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CURRENT AWARENESS PUBLICATIONS ON ENERGY 


To provide complete coverage of literature related 
to major Department programs, announcement 
publications that are comprehensive in their cover- 
age of certain energy fields are issued regularly. All 
information in these publications, plus additional 
backup information, is included in the Energy Data 


Base of the Office of Scientific and Technical 
Information; all references are also available for 
machine searching via the on-line retrieval system, 
DOE/RECON, and the commercial on-line 
retrieval systems. Descriptions of these current 
awareness publications, which are supported either 


directly or indirectly by the DOE, appear below. 
Department of Energy components may receive the 
listed publications free from the Office of Scientific 
and Technical Information, U. S. Department of 
Energy, P. O. Box 62, Oak Ridge, TN 37831. 
Telephone (615) 576-1301; FTS 626-1301. 


PUBLICATIONS OF THE OFFICE OF SCIENTIFIC AND TECHNICAL INFORMATION 


Energy Abstracts for Policy Analysis (EAPA) 

A monthly abstract journal devoted to the 
analysis of energy research, conservation, and pol- 
icy. Scope and coverage are limited to substantive 
articles or reports and emphasize legislative, regula- 
tory, and other legal aspects, as well as social, 
economic, and environmental impacts. EAPA is 
available from the Superintendent of Documents, 
U. S. Government Printing Office, Washington, 
D. C. 20402. The annual subscription price is 
$72.00 for domestic (North America) or $90.00 for 
foreign (outside North America) subscribers; a sin- 
gle issue is $5.00 or $6.25, respectively. 


Energy Research Abstracts (ERA) 
A comprehensive semimonthly abstract journal 
devoted to all areas of energy-related information 


produced by the Department of Energy, other 
U. S. government organizations, and foreign 
governments. ERA is available from the Superin- 
tendent of Documents, U. S. Government Printing 
Office, Washington, D. C. 20402. The annual sub- 
scription price for the 24 issues is $146.00 for 
domestic (North America) subscribers or $182.50 
for foreign (outside North America) subscribers. A 
single issue is $14.00 or $17.50, respectively. 


DOE Patents Available for Licensing (PAL) 

DOE is prepared to grant exclusive or nonex- 
clusive, revocable licenses under DOE-owned U. S. 
patents and patent applications; this semiannual 
publication provides abstracting and indexing cov- 
erage of this literature. PAL is available (use 
PB86-946800) from the National Technical Infor- 


mation Service, 5285 Port Royal Road, Springfield, 
VA 22161. The annual price is $18.00 for domestic 
(North America) or $36.00 for foreign (outside 
North America); a single issue is $9.00 or $18.00, 
respectively. 


Energy Meetings (EM) 

A monthly listing of conferences, symposia, 
workshops, etc., pertaining to DOE’s programmatic 
interests. EM is available on subscription (use 
PB86-901500) from the National Technical Infor- 
mation Service, 5285 Port Royal Road, Springfield, 
VA 22161. The annual subscription price is $45.00 
for domestic subscribers and $90.00 for subscribers 
outside the North American continent; a single 
issue is $5.00 and $10.00, respectively. 


The following monthly update journals are available to the public on subscription from the National Technical Infor- 
mation Service, 5285 Port Royal Road, Springfield, VA 22161; use the identifying order number (PB- No.) when sub- 
scribing. The annual subscription price (12 issues plus cumulative index) is $85.00 for domestic (North America) and 
$170.00 for foreign (outside North America) subscribers; a single issue is $8.00 and $16.00, respectively. 


Current Energy Patents (CEP)-—PB86-902800. 
International patent literature, including patent 
applications, on any aspect of energy production, 
conservation, and utilization. 


Energy and the Environment (EAE)-PB86-914900. 
Impacts of energy-related activities and radioactive 
and nonradioactive pollutants on the environment. 


Fossil Energy Update (FEU)-PB86-914600. The 
exploration, development, processing, and use of 
fossil fuels. 


Fusion Energy Update (CFU)-PB86-915300. 
Information on controlled thermonuclear fusion, 
including plasma and fuel research and power plant 
engineering and conceptual design studies. 


Solar Energy Update (SEU)-PB86-914500. The 
utilization of solar energy, including biomass and 
tidal and wind power. 


The following semimonthly bulletins are also available from the National Technical Information Service. The annual 
subscription rate for one volume (calendar) year (24 issues; no indexes) is $45.00 for domestic (North America) and 
$90.00 for foreign (outside North America) subscribers; use the identifying order number (PB- No.) when subscribing. 


Acid Precipitation (APC)-PB86-901000. Acid pre- 
cipitation, including effects and possible contro! 
measures. 


Buildings Energy Conservation (BEC)-PB86- 
900700. Technology required for energy conserva- 
tion in buildings of all types. 


Coal-Based Synfuels (CBS)-PB86-901400. Con- 
version of coal into gaseous or liquid fuels. 


Coal Combustion and Utilization (CCU)-PB86- 
914400. Coal combustion, including fluidized bed 
combustion, and direct utilization of coal for power 
generation, fuel cells, and MHD generators. 


Coal Preparation and Pollution Control (CPC)- 
PB86-9008(@). Coal preparation and cleaning and 
reducing pollution from its direct combustion. 


Direct Energy Conversion (DEC)-PB86-946600. 
Photovoltaics, magnetohydrodynamics, electrohy- 
drodynamics, thermoelectrics, thermionics, and fuel 
cells. 


Energy from Biomass (EFB)-PB86-900600. 
Biomass production, conversion, and utilization for 
energy. 


Geothermal Energy Technology (GET)-PB86- 
914700. Exploration, development, and utilization 
of geothermal resources. 


Heavy-lon Reactions (HIR)—PB86-900500. Heavy- 
ion (A > 4) reactions. 


Laser Research (LAR)-PB86-901100. Laser re- 
search and development, excluding applications. 


Nuclear Fuel Cycle (NFC)-PB86-913400. Both 
front and back ends of the nuclear fuel cycle. 


Nuclear Reactor Safety (NRS)-PB86-913500. 
Accident analysis, safety systems, radiation protec- 
tion, decommissioning and dismantling, and secu- 
rity measures. 


Radioactive Waste Management (RWM)-PB86- 
902900. Management aspects of transport and 
Storage, waste processing, waste disposal, waste 
storage, radioactive effluents, and shipping con- 
tainers. 


Solar Thermal Energy Technology (STT)-PB86- 
901200. Research and development of efficient and 
reliable solar thermal conversion systems. 


Transportation Energy Research (TER)-PB86- 
900900. Energy-efficient advanced automotive pro- 
pulsion systems and transportation energy conserva- 
tion. 


Unconventional Petroleum (UCP)-—PB86-901300. 
Secondary and tertiary recovery of petroleum and 
oil shales and tar sands. 


INTERNATIONAL ENERGY PUBLICATIONS 


The Office of Scientific and Technical Information (OSTI) cooperates in the publication of international abstract 
journals with the following: (1) International Atomic Energy Agency, International Nuclear Information System, 
Vienna, Austria, for Atomindex; (2) International Energy Agency, Biomass Conversion Technical Information Service, 
Dublin, Ireland, for Biomass Abstracts; and (3) International Energy Agency, IEA Coal Research, London, England, 


for Coal Abstracts. 


In each case, the cognizant foreign agency provides the non-U. S. information to OSTI for 


inclusion in the Energy Data Base; in turn, OSTI provides the U. S. information for input into the respective journal. 


Atomindex 

A semimonthly abstract journal providing 
worldwide coverage of information on nuclear sci- 
ence and technology. Atomindex is available by 
subscription from UNIPUB, 345 Park Avenue 
South. New York, NY 10010. The cost of an 
annual subscription, 24 semimonthly issues and 
semiannual and annual cumulative indexes, is $290. 


Biomass Abstracts 

A bimonthly abstract journal with comprehen- 
sive coverage of information on the conversion of 
biomass to energy. Biomass Abstracts is available 
free to DOE components and contractors from 
OSTI. Non-DOE organizations may obtain 
Biomass Abstracts from Biomass Conversion 
Technical Information Service, Institute for Indus- 
trial Research and Standards, Ballymun Road, 
Dublin 9, Ireland, for 42 IR pounds per year. 
Make checks payable to the Institute. 


Coal Abstracts 

A monthly abstract journal providing com- 
prehensive worldwide coverage of information in 
the field of coal science and technology. Coal 
Abstracts is available to DOE components and con- 
tractors from OSTI. Non-DOE organizations may 
obtain Coal Abstracts from IEA Coal Research, 
Technical Information Service, 14-15 Lower 
Grosvenor Place, London SW1W OEX, England, 
for 100 pounds sterling per year. 


International Copyright, © U. S. Department of Energy, 1986, under the provisions of the Universal Copyright Convention, United States 
copyright is not asserted under the United States Copyright Law, Title 17, United States Code. 
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» I), ABOUT THE OFFICE OF SCIENTIFIC 

AND TECHNICAL INFORMATION 
The Office of Scientific and Technical Information 
(OSTI) in Oak Ridge, Tennessee, has been the national 
center for scientific and technical information for the 
Department of Energy (DOE) and its predecessor agencies 
since 1946. In developing and managing DOE’s technical 
information program, OSTI places under bibliographic 
control not only DOE-originated information but also 
worldwide literature on scientific and technical advances 
in the energy field and announces the source and availabil- 
ity of this information. Whereas the literature of science is 
emphasized, coverage is extended to DOE a 
socioeconomic, environmental, legislative/regulatory, en- 
ergy analysis, and policy-related areas. To accomplish this 
mission, OSTI builds and maintains computerized energy- 
information data bases and disseminates this information 
via computerized retrieval systems and announcement pub- 
lications such as abstracting journals, bibliographies, and 
update journals. Direct access to OSTI’s most comprehen- 
sive data base, the Energy Data Base, is available to the 
public through commercial on-line bibliographic retrieval 
systems. The Energy Data Base and many of OSTI’s 
energy-related data bases are available to DOE offices and 
contractors and to other government agencies via 
DOE/RECON, the Department’s on-line information 
retrieval system. The Office of Scientific and Technical 
Information has developed and maintains systems to 
record and communicate energy-related research-in- 
progress information, to maintain a register of DOE public 
communications publications, to track research report 
deliverables from DOE contractors, and to test and make 
available DOE-funded computer software programs with 
scientific and management applications; OSTI also serves 
as adviser for special publication needs of the Department. 
To effectively manage DOE’s technical information 
resources, OSTI’s program is one of continual develop- 
ment and evaluation of new information products, systems, 
and technologies. 
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ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and proceed- 
ings, books, patents, theses, and monographs criginated 
by the U. S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign governments, 
and domestic and foreign universities and research orga- 
nizations. The user should remain aware that ERA cover- 
age of non-report literature is limited to that generated 
by Department of Energy activity. 

ERA is comprehensive in its subject scope, encom- 
passing the DOE’s research, development, demonstration, 
and technological programs resulting from its broad char- 
ter for energy sources, supplies, safety, environmental 
impacts, and regulation. 

ERA is available on an exchange basis to universities, 
research institutions, industrial firms, and publishers of 
scientific information. Inquiries should be directed to the 
Office of Scientific and Technical Information, P. O. 
Box 62, Oak Ridge, TN 37831. 

ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C. 20402. The 
subscription rate for the 24 semimonthly issues is $146.00 
for domestic subscribers and $182.50 for foreign sub- 
scribers. A single issue costs $14.00 (domestic) or $17.50 
(foreign). The cumulative indexes will be available in 
printed form from the Superintendent of Documents, 
U. S. Government Printing Office, Washington, D. C. 
20402, and in microfiche form from the National Techni- 
cal Information Service, U. S. Department of Commerce, 
Springfield, VA 22161, and from Engineered Systems, 
P. O. Box 866, Oak Ridge, TN 37831. 


Office of Scientific and Technical Information 
United States Department of Energy, P. O. Box 62, Oak Ridge, TN 37831 








HOW TO USE ENERGY RESEARCH ABSTRACTS 


ABSTRACTS IN ENERGY RESEARCH 
ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typi- 
cal technical journal article are illustrated below. 


Report number Date of publication Corporate author 


> : 
ae 1983! 179p. "NTIS, PC A06/MF 
AO}; (1;, File Number DE84004926. GPO Dep. 


~ 


Density, steady-state conductivity, enthalpy, specific heat, heat 
capacity, thermal diffusivity and linear thermal expansion were 
measured on 59 materials from core drill samples of several geo- 
logic media, including rock salt, basalt, and other associated rocks 
from 7 potential sites for nuclear waste isolation. The measure- 
ments were conducted from or near to room temperature up to 
500°C, or to lower temperatures if limited by specimen cracking 
or fracturing. Ample documentation establishes the reliability of 
the property measurement methods and the accuracy of the 
results. 


Date of publication 


Lab. NM (USA)). ees Fusion; 23: (Lo 10, 1319-132 Oct 
1983).! 


Zero-dimensional power balance calculations are performed 
for a quasi-static, purely Ohmically heated field-reversed con- 
figuration. Without compression, the constraint imposed by radial 
pressure balance limits the power input. Estimates of the energy 
loss from impurity line radiation as well as from classical and 
anomalous transport are given. Effects of cold puff gas injection 
are also investigated. 


INDEXES TO ENERGY RESEARCH 
ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). Each index is preceded by an introduction 
that details the organization of the index and the 
principles by which it was compiled. The reader is 
referred to these introductions for information not 
found in the index examples that follow. 


© Corporate Author Index 


Technical report literature is indexed using the 
name of the organization or institution responsible 
for the issuance of the report. 


5785 BMI/ONW1-522) Thermal property and density mea- 
surements of samples taken from drilling cores from potential geo- 
logic media. J I 
Biddeford, ME (USA)). 

$004 ) Dep 


Ty} 
Ut 


is indexed as: 


Fiber Materials, Inc., Biddeford, ME (USA) 


@ Personal Author Index 


Each author’s name is indexed in the form 
appearing on the document abstracted, with the 
exception that given names are reduced to initials: 


Capps, Ww., See Lagear 
— = The: 


y- 

McKenna, I KF, 
quasi-static Obenie 
FRC), 9:15701 

Rej, D.J., See 

Tuszewski, M., 


© Subject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles, informative phrases, 


or both specific to these entries are arranged alpha- 
betically under the entries. 


SALT DEPOSITS 
Density 
Thermal property and density measurements of samples 
taken from drilling cores from potential geologic media, 
9:5785 (R;US) 
REVERSED-FIELD PINCH 
Energy Balance 
Equilibrium and power balance constraints on a quasi-static 
Ohmically heated field-reversed configuration (FRC), 9 
15701 (J;AT) 


®@ Contract Number Index 


DOE technical report literature is indexed using 
contract numbers. This index contains the contract 
number with corresponding abstract and report 
numbers. 


AC06-76RL01830 Fiber Materials, Inc., Biddeford, ME (USA) 
9:5785 BMI/ONWI-522 


® Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. Patents 
and conference papers are indexed here as a matter 
of convenience. When a report is supplied under a 
File Number, that number is included in the avail- 
ability statement. A file number-report number 
correlation is included for convenience. 


BMI/ONWI- 


522 9:5785 NTIS, PC A09/MF AOl1. 
File Number 
DE84004926, Distribu- 


tion Category MN-70 





STAFF OF ENERGY RESEARCH ABSTRACTS 


Henry D. Raleigh, Editor 
Milton O. Whitson, Assistant Editor 


Chemistry, Materials, and Biological Sciences Branch Nuclear Engineering and Physics Research Branch 
M. Catherine Grissom, Chief Lila Smith, Chief 


Scientific Analysts Scientific Analysts 

Polly S. Blackburn, Environmental Sciences James D. Bales, Nuclear Engineering 

D. Lamar Cason, Materials, Physical Chemistry, David C. Cunningham, Nuclear Engineering 
and Electric Power Wanda R. Ferrell, Nuclear Physics 

Pamela L. Gorman, Chemical Engineering Barry C. Steele, Solar Energy 

Lynda H. McLaren, Nuclear Fuels and Radio- George H. Thoeming, Atomic, Molecular, and 
and Radiation Chemistry Fluid Physics 

Lorne T. Newman, Coal Milton O. Whitson, Fusion Energy 

Axel C. Ringe, Geosciences and Life Sciences Larry E. Williams, High Energy Physics 

Amy T. Tamura, Chemistry, Petroleum, and and Engineering 
Natural Gas 

Dennis T. Traylor, Biological Sciences and Biomass 


Lawrence T. Whitehead, Defense Programs 


Subject Heading Specialist Contract Number and Report Computer Processing Coordinator 
Mona H. Raridon Number Specialist Billy H. Brady 
Ramona N. Nelson 


Corporate Author Specialist International Exchange Coordinator Publishing Coordinator 
Patsy L. Hendricks Charles E. Stuber Irene D. Keller 


Much of the information is provided by (1) bilateral exchange agreements with foreign organizations, and 
(2) exchange agreements or contracts with other U. S. government agencies, private firms, or institutions. 


Foreign Sources U. S. Sources 


CEA Centre d’Etudes de Saclay American Institute of Physics 
GIF-sur Yvette Cedex, France New York, NY 


Fachinformationszentrum Department of Commerce 
Energie, Physik, Mathematik GmbH National Technical Information Service 
Karlsruhe, Federal Republic of Germany Springfield, VA 


IEA Biomass Conversion Service Jerry M. Thomas and Associates 
Dublin, Ireland Oak Ridge, TN 


IEA Coal Research ; National Aeronautics and Space Administration 
Technical Information Service Scientific and Technical Information Division 
London, England Springfield, VA 

International Atomic Energy Agency 


International Nuclear Information System 
Vienna, Austria 


National Institutes of Health 

National Library of Medicine 
Bethesda, MD 

Nordic Energy Libraries % . 

Risoe National Library NOVA Information Services Company 


Roskilde, Denmark Commack, NY 


Research Center Plenum Publishing Corporation 
Netherlands Energy Research Foundation New York, NY 


Petten, Holland aa 
University of Tennessee 
United Kingdom of Great Britain and Northern Ireland Graduate School of Library and Information 
Department of Energy Sciences 
London, England Knoxville, TN 


Communication concerning the editorial policy and content of Energy Research Abstracts should be addressed 
to the Editor, Energy Research Abstracts, Office of Scientific and Technical Information, P. O. Box 62, 
Oak Ridge, TN 37831. 





SUBJECT CONTENTS (NUMERICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of bibliographic information 
entered into DOE’s computerized bibliographic information system. The six-digit category numbers are utilized as if 
they were three pairs of two-digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 39 first-level and 293 second-level subject 
categories used. Because each issue of ERA announces only those documents becoming available during a semi- 
monthly period, some subject categories may not be represented in every issue. The complete subject category 
scheme with scope definitions and limitations is available as DOE/TIC-4584-R6 from NTIS for $9.50. 


01 COAL AND COAL 
PRODUCTS 


04 Processing 

05 By-Products 

06 Properties 

08 Waste Management 

09 Environmental Aspects 
10 Reserves and Exploration 
20 Mining 

30 Transport and Handling 
40 Combustion 

50 Marketing and Economics 
60 Health and Safety 

70 Legislation and Regulations 


02 PETROLEUM 
01 Reserves 
02 Geology and Exploration 
03 Drilling and Production 
04 Processing 
05 Products and By-Products 
06 Health and Safety 
07 Marketing and Economics 
08 Waste Management 
09 Environmental Aspects 
10 Legislation and 

Regulation 

20 Transport, Pipelines, and Handling 
30 Properties 
40 Storage 
50 Combustion 


03 NATURAL GAS 

01 Reserves 

02 Geology and Exploration 

03 Drilling, Production, and 
Processing 

04 Products and By-Products 

05 Health and Safety 

06 Marketing and Economics 

07 Waste Management 

08 Environmental Aspects 

09 Artificial Stimulation 

10 Legislation and 
Regulation 

20 Transport, Pipelines, and Handling 

30 Properties 

40 Combustion 

50 Storage 


OIL SHALES AND TAR 
SANDS 

01 Reserves and Exploration 

02 Site Geology and Hydrology 

03 Drilling, Fracturing, and Mining 

04 Oil Production, Recovery, and 

Refining 

05 Properties and Composition 

06 Direct Uses and By-Products 

07 Health and Safety 

08 Marketing and Economics 

09 Waste Research and Management 

10 Environmental Aspects 

20 Regulations 


NUCLEAR FUELS 
01 Reserves 
02 Exploration 
03 Mining 
04 Feed Processing 
05 Enrichment 
06 By-Products 
07 Fuels Production and Properties 
08 Spent Fuels Reprocessing 
09 Transport and Storage 
10 Marketing and Economics 
20 Waste Management 
30 Environmental Aspects 
40 Health and Safety 
50 Regulations 


ISOTOPE AND RADIATION 


SOURCE TECHNOLOGY 
01 Physical Isotope Separation 
02 Radiation Sources: 
03 Isotopic Power Supplies 


HYDROGEN 
01 Production 
02 Storage 
03 Transport 
04 Marketing and Economics 
05 Safety 
06 Industrial and Commercial Use 
07 By-Products 
08 Properties 
09 Environmental Aspects 


Vv 


09 OTHER SYNTHETIC AND 


NATURAL FUELS 
01 Hydrocarbon Fuels 
02 Alcohol Fuels 
03 Inorganic Hydrogen Compound 
Fuels 
04 Solid Waste and Wood Fuels 
05 Liquid Waste Fuels 
06 Gaseous Waste Fuels 


HYDRO ENERGY 
01 Resources and Availability 
02 Site Geology and Meteorology 
03 Plant Design and Operation 
04 Regulations and Licensing 
05 Economics and Management 
06 Environmental Aspects 
07 Power-Conversion Systems 


SOLAR ENERGY 
01 Resources and Availability 
03 Economics 
04 Environmental, Legal, and 
Institutional Aspects 
05 Solar Energy Conversion 
06 Photovoltaic Power Systems 
07 Solar Thermal Power Systems 
08 Ocean Energy Systems 
09 Solar Thermal Utilization 
10 Solar Collectors and Concentrators 
20 Heat Storage 


GEOTHERMAL ENERGY 
01 Resource Status and Assessment 
02 Geology and Hydrology of 
Geothermal Systems 
03 Geothermal Exploration and 
Exploration Technology 
04 Legal and Institutional Aspects 
05 Economic and Financial Aspects 
06 Environmental Aspects and Waste 
Disposal 
07 By-Products 
08 Geothermal Power Plants 
09 Geothermal Engineering 
10 Direct Energy Utilization 
20 Geothermal Data and Theory 


TIDAL AND WAVE POWER 
03 Regulations 
04 Economics 





16 TIDAL AND WAVE POWER 
(CONT.) 


05 Environmental Aspects 
07 Tidal Power Plants 
08 Wave Energy Converters 


WIND ENERGY 
01 Availability (Climatology) 
03 Regulations 
04 Economics 
05 Environmental Aspects 
06 Wind Energy Engineering 


ELECTRIC POWER 
ENGINEERING 


01 Power Plants and Power 
Generation 

02 Environmental Control 
Technology 

03 Power Transmission and 
Distribution 


NUCLEAR POWER PLANTS 

01 Power Reactors, Non-Breeding, 
Light-Water Moderated, Boiling 
Water Cooled 

02 Power Reactors, Non-Breeding, 
Light-Water Moderated, Non- 
Boiling Water Cooled 

03 Power Reactors, Non-Breeding, 
Graphite Moderated 

04 Power Reactors, Non-Breeding, 
Otherwise Moderated or 
Unmoderated 

05 Power Reactors, Breeding 

06 Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

07 Regulation and Licensing 

08 Economics 

09 Process Heat Reactors 


NUCLEAR REACTOR 


TECHNOLOGY 

01 Theory and Calculation 

02 Components and Accessories 

03 Fuel Elements 

04 Control Systems 

05 Environmental Aspects 

06 Research, Test, and Experimental 
Reactors 

07 Plutonium and Isotope Production 
Reactors 

08 Propulsion Reactors 

09 Reactor Safety 


ENERGY STORAGE 
01 Magnetic 
02 Compressed Gas 
03 Pumped Hydro 
04 Capacitor Banks 
05 Flywheels 
06 Thermal 
07 Liquefied Gas 
08 Chemical 
09 Batteries 


ENERGY PLANNING AND 
POLICY 
01 Energy Analysis and Modeling 
02 Economics and Sociology 
03 Environment, Health, and Safety 
04 Natural Resources 
05 Research, Development, 
Demonstration, and 
Commercialization 
06 Nuclear Energy 


07 Transport and Storage 

08 Waste Heat Utilization 

10 Conservation 

20 Supply,. Demand, and Forecasting 

30 Policy, Legislation, and Regulation 

40 Fossil Fuels 

50 Hydrogen and Synthetic Fuels 

60 Electric Power 

80 Consumption and Utilization 

90 Unconventional Sources and 
Power Generation 


DIRECT ENERGY 


CONVERSION 
01 MHD Generators 
02 EHD Generators 
03 Thermoelectric Generators 
04 Thermionic Converters 
05 Fuel Cells 
08 Miscellaneous Converters 


ENERGY CONSERVATION, 
CONSUMPTION, AND 


UTILIZATION 
01 Buildings 
02 Transportation 
03 Industry and Agriculture 
06 Municipalities and Community 
Systems 
09 Education and Public Relations 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


01 Internal Combustion Engines 
02 External Combustion Engines 
03 Electric-Powered Systems 

04 Hybrid Systems 

05 Flywheel Propulsion 

06 Vehicle Design Factors 

07 Emission Control 

08 Alternative Fuels 


36 MATERIALS 


01 Metals and Alloys 

02 Ceramics, Cermets, and 
Refractories 

03 Composite Materials 

04 Polymers and Plastics 

06 Other Materials 


40 CHEMISTRY 


01 Analytical and Separations 
Chemistry 

02 Inorganic and Physical Chemistry 

03 Organic Chemistry 

04 Electrochemistry 

05 Photochemistry 

06 Radiation Chemistry 

07 Radiochemistry and Nuclear 
Chemistry 

08 Combustion Pyrolysis, and 
High-Temperature Chemistry 


ENGINEERING 
01 General Engineering 
02 Facilities and Equipment 
03 Lasers 
04 Heat Transfer and Fluid Flow 
OS Materials Testing 
06 Safety Engineering 
07 Vacuum Engineering 
08 Electronic Circuits and Devices 
09 Waste Processing Plants and 
Equipment 
10 Combustion Systems 
20 Underground Engineering 


vi 


43 


44 


45 


50 


51 


52 


53 


55 


30 Marine Engineering 
40 Pollution Control Equipment 
50 Power Cycles 


PARTICLE ACCELERATORS 
01 Design, Development, and 
Operation 
02 Beam Dynamics, Field 
Calculations, and Ion Optics 
03 Auxiliaries and Components 
04 Storage Rings 


INSTRUMENTATION 
01 Radiation Instrumentation 
02 Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 
03 Miscellaneous Instruments 
04 Well Logging Instrumentation 


EXPLOSIONS AND 


EXPLOSIVES 
01 Chemical 
02 Nuclear 
03 Explosion Detection 


ENVIRONMENTAL 


SCIENCES, ATMOSPHERIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL 
SCIENCES, AQUATIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL—SOCIAL 
ASPECTS OF ENERGY 
TECHNOLOGIES 


01 Social and Economic Studies 
02 Assessment of Energy Technologies 
03 Environmental Impact Statements 


BIOMEDICAL SCIENCES, 
BASIC STUDIES 


01 Behavioral Biology 
02 Biochemistry 


03 Cytology 
04 Genetics 





55 BIOMEDICAL SCIENCES, 
BASIC STUDIES (CONT.) 
05 Metabolism 
06 Medicine 
07 Microbiology 
08 Morphology 
09 Pathology 
10 Physiological Systems 
20 Public Health 
30 Agriculture and Food Technology 


56 BIOMEDICAL SCIENCES, 
APPLIED STUDIES 

01 Radiation Effects 

02 Thermal Effects 

03 Chemicals Metabolism and 
Toxicology 

04 Other Environmental Pollutant 
Effects 


57 HEALTH AND SAFETY 


58 GEOSCIENCES 
01 Geology and Hydrology 
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REFER ALSO TO CITATION(S) 26890, 27524 


26814 (DOE/FE/60181—1846) Low-rank coal research. 
Quarterly technical progress report, January-March 1985. 
Wiltsee, G.A. (North Dakota Univ., Grand Forks (USA). 
Energy Research Center). Jan 1986. Contract FC2!1- 
83FE60181. 217p. NTIS, PC A10/MF A01; GPO Dep. File 
Number DE86009815. 

This report of the University of North Dakota Energy Re- 
search Center covers the whole spectrum of low-rank coal re- 
search. (LTN) 


26815 (DOE/NBM—6009764) Summary of university 
contracts and grants supported by the Office of Fossil 
Energy, FY85. (Burns and Roe Services Corp., Pittsburgh, 
PA (USA); Science Applications International Corp., Pitts- 
burgh, PA (USA)). 1985. 435p. NTIS, PC A19/MF AO}; 1; 
GPO Dep. File Number DE86009764. 

This book is a compilation of summaries of research con- 
tracts and grants at universities supported by the Office of Fossil 
Energy in FY85. The summaries consist of one-page fact sheets for 
each contract or grant providing business information, research ob- 
jectives, statement of work and major accomplishments. These con- 
tracts and grants are classified by research and development catego- 
ry as signified by DOE’s budget and reporting number. Within 
each category, the contracts and grants are arranged alphabetically 
and successively by state, university and contract number. Indexes 
in the back of the book are designed to provide separate listings by 
contract number, DOE contract office, and alphabeticaliy by state 
and university name. An index of research contracts/grants at His- 
torically Black Colleges and Universities and an alphabetically ar- 
ranged technical subject index are also provided. 


26816 (DOE/NBM—6009765) Summary of AR and TD/ 
APT contracts and grants. (Burns and Roe Services Corp., 
Pittsburgh, PA (USA); Science Applications International 
Corp., Pittsburgh, PA (USA)). 1985. 324p. NTIS, PC A14/ 
MF AOl1; 1; GPO Dep. File Number DE86009765. 

The summaries consist of one-page fact sheets for each con- 
tract or grant providing business information, research objectives, 
statement of work and major accomplishments. These contracts and 
grants are classified by research and development category as signi- 
fied by DOE's budget and reporting number. Within each category, 
the contracts and grants are arranged alphabetically and successive- 
ly by state, contractor and contract number. Indexes in the back of 
the book are designed to provide separate listings by contract 
number, DOE contract office, and alphabetically by state and con- 
tractor. An alphabetically arranged technical subject index is also 
provided. 
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REFER ALSO TO CITATION(S) 26855, 26884, 26889, 27071, 27072, 27078, 
27214, 27527, 27527 


26817 (ANL/FE—86-1) Corrosion behavior of coated 2 
1/4 Cr-1 Mo and carbon steels in a simulated high p/sub S,/ 
waste heat recovery system environment of a coal gasifier. 
Baxter, D.J. (Argonne National Lab., IL (USA)). Mar 1986. 
Contract W-31-109-ENG-38. 37p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE86009344. 

Corrosion tests have been conducted on coated 2-1/4Cr-1Mo 
and A106 carbon steels in a gaseous environment typical of that ex- 


pected in a downstream waste-heat recovery system of a coal gasi- 
fier. The environment contained controlled oxygen and sulfur par- 
tial pressures, and the tests were run in a rig designed to expose 
specimens under simulated heat-exchanger conditions. Uncoated 
steel substrates exhibited breakaway corrosion behavior. Incoloy 
800 also exhibited breakaway corrosion behavior. Coatings contain- 
ing the stable oxide-forming elements Al and/or Cr were applied 
by pack-diffusion processes by several commercial vendors. Coat- 
ings containing Al contained numerous internal oxide particles and 
cracks while chromizing occasionally resulted in coatings contain- 
ing voids. Results indicate that a minimum Cr concentration of ap- 
proximately 20 to 22 wt % is required to suppress rapid corrosive 
degradation in the most aggressive environment used in the investi- 
gation. A minimum Al concentration could not be as closely de- 
fined, but would appear to lie in the range of 14 to 20 wt %. A 
minimum total concentration of combined additions of Al and Cr 
could not be defined. The presence of cracks in the aluminized ma- 
terials promotes internal oxidation. Two Ni-base weld metals were 
used to simulate joining or repair operations of prior aluminized 
steel substrates. Both Inconel 625 and Inconel 72 exhibited break- 
away corrosion behavior, the former at an unacceptable rate and 
the latter at a rate on the borderline of acceptability. The corrosion 
behavior of all coated and coated/welded materials is described and 
the results used to formulate a provisional specification for the pro- 
curement of coatings for eventual commercial application. 11 refs., 
15 figs., 5 tabs. 


(BMFT-FB-T—85-105) Coal gasification in the 
iron bath. Extended research and optimizing program. Final 
report. Beckh, W. (Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany, F.R.)). Oct 1985. 57p. (In 
German). NTIS (US Sales Only), PC A04/MF AO1. File 
Number DE86750890. 

The aim of the project which was carried out during the 
period of Oct. 81 to March 84 was to further develop the 
Kloeckner coal gasification process according to the iron bath prin- 
ciple. In a pilot plant in which up to 20 t of coal per hour could be 
gasified, a wide range of different coal types as well as different 
waste materials were tested. It was possible to gasify all charge ma- 
terials, whereby, almost independently of the analysis of the charge 
materials, an extremely low-contaminated gas could always be pro- 
duced. For example, generally the total sulphur content of the coal 
gas was below 15 mg S/Nm*. The primarily scientifically and oper- 
ationally oriented attendant program of universities, industrial and 
consultant firms considerably contributed to the success of the total 
project. Trials and investigations carried out on a large basis have 
proved that coal gasification in the iron bath according to the 
Kloeckner-process is practicable on a large scale offering great eco- 
logical advantages. Since only unpressurized operation with oxygen 
as gasification medium has been tried so far, it seems reasonable, for 
extending the range of application, to conduct development activi- 
ties aimed at gasification with air or/and under pressure. The appli- 
cation of the iron bath process for eliminating and utilizing waste 
and problem materials seems to be very promising. (orig.). With 23 
refs., 4 tabs., 10 figs. 


26819 (BMFT-FB-T—85-109) Agglomeration of fine coal 
for the fixed bed gasification. Final report. Pt. 2. Large scale 
hard coal pellet gasification tests, agglomeration of lignite. 
Schad, M.; Sauter, D.; Zentner, U.; Birke, G. (Bundesminis- 
terium fuer Forschung und Technologie, Bonn (Germany, 
F.R.)). Oct 1985. 100p. (In German). NTIS (US Sales 
Only), PC A05/MF A0O1. File Number DE86750891. 

Green pellets made of hard coal fines are gasifyable in the 
dry bottom gasifier as well as in the slagging gasifier. They are the 
least expensive agglomerates for this purpose. Pellets made of lig- 
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nites have to be dried before they can be fed into a gasifier. The 
rate of drying decreases considerably towards younger lignites. 
(orig.). Pt. 1 published as BMFT-FB-T--85-108. With 17 refs., 29 
tabs., 19 figs. 


26820 (DOE/ER/10649—T1) Integrated experimental 
and theoretical study of the thermophysical properties of fluid 
mixtures. Annual report, September 1984-September 1985. 
Haynes, W.M. (National Bureau of Standards, Boulder, CO 
(USA). Thermophysics Div.). 1985. Contract ATOI- 
80ER 10649. 17p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86009601. 

This report summarizes the work done in the twelve months 
from September 30, 1984. Results include: PVT data for methanol 
(to 300°C) and benzene (to 450°C); basic studies of a fluid in none- 
quilibrium; high temperature VLE data for CO2/butane; viscosity 
experimental data and predictive procedures on association for coal 
liquids, and results on the phenomenon of shear induced phase 


changes. 


26821 (DOE/ET/14880—T10) Trifunctional catalysts for 
conversion of syngas to alcohols. Sixth quarterly report, De- 
cember 1, 1985-February 28, 1986. Bischoff, K.B.; Manogue, 
W.; Mills, G.A. (Delaware Univ., Newark (USA). Dept. of 
Chemical Engineering). 4 Apr 1986. Contract AC22- 
79ET14880. 12p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86008858. 

The addition of relatively large amounts of molybdena to 
Rh/A1203 catalysts (Mo/Rh atom ratio of 2 or greater) was found 
to increase CO hydrogenation activity by a factor of ten. More- 
over, under standard test conditions the selectivity to oxygenates is 
increased from about 35 to about 85%. The C1/C2 oxygenates 
ratio is increased. Cl oxygenates include MeOH, MeOMe and 
NeOEt. The Rh/Mo/A1203 catalysts also show high activity for 
the water-gas shift reaction. MoO3/A1203 tested under similar con- 
ditions (250°C, 30 atmos., H2/CO = 2, 3000 GHSV) displayed low 
activity; only hydrocarbons were produced. Rh/TiO2 is more 
active than Rh/A1203, Rh/SiO2, Rh/MgO or Rh/La203. However, 
Rh/Mo/TiO2 was less active than Rh/Mo/AI203. During the 
course of this work, a few patents were located which also point to 
the high activity of catalyst containing Rh and Mo. Howver these 
patents do not provide a systematic study nor an understanding of 
the nature of this enhancement. Our research is directed to identify- 
ing the surface chemistry which gives rise to such strong activity 
and selectivity enhancement. It is conjectured that hydrogen activa- 
tion is particularly increased, possibly on MoO3 with transfer to 
CO chemisorbed on the Rh. 12 refs. 


26822 (DOE/FE/60181—164) Mechanism of formation 
of hydantoins. Worman, J.J.; Uhrich, K.; Olson, E.; Diehl, 
J.; Farnum, S.; Hawthorne, S. (North Dakota Univ., Grand 
Forks (USA). Energy Research Center). Oct 1985. Contract 
FC21-83FE60181. 8p. (CONF-860425—20). NTIS, PC A02/ 
MF AOl1; 1; GPO Dep. File Number DE86008929. 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

Hydantoins, (I), are biologically active compounds which 
occur in nature and have been isolated from such sources as sugar 
beets and butterfly wings. Synthetic analogs have found widespread 
use as anticonvulsant drugs, bacteriocides, stabilizers in photograph- 
ic film, and in the preparation of high temperature epoxy resins. 
Uses, preparation, and reactions of hydantoins have been extensive- 
ly studied and are reported elsewhere. Recently a number of hy- 
dantoin isomers have been detected and identified in coal gasifica- 
tion condensate water from the gasification of Indian Head (ND) 
lignite in a slagging fixed bed gasifier. The hydantoins constitute a 
major portion of the organics in the condensate water. In genera- 
tion the concentrations of hydantoins found in the condensate 
water from an ash gasifier are smaller than those found from the 
slagging process. Lignite coal reacting in a slagging gasifier gives 
the largest concentration of hydantoins in the condensate water. 
The major isomer in the coal gasification condensate water is 5,5- 
dimethylhydantoin (DMH). DMH is formed from individual species 
(acetone, cyanide, ammonia, and carbonate) in the condensate 
water and does not form directly in the gasifier. The rate of forma- 
tion of DMH was first order in all of the reactants as expressed by 
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the equation: Rate of formation of DMH = [Acetone] [HCN] 
[NHs] [CO]. This kinetic data is valuable in predicting the rate of 
formation of DMH in coal gasification condensate water, provided 
the model is applicable. A mechanism consistent with the kinetic 
data and partially verified by others is shown in Scheme 1. 13 refs. 


26823 (DOE/FE/60181—198) Prod:ction of cooking bri- 
quettes from Maissade (Haiti) lignite. Feasibility study and 
preliminary plant design. Hauserman, W.B.; Johnson, M.D. 
(North Dakota Univ., Grand Forks (USA). Energy Re- 
search Center). 20 Mar 1986. Contract FC21-83FE60181. 
45p. NTIS, PC A03/MF AO01; 1; GPO Dep. File Number 
DE86008701. 


A laboratory study was done to establish the technical feasi- 
bility of producing domestic cooking briquettes to be marketed in 
Haiti, from the Maissade lignite reserves of that country, which are 
high in both ash and sulfur and not yet mined. It was found that 
acceptable briquettes could be made from Maissade char, pyrolized 
and compacted with a molasses-lime binder and the addition of ba- 
gasse to improve strength and burning rate. Molasses, lime and ba- 
gasse are all produced in Haiti. Sodium nitrate was added to en- 
hance ignition, and borax as a wetting and release agent. Standard, 
“pillow-shaped” briquettes were successfully produced on a stand- 
ard, double roll briquetting machine. The recommended process se- 
quence and equipment selection are virtually identical to that used 
to produce standard US barbecue briquettes from North Dakota 
lignite. The heating value of the Maissade briquettes is lower due to 
their high ash level, which may be acceptable if they can be pro- 
duced at a cost per heating value comparable to wood charcoal, 
currently used in Haiti. The high sulfur content, mostly in organic 
form, presents no problem, since it is tied up after combustion as 
CaSO, by the unusually high calcium content of this lignite. De- 
tailed analyses of Maissade lignite and its mineral components are 
included, as well as a preliminary plant design and capital cost esti- 
mate, for capacities of 10,000 and 50,000 metric tons per year, and 
for a smaller pilot plant. 


26824 (DOE/MC/19204—1769) Support-metal interac- 
tion studies on model supported catalysts. Final report. 
Gorte, R.J. (Pennsylvania Univ., Philadelphia (USA). Dept. 
of Chemical Engineering). Feb 1985. Contract AC21- 
82MC19204. 57p. NTIS, PC A04/MF A001; GPO Dep. File 
Number DE86009187. 


Support-metal interactions have been studied by incorporat- 
ing silica, alumina, titania, and niobia into the surface of a clean Pt 
foil. Auger electron spectroscopy (AES) and temperature-pro- 
grammed desorption (TPD) of CO and He were used for surface 
characterization. Reaction kinetics for methanation were also meas- 
ured at 400 torr He and 100 torr CO. While no new desorption 
states of CO or Ha were ever observed for any of the oxides, our 
results show that we can reproduce all of the unusual support ef- 
fects normally observed on titania-supported Pt. We have found 
that a suboxide of titania can dissolve into bulk Pt at high tempera- 
tures but segregate back to the surface at room temperature. Titania 
tends to form a thin oxide layer which can prevent the adsorption 
of CO and Hp but actually enhances methanation on Pt. X-ray pho- 
toelectron results indicate that this titania is TiO and appears to be 
chemically bound to Pt. Results for niobia show that it is almost 
identical to titania in its effect on Pt. For silica and alumina, how- 
ever, much larger quantities of oxide were necessary to prevent the 
adsorption of CO and He. This indicates that these oxides form 
clusters or are subsurface on Pt. There is no evidence that they 
interact chemically with Pt. To compare the effect of supports on 
different metals, we investigated titania deposition on Rh. Although 
there are significant differences between Pt and Rh, we observed 
many similarities in the character of titania on these two metals, in- 
dicating that similar phenomena are responsible for support effects 
in both metals. 52 refs., 21 figs. 


26825 (DOE/METC—86/6036-Vol.1, pp 31-34) Experi- 


ence in starting up the Great Plains Coal Gasification Plant. 
Mujadin, M. (Great Plains Gasification Plant, Beulah, ND). 
Feb 1986. NTIS, PC A16/MF AOl. File Number 
DE86001076. (CONF-850565—Vol. 1). 
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From 13. biennial lignite symposium on technology and use 
of low-rank coals; Bismarck, ND, USA (21 May 1985). 

The first start-up schedule was put together in Detroit in 
1978, and the main goal was to have the entire plant operating by 
December 1 of 1984. Once satisfied that we could keep the gasifiers 
on-line and that we had learned enough about them to feel comfort- 
able with them, we took the gas from the first train and started 
commissioning the downstream unit. The first total gas train 
through methanation took about 3 1/2 months, and it was about 2 
1/2 months on the second train. On July 28 we put our first gas 
into the pipeline to sales. On July 28th we came on up in produc- 
tion to a rate of about 50 million cubic feet per day, started com- 
missioning the second train, and finally put gas in the pipeline from 
the second train around the first of November. It brought the rates 
up to about 110 million cubic feet per day, and through the rest of 
the year remained somewhere near that rate. On Good Friday of 
this year, the first day of full design production of 137 million cubic 
feet of gas per day was achieved, but we were not able to put all of 
it in the pipeline. Some of the gas was burned in the environmental 
devices because those particular items in the plant were still being 
lined out. Just so this doesn’t give the impression that start-up was 
too easy, here is the real world of what it was like. One of the 
things faced was that the instrumentation in the boilers had to be 
completely reworked. We experienced over 300 boiler trip-outs in 
the first six months, and since steam is one of the main requirements 
for gasification it is very difficult trying to run a gasification plant 
without boiler reliability. We have now reworked the boiler instru- 
mentation design and are experiencing hardly any boiler trip-outs at 
all today. 


26826 (DOE/METC—86/6036-Vol.1, pp 115-134) Envi- 
ronmental characterization of process and waste streams gen- 
erated during lignite gasification in a fixed-bed gasifier with 
cleanup system. Wachter, J.K.; Gansley, R.R.; Romanosky, 
R.R. Jr.; Headley, L.C. (Morgantown Energy Technology 
Center, WV). Feb 1986. NTIS, PC A16/MF AOl. File 
Number DE86001076. (CONF-850565—Vol.1). 

From 13. biennial lignite symposium on technology and use 
of low-rank coals; Bismarck, ND, USA (21 May 1985). 

Environmental characterizations were performed on process 
and waste streams generated during oxygen- and air-blown lignite 
gasification in METC’s 42-inch, fixed-bed gasifier with cleanup 
system. These results were compared with characterization data 
from air-blown bituminous gasification runs. Normalized production 
rates (to feed coal) were obtained for ash, dust, tars, oils, 
wastewater and product gas, and the production, distribution, speci- 
ation and mass balances for sulfur, nitrogen and tars/oils through- 
out the gasifier and cleanup train were determined. The mutagenic- 
ity of tars/oils produced during lignite gasification was measured 
and related to chemical composition. Trace element analyses were 
performed on leachates derived from solid materials to assess poten- 
tial compliance of such wastes with Resource Conservation and Re- 
covery Act (RCRA) regulations. The mass loadings of hydantoins, 
phenols, nitrogen- and sulfur-containing species in the wastewater 
were determined, including the evolution of these constituents upon 
wastewater depressurization. 4 refs., 4 figs., 9 tabs. 


26827 (DOE/METC—86/6036-Vol.1, pp 135-149) Eval- 
uation of treated gasification wastewater as cooling tower 
makeup. Galegher, S.J.; Mann, M.D.; Johnson, M.D. (Univ. 
of North Dakota Energy Research Center, Grand Forks). 
Feb 1986. NTIS, PC A16/MF AOl. File Number 
DE86001076. (CONF-850565— Vol. 1). 

From 13. biennial lignite symposium on technology and use 
of low-rank coals; Bismarck, ND, USA (21 May 1985). 

It is the objective of the UNDERC wastewater research 
program to define the extent of treatment required to produce a gas 
liquor for use as cooling tower makeup that will have no adverse 
effects on operating equipment or on the environment. The 
UNDERC pilot wastewater treatment scheme was designed to sim- 
ulate the wastewater reuse process being used at the Great Plains 
Gasification Associates (GPGA) lignite gasification facility near 
Beulah, North Dakota. At GPGA, aqueous gasifier waste streams 
are treated via the Phenosolvan and Phosam-W processes to 
remove the bulk of the wastewater organics as well as ammonia 
and acid gases. This minimally treated wastewater, referred to as 
stripped gas liquor (SGL), is fed to the process cooling towers. At 
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UNDERC, SGL was produced from a pilot slagging fixed-bed 
gasifier (SFBG) followed by extraction and steam-stripping treat- 
ment. UNDERC wastewater was used initially to determine the ef- 
fects of cooling tower wastewater reuse before GPGA wastewater 
became available. SGL from each of the two gasifiers was used, 
without further treatment or chemical addition, as makeup to a 
pilot-scale cooling system to provide baseline scaling, fouling, cor- 
rosion, and emission data. Use of the UNDERC SGL as cooling 
tower makeup resulted in high carbon steel corrosion rates, foam- 
ing, biological fouling, and significant stripping of volatile organics. 
Rates of metal surface fouling and corrosion obtained using GPGA 
liquor were significantly lower than those observed in the test with 
UNDERC SGL. The tendencies for foaming, biofouling, and ex- 
haust emissions with the GPGA wastewater were, however, similar 
to those observed using UNDERC liquor. The data collected in 
these pilot tests demonstrates the variation in performance that can 
be attributed to differences in gasification wastewater chemistry, 
and indicates the importance of testing programs in identifying 
these water specific operating characteristics. 14 refs., 6 figs. 5 
tabs. 


26828 (DOE/METC—86/6036-Vol.1, pp 150-169) Solv- 
ing problems in operating design and cooling water treatment 
at synthetic fuels pilot plant through systematic approach and 
computer simulation. Webber, B.M. (Calgon Corp., Pitts- 
burgh, PA). Feb 1986. NTIS, PC A16/MF AOl. File 
Number DE86001076. (CONF-850565—Vol.1). 

From 13. biennial lignite symposium on technology and use 
of low-rank coals; Bismarck, ND, USA (21 May 1985). 

This paper illustrates how methodical engineering analysis, 
aided by a computerized simulator of recirculating cooling water 
systems was used to identify and resolve problems encountered in 
startup and operation of a synthetic fuel pilot plant. This discussion 
covers design challenges and operating problems which were iden- 
tified and how solutions were recommended. Because cooling 
system performance has a major role in plant production, the paper 
also includes a brief summary of cooling system operation, a techni- 
cal discussion of the water treatment program, and the impact of 
both plant design and water composition on total plant perform- 
ance. Some specific areas include operating problems associated 
with critical heat exchangers and effects of coal fines on water 
treatment chemistry. These areas are analyzed as they relate to the 
ability to improve production, conserve water and optimize treat- 
ment costs. A discussion of the benefits of computer simulation to 
analyze system operation, evaluate treatment options and select pro- 
grams based on stated goals is an integral part of the discussion. 
Some benefits shown are saving management time, accurately pre- 
dicting results, performance and costs. 9 figs., 5 tabs. 


26829 (DOE/METC—86/6036-Vol.1, pp 170-181) 
Fixed-bed gasification of low rank coals: performance in an 
industrial gasifier. Thimsen, D.; Pooler, A.R.; Liu, B.Y.H.; 
Pui, D.Y.H.; Kittelson, D.B. (Black, Sivalls, and Bryson, 
Inc., Minneapolis, MN; Univ. of Minnesota, Minneapolis). 
Feb 1986. NTIS, PC A16/MF AOl. File Number 
DE86001076. (CONF-850565—Vol.1). 

From 13. biennial lignite symposium on technology and use 
of low-rank coals; Bismarck, ND, USA (21 May 1985). 

Fixed bed gasification performance of low rank coals has 
been investigated as part of a continuing program undertaken by 
the United States Department of the Interior, Bureau of Mines 
(USBM), the United States Department of Energy (DOB), and in- 
dustrial cooperators of the Mining and Industrial Fuel Gas Group 
(MIFGa). A total of twelve low rank fuels have been gasified in an 
industrial, atmospheric pressure, air blown, Wellman-Galusha, fixed 
bed gasifier located at the USBM Twin Cities Research Center. 
These include 7 subbituminous coals, 3 lignites, and two physical 
forms of peat. The objectives of these tests include: (1) identify 
gasifier capacity and conversion efficiencies; (2) investigate influ- 
ence of coal type on gasifier operation; (3) characterize the total 
gasifier product for various operating conditions; (4) identify design 
changes that can reduce downtime and operational requirements; 
(5) provide a source of coal gas for processing and utilization stud- 
ies; (6) provide an opportunity for “hands-on” gasifier operation ex- 
perience for cooperators; and (7) evaluate environmental impacts of 
these gasifiers. General results of the gasification program with an 
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emphasis on gasification of the low rank coals along with more de- 
tailed results of the gasification of 7 of the low rank fuels are pre- 
sented here. 19 refs., 6 figs., 3 tabs. 


26830 (DOE/METC—86/6036-Vol.1, pp 182-195) 
Fixed-bed gasification of North Dakota lignite. Pater, K. Jr.; 
Headley, L.C. (Morgantown Energy Technology Center, 
WV). Feb 1986. NTIS, PC A16/MF AO1. File Number 
DE86001076. (CONF-850565—Vol.1). 

From 13. biennial lignite symposium on technology and use 
of low-rank coals; Bismarck, ND, USA (21 May 1985). 

The Morgantown Energy Technology Center (METC) has, 
for a number of years, been conducting research on stirred fixed- 
bed gasification and gas cleanup. Although the predominant empha- 
sis had been on processing the highly caking Eastern bituminous 
coals, the latest system activities conducted during 1983 centered 
on gasifying North Dakota lignite. In particular, Indian Head lig- 
nite was selected so that operational and environmental effluents 
data acquired could be relevant to the Great Plains Gasification 
Project (GPGP) and also be supplemental to slagging fixed-bed 
gasification data generated by the University of North Dakota 
Energy Research Center (formerly the Grand Forks Energy Tech- 
nology Center). The METC fixed-bed gasification system includes 
a Wellman-Galusha type fixed-bed gasifier extensively modified to 
operate at pressures up to 300 psig, to operate with a deep bed stir- 
rer for processing highly caking coals, and to be controlled and ac- 
quire data via automatic systems. The 42-inch diameter unit can 
process up to 48 tpd of coal into 300 Btu/scf gas when oxygen 
blown, or 150 Btu/scf gas when air blown, at outputs up to 180,000 
scfh. A novel “dry tar” full-flow gas cleanup system sequentially 
removes dust, tars, oils, light hydrocarbons, and sulfur in separate 
manageable effluent streams, thus enhancing treatability, disposal, 
or recycling. Although the primary emphasis was on oxygen-blown 
lignite gasification, air-blown tests were also conducted to enhance 
and broaden the acquired data base. Three hundred forty tons of 
lignite were processed into fuel gas with heating values up to 300 
Btu/scf, at pressures up to 200 psig, and feed rates exceeding 4000 
Ibs/hr. Complete details will be presented in the paper including se- 
lected comparative data for Eastern bituminous coals. 1 ref., 6 figs., 
5 tabs. 


26831 (DOE/METC—86/6036-Vol.1, pp 196-215) 
Progress in Rheinbraun’s Hydrogasification (HKV) and High- 
Temperature Winkler (HTW) processes for converting Rhen- 
ish lignite into gaseous products. Femmer, U.; Lambertz, J.; 
Scharf, H.J.; Schrader, L.; Teggers, H. (Rheinische Braun- 
kohlenwerke AG, Cologne, Germany). Feb 1986. NTIS, PC 
volt. A01. File Number DE86001076. (CONF-850565— 
Ol.1). 

From 13. biennial lignite symposium on technology and use 
of low-rank coals; Bismarck, ND, USA (21 May 1985). 

Although most of the annual lignite output is expected to 
find a secure market in base-load power generation even in the long 
run, Rheinbraun decided many years ago to open up innovative 
ways of lignite conversion which under the given economic and ec- 
ological conditions can be taken for processing large amounts of 
lignite other than in the power generation sector. Besides lignite 
liquefaction, it is above all lignite gasification which is one possible 
lignite conversion technology. In the field of lignite gasification 
Rheinbraun pursues two different goals, the production of substi- 
tute natural gas (SNG) on the one hand and the production of syn- 
thesis gas (SG) on the other hand. It was in the 50s already that the 
Union Rheinische Braunkohlen Kraftstoff AG (Union Kraftstoff) at 
Wesseling, a Rheinbraun subsidiary, operated fluidized-bed gasifiers 
according to the Winkler process. The experience gained with this 
process principle caused Rheinbraun to select fluidized-bed gasifica- 
tion as the appropriate technology for Rhenish lignite gasification 
with a view to developing processes for both the production of 
SNG and synthesis gas. For the production of substitute natural gas 
from lignite Rheinbraun has developed the hydrogasification proc- 
ess (HKV - Hydrierende Kohlevergasung), i.e., the conversion of 
lignite with hydrogen into methane. For the production of synthesis 
gas Rheinbraun has further developed the familiar Winkler process 
to become the High-Temperature Winkler (HTW) process. Cur- 
rently, pilot plants are being run for the two processes, and a dem- 
onstration plant is under construction for the production of synthe- 
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sis gas. This paper will report on the progress made to date. 9 refs., 
8 figs., 4 tabs. 


26832 (DOE/METC—86/6036-Vol.1, pp 216-228) Bio- 
gasification of Texas lignite. Leuschner, A.P.; Trantolo, 
D.J.; Kern, E.E.; Wise, D.L. (Dynatech R/D Co., Cam- 
bridge, MA; Houston Lighting and Power Co., TX). Feb 
1986. NTIS, PC A16/MF AO1. File Number DE86001076. 
(CONF-850565—Vol.1). 

From 13. biennial lignite symposium on technology and use 
of low-rank coals; Bismarck, ND, USA (21 May 1985). 

Development of an alternative process to gasification for the 
conversion of lignaceous compounds to clean-burning pipeline qual- 
ity methane is presently under investigation. Immediate experimen- 
tal work is focused on Texas lignite. In this alternative process, the 
lignaceous structure will be first broken down to simple water solu- 
ble aromatic compounds (Stage I). The Stage I conversion of ligna- 
ceous material to simple water soluble aromatic compounds will be 
achieved by aqueous alkali oxidation. Aqueous alkali oxidation can 
be carried out at temperatures of up to 300°C, which is hundreds of 
degrees below that of conventional coal gasification. Following this 
“pretreatment,” the resulting simple single-ring aromatic chemicals 
undergo anaerobic digestion (Stage II) to produce pipeline quality 
gas. Anaerobic digestion is a well known microbial process which 
produces methane and carbon dioxide gases as metabolic by-prod- 
ucts. 46 refs., 1 tab. 


26833 (DOE/OR/21400—T261) VPI-3 alkali attack of 
coal gasifier refractory linings. Progress report No. 5, Janu- 
ary 1, 1986-March 31, 1986. Gentile, M.; Sun, T.; Brown, 
J.J.; Farkas, D. (Virginia Polytechnic Inst. and State Univ., 
Blacksburg (USA). Dept. of Materials Engineering). 15 Apr 
1986. Contract AC05-840R21400. 12p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86009256. 

The SOLGASMIX-PV computer program is being used to 
calculate the thermodynamically stable phases and chemical reac- 
tions that occur between coal gasifier refractory linings and alkali 
impurities. The process of alkali circulation throughout the gasifier 
can result in abnormally high alkali concentration in certain parts of 
the gasifier. For instance, under typical coal gasifier conditions at 
commercial-scale operation, a species with partial pressure as low 
as 10~* atm would lead to vapor transport and deposition in metric 
ton quantities on an annual basis. The state of alkali and/or alkali 
species in contact with the refractory lining depends on the local 
temperature and pressure. If the temperature and pressure distribu- 
tion in the gasifier are known, the cause and the type of alkali-re- 
fractory reactions can be understood from the P-T diagram. It can 
be concluded that the extent of alkali attack depends upon the 
alkali species participating in the reactions, which in turn depends 
upon the temperature and pressure of the gasifier. Since alkali 
vapor is considered the most undesirable species, the alkali vapor 
should be excluded if possible, or its concentration reduced to a 
minimum. The evaporation temperature of the alkali species in- 
creases with increasing pressure as shown in the P-T diagram. As a 
result, by increasing the gasifier pressure, some or all of the alkali 
vapors will condense to liquid. The presence of sulfur impurity can 
decrease the alkali circulation since it increases the evaporation 
temperature of the alkali species. However, the sulfur impurity can 
also react with the refractory lining, especially the calcium alumi- 
nate bonding phase, and is generally considered undesirable. 


26834 (DOE/PC/40798—T2) Modeling, laboratory and 
field test studies of water influx in the UCG process. Final 
technical report. Krantz, W.B. (Colorado Univ., Boulder 
(USA). Dept. of Chemical Engineering). 13 Dec 1985. Con- 
tract FG22-81PC40798. 3lp. NTIS, PC A03/MF Aol; 1; 
GPO Dep. File Number DE86008592. 

This report consists of two chapters: (1) water influx, and (2) 
cavity growth and subsidence. Chapter one discusses the impor- 
tance of water influx in the underground coal gasification (UCG) 
process, modeling studies of water influx, and implications of these 
modeling studies. Chapter two covers cavity growth and subsid- 
ence; a model for the areal sweep, vertical cavity growth and im- 
plications of these studies. 11 refs., 16 figs., 3 tabs. 
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26835 (DOE/PC/50800—T13) Transport and relaxation 

processes in supercritical fluids. Technical progress report, 
October 1-December 31, 1985. Jonas, J. (Illinois Univ., 
Urbana (USA). Dept. of Chemistry). 1985. Contract FG22- 
82PC50800;FG22-85PC80503. 7p. NTIS, PC A02/MF A0Ol1; 
1; GPO Dep. File Number DE86008329. 

Preparations for the study of naphthalene diffusion dissolved 
in the supercritical fluids carbon dioxide and ethylene have pro- 
ceeded as follows. We plan to use the fixed field gradient NMR 
technique to monitor the diffusion of the dissolved naphthalene. 
However, the technique is not feasible in systems with spin-spin 
coupling among the nuclei of interest; unfortunately the protons on 
naphthalene exhibit this coupling. We thus intend to use totally 
deuterated naphthalene and monitor the deuterium signal, a nucleus 
whose coupling is negligible. We therefore have designed and built 
a new high pressure NMR probe for the measurement of deuteri- 
um. This probe is similar to the one used in the previous naphtha- 
lene solubility study, and accommodates the same supercritical 
sample cells. The probe is machined from Vespel SP-1 (a high tem- 
perature plastic), and houses a 17-1/2 turn solenoid NMR coil 
along with thermocouples located slightly above and below the 
sample area. The probe has been successfully tested to 2 kbar gas 
pressure. The data acquisition system for the NMR spectrometer 
used for supercritical fluid studies has been developed and de- 
scribed in this report. 


26836 (DOE/PC/50805—T4) Acid catalyzed depolymeri- 
zation of coal by hydride donors. Final report. Miller, B. 
(Massachusetts Univ., Amherst (USA). Dept. of Chemistry). 
[1985]. Contract FG22-82PC50805. 39p. NTIS, PC A03/ 
MF AOI; 1; GPO Dep. File Number DE86008603. 

On the basis of reports of the depolymerization of coals by 
treatment with phenols and strong acids, we proposed that reaction 
of coals with acidic solutions containing potential hydride donors, 
such as formic acid and hydrogen iodide, might be an effective 
method for conversion of coals to materials with lower molecular 
weights. We have tested this hypothesis by reacting model com- 
pounds, including aromatic ethers and sulfides, with hydrogen 
donors in strong acids. The mechanisms of bond cleavages in aro- 
matic compounds containing activating groups (hydroxy and 
alkoxy) and in unactivated molecules have been investigated. We 
have also investigated the mechanisms by which phenols catalyze 
conversion of coals during treatment with hydrogen donors at high 
temperatues by studying the transfer hydrogenolysis of bonds to ar- 
omatic rings in model compounds. We have proposed a novel 
mechanism to account for this effect, and have developed a series 
of mixed catalysts which are effective for ceavages of aryl - oxygen 
and aryl - sulfur bonds in model compounds for coals. 9 figs., 15 
tabs. 


26837 (DOE/PC/60054—T9) Coal liquefaction: investi- 
gation of reactor performance, role of catalysts, and PCT 
properties. Technical progress report. Brainard, A.; Shah, Y.; 
Tierney, J.; Wender, I.; Joseph, S.; Kerkar, A.; Ozturk, S.; 
Sayari, A. (Pittsburgh Univ., PA (USA). Dept. of Chemical 
and Petroleum Engineering). Nov 1985. Contract FG22- 
83PC60054. 680p. NTIS, PC A99/MF AOI; 1; GPO Dep. 
File Number DE86004388. 

This report is divided into two sections plus an appendix. 
The first section reports on computer simulations which were de- 
veloped for three important coal liquefaction processes - the Mobil 
Methanol to Gasoline (MTG) process, the Fischer-Tropsch (F-T) 
process, and the synthesis of methanol. The models are designed to 
be general and information such as new kinetic equations or new 
physical property information can be readily added. Each of the 
models also provides for alternate reactor configurations. A com- 
parison of results obtained using the models and results reported in 
the literature is included to verify the model. Comparisons of alter- 
nate processing methods are also included to provide guidance in 
the selection of a reactor configuration for a specific process. Com- 
plete program listings are given in the Appendix, and sample prob- 
lems with inputs and outputs are provided for the user. The pro- 
grams are written in the FORTRAN language. It is ultimately de- 
sirable to make these models available in a form which can be used 
in ASPEN, the process simulator developed for DOE. As a first 
step, the use of ASPEN PLUS to predict thermodynamic and 
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transport properties of systems of interest to coal liquefaction was 
studied. In the second section, five areas of potential importance to 
indirect and direct coal liquefaction are reviewed. They are the 
synthesis of methanol via methyl formate, the role of carbon diox- 
ide in methanol synthesis, the synthesis of methanol using noble 
metal catalysts, the catalytic synthesis of higher alcohols from a 
new, high-yield sulfur-tolerant catalyst, and the direct liquefaction 
of coal mixed with heavy oils - so-called coprocessing. Seven 
papers in the two sections have been processed for inclusion in the 
Energy Data Base. 


26838 (DOE/PC/60799—8) Volatiles mass transport 
within particles of softened coal. Technical progress report, 
January 1-March 31, 1986. Howard, J.; Hsu, J.; Peters, 
W.A. (Massachusetts Inst. of Tech., Cambridge (USA)). 
Apr 1986. Contract FG22-83PC60799. 27p. NTIS, PC A03/ 
MF AO1; 1; GPO Dep. File Number DE86009292. 

A mathematical model describing the swelling of bituminous 
coal at rapid heating and high temperature is presented. This model 
accounts for the expansion of a single volatiles-trapped bubble in 
the particle and the expansion of liquid mass surrounding the single 
bubble. The computational results are also presented to compare 
with the experimental data. 12 refs., 6 figs., 3 tabs. 


26839 (DOE/PC/60811—9-10) Mobile phase in coals: its 
nature and modes of release. Technical progress report, Sep- 
tember-November 1985 and December 1985-February 1986. 
Derbyshire, F.J. (Pennsylvania State Univ., University Park 


(USA). Coal Research Section). Apr 1986. Contract FG22- 
83PC60811. 38p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86009382. 

Studies have been continued in probing the molecular phase- 
network concept of coal structure through the catalytic hydrogena- 
tion of coals in the absence of solvent. Experiments have now been 
conducted using a Spanish lignite and a sample of Illinois No. 6, in 
addition to three coals examined previously. Earlier findings, that 
low-rank coals are more reactive than bituminous coals at 350°C, 
have been confirmed. In an attempt to minimize the loss of volatile 
liquids during product work-up, the temperature used for solvent 
stripping was lowered from 110°C to 50°C. This expedient has not 
proved to be satisfactory as it results in excessive retention of sol- 
vent in the products. Two series of coal samples have been pre- 
pared by the catalytic hydrogenation of a bituminous and a subbitu- 
minous coal, for different times at 400 C and will be examined by 
Dr. Lynch (CSIRO, Australia) using ‘H NMR. The principal aim 
of the study is to investigate the change in coal molecular phase 
content, as determined by pulsed 'H free induction decay, which is 
brought about by partial liquefaction. To address the question of 
whether the molecular phase plays an important role in the early 
stages of dry catalytic hydrogenation, a number of experiments 
were performed on coals which had first been extracted in chloro- 
form. The removal of the chloroform-soluble liquids appeared to 
have little effect upon the initial rate of liquefaction. It is suggested 
that the MoS, catalyst may be mobile within the coal structure at 
the reaction temperatures used, which could explain the effective- 
ness of this catalyst at short reaction times. A preparative scale, 
high performance liquid chromatography system has been assem- 
bled to allow the separation of liquefaction products into different 
compound classes. The separated fraction will be examined in detail 
by GC-MS. 7 refs., 2 figs., 16 tabs. 


26840 (DOE/PC/70042—T3) Research of coal liquefac- 
tion co-processing. Quarterly technical progress summary 
report, January-March 1986. (Lummus Crest, Inc., Bloom- 
field, NJ (USA)). 1986. Contract AC22-84PC70042. 3p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE86008695. 

The hydrogen contents of the residuum (975F* ) and gas oil 
(650 to 975F) cuts of LC-Finates relative to that of the correspond- 
ing virgin cuts appear to go through a positive maximum point as a 
function of LC-Fining kinetic severity. It is believed that, based on 
microautoclave test data, the materials produced at these maxima 
will donate more hydrogen and be better solvents for coal under 
close-coupled, two-stage co-processing. In the close-coupled mode 
of operation with the Wyodak/Arab Heavy combination, coal con- 
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versions in excess of 90% were achieved. An additional 8 to 9% 
coal conversion over that observed in the SCT reactor was 
achieved when the resultant SCT extract was immediately hydro- 
processed in the LC-Finer. An alternative co-processing flow 
scheme was disclosed which comprises hydrocracking virgin resid- 
ua internally within the LC-Fining unit that is close-coupled to the 
SCT reactor. The partially converted and hydrotreated resid from 
this LC-Finer is blended with the coal feedstock and fed to the 
SCT reactor. This compares to the original scheme which consists 
of utilizing an existing or new LC-Finer to hydrocrack virgin resid 
followed by co-processing through the SCT reactor with the SCT 
effluent being hydroprocessed in a close-coupled LC-Finer. 


(DOE/PC/70753—T6) Study of some transition 
metal complexes as process catalysts. Quarterly report, De- 
cember 1, 1985-February 28, 1986. Wilson, B.L. (Texas 
Southern Univ., Houston (USA). Dept. of Chemistry). 1986. 
Contract FG22-84PC70753. 25p. NTIS, PC A02/MF AOl1; 
1; GPO Dep. File Number DE86008692. 

The main objectives of this project are the following: (1) 
Preparation and characterization of transition metal complexes with 
nitrogen, oxygen and sulfur donor ligands, especially the 
poly(pyrazolyl)borate ligands. (2) Preparation of bimetallic com- 
plexes of molybdenum and other metals such as nickel, cobalt, and 
iron. (3) Determination of the ability of the above complexes to cat- 
alytically reduce polycyclic aromatic or heterocyclic compounds. 
(4) Evaluation of these complexes as coal liquefaction catalysts. (5) 
Evaluation of these complexes as desulfurization and denitrogena- 
tion catalysts. (6) Training of students in transition metal complex 
preparation and characterization and in the evaluation of metal 
complexes as process catalysts. During this past quarter, cobalt, zir- 
conium, and iron complexes poly(pyrazolyl)borate were prepared 
and characterized. Titanium complexes are under investigation by 
infrared and proton NMR. The structures and physical properties 
of the ligands, potassium dihydrobis(pyrazolyl)borate, potassium 
hydrotris(pyrazolyl)borate and potassium tetrakis(pyrazolyl)borate 
were consistent with what had been reported in the literature. The 
cobalt complexes were tested as coal liquefaction catalysts in an 
autoclave reactor. The liquefaction data for the cobalt complexes 
are compared with data for ammonium molybdate. Results are dis- 
cussed. 3 figs., 9 tabs. 


26842 (DOE/PC/70812—6) Improved catalysts for coal 
liquefaction. Quarterly report No. 6, December 1, 1985-Feb- 
ruary 28, 1986. Haynes, H.W. Jr.; Baker, J.R.; McCormick, 
R.L. (Wyoming Univ., Laramie (USA). Dept. of Chemical 
Engineering). 26 Mar 1986. Contract FG22-84PC70812. 35p. 
NTIS, PC A03/MF A011; GPO Dep. File Number 
DE86008605. 

A study of the effects of sodium promotion of a commercial 
NiMo/alumina catalyst (Shell 324M) is complete except for the 
HDS activities. The sulfur analyses are in many cases inconsistent 
and some repetition is needed. On the bases of a limited process 
variable study the nominal conditions - T = 800°F, P = 2000 psia 
and tau/sub w/ = 0.5 hr - were selected for the deactivation study. 
At these conditions the activities for hydrogen consumption re- 
mained essentially constant over the 400+ hours run duration (900 
feed/catalyst wt. ratio) for both the original and promoted (5 wt% 
NazO) catalysts. Furthermore, sodium addition had little effect on 
the hydrogenation activity level. In contrast, sodium did serve as a 
poison for hydrodenitrogenation, but again there was no evidence 
of declines in HDN activity over the duration of the experiment. 
On the contrary, the HDN activity actually appeared to improve 
early in the run suggesting that presulfiding may have been incom- 
plete. Analyses of the spent catalysts indicated that less carbon was 
formed on the sodium promoted catalyst, but a 45% loss in pore 
volume and a 30% decrease in pore diameter were experienced for 
both the promoted and the original catalysts. 6 refs., 10 tabs. 


26843 (DOE/PC/80009—T7) Cooperative research in 
coal liquefaction infratechnology and generic technology de- 
velopment. Quarterly report, December 5, 1985-March 5, 
1986. Sendlein, L.V.A. (Kentucky Univ., Lexington (USA). 
Inst. for Mining and Minerals Research). 1986. Contract 
FC22-85PC80009. 49p. NTIS, PC A03/MF AO1; 1; GPO 
Dep. File Number DE86008963. 
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The purpose of this project is to support the development of 
generic technology and infratechnology research in support of liq- 
uefaction technology in cooperation with a research consortium, 
the Consortium for Fossil Fuel Liquefaction Science (CFFLS). The 
proposed research spans three activity areas, including generic 
technology research, infratechnology research, and support studies. 
A number of tasks have been undertaken in these activity areas by 
investigators at various research sites, and these research tasks will 
be coordinated by the project director at the University of Ken- 
tucky. Generic technology research consists of the following three 
tasks: (1) development of an improved coal structure for better liq- 
uefaction; (2) co-processing of coal with heavy oils and petroleum 
residuals; and (3) liquefaction research in pyrolysis and coal dissolu- 
tion. Infratechnology research consists of two tasks, integrated coal 
liquefaction/characterization, and basic process/resource evolution. 
Support studies include the task of technology assessment and fore- 
casting. Progress reports are presented for these tasks. 


26844 (DOE/PC/80507—T2) Catalytic coal gasification. 
Identification of active sites. Progress report, January 15- 
April 14, 1986. Falconer, J.L.; Lauderback, L.L. (Colorado 
Univ., Boulder (USA)). 14 Apr 1986. Contract FG22- 
85PC80507. 5p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86009248. 

This research uses transient isotope tracing, at steady-sate re- 
action conditions, in combination with surface analysis techniques 
(secondary ion mass spectrometry (SIMS) and x-ray photoelectron 
spectroscopy (XPS)). Carbon dioxide gasification of carbon blacks 
and coal char will be used initially, since this appears to be rate- 
determining during steam gasification; steam gasification will be 
used in later experiments. In a typical isotope tracing experiment, 
122CO, flow over a carbon-catalyst mixture will be quickly replaced 
by 1°CO, at the same pressure and flow rate. The changes in the 
concentrations of 12CO2 and 1*CO products, and in the 1*CO2 and 
13CO, concentrations, as a function of time, will be measured with 
a computer-controlled mass spectrometer. The use of isotope tran- 
sients allows the concentration of active catalytic sites to be meas- 
ured directly at reaction conditions and it allows the rate constant 
to be measured. Isotope tracing will be carried out as a function of 
reaction temperature, catalyst loading, catalyst type and carbon 
conversion. Surface analysis techniques will be used to determine 
the active forms of the catalysts. Model studies of catalyst-carbon 
interactions will also be carried out with SIMS in order to deter- 
mine the form of surface species. The combination of isotope trac- 
ing and surface analysis will elucidate the details of the reaction 
mechanism. This insight into the mechanism of coal gasifictaion 
will help in improving process kinetics for gasification. 


26845 (DOE/PC/80516—2) Control of catalyst deactiva- 
tion with ammonia. Quarterly report, December 1, 1985-Feb- 
ruary 28, 1986. Satterfield, C.N.; LaVopa, V. (Massachu- 
setts Inst. of Tech., Cambridge (USA)). 1986. Contract 
FG22-85PC80516. 7p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86007928. 

During the hydrodeoxygenation of dibenzofuran on a preful- 
fided NiMo/Al.Os; catalyst at 360°C and 7.0 PMa, replacement of 
He by a 50:50 mixture of NHs and He for one hour caused a 
marked decrease in activity, but when this was followed by a 
return to pure Hp, catalyst activity improved 140%. This slowly 
dropped, but even 122 hours later, catalyst activity was 20% great- 
er than before exposure to ammonia. This interesting lead is being 
explored in a variety of ways. 3 figs. 


26846 (DOE/PC/80913—2) Biodegradation and biocon- 
version of coals by fungi. Quarterly progress report No. 2, 
January 1-March 31, 1986. Ward, B. (Mississippi Univ., Uni- 
versity (USA). Dept. of Biology). 1986. Contract FG22- 
85PC80913. 13p. NTIS, PC A02/MF AOl; 1; GPO Dep. 
File Number DE86009595. 

The following activities were carried out during the 2nd 
quarter of the project. We tested the effects of freeze-thaw cycles 
and leaching on the biosolubilization of unweathered Antioch Clai- 
borne lignite. One goal of the tests was to establish a pretreatment 
method by which biosolubilization could be enhanced. We have not 
yet been able to increase the rate of degree of biosolubilization by 
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any single pretreatment method applied to unweathered Claiborne 
Antioch lignite, a type which is more resistant to bioactivity com- 
pared to weathered samples of the same coal. We continued to 
refine our techniques for screening fungal isolates for biosolubiliza- 
tion activity. Our goal is to establish a standard method which will 
optimize bioactivity, minimize variability, and yield reliable results 
for screening tests. We compared activity of different fungal iso- 
lates at 25° or 30°C and tested the effects of different mycological 
media on degree of biosolubilization. We continued to screen ap- 
proximately 120 fungal isolates for activity on three different types 
of lignite. We now have in unifungal culture about 25 new fungal 
isolates which exhibit different degees of lignite biosolubilization. 
Among the lignites tested, we have observed marked differences in 
rate and degree of biosolubilization. We have begun identification 
studies of the new isolates. 1 fig., 2 tabs. 


26847 (EPRI-AP—4506) Experimental testing of a cata- 
lytically treated coal in a moving-bed gasifier. Final report. 
Conkle, H.N.; Longanbach, J.R.; Feldmann, H.F.; Camp- 
bell, H.L. (Battelle Columbus Labs., OH (USA)). Mar 1986. 
87p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number TI86920250. 

This was an experimental study to produce and gasify coal 
prepared by the Battelle Treated Coal (BTC) process. The process 
results in the intimate incorporation of calcium into the coal struc- 
ture. In this study, over 7 tons of BTC were prepared from Illinois 
No. 6 and Ohio No. 6 coals and gasified to evaluate performance in 
Dravo’s 3 ft I.D. pilot-scale Wellman-Galusha (moving-bed) gasifi- 
er. Briefly, these tests confirmed smaller scale results and demon- 
strated the following: (1) Sulfur reduction in the range of 70 to 
90% was achieved with both high sulfur Illinois and Ohio coals. (2) 
Tar formation was eliminated with both Illinois and Ohio coals and 
condensed hydrocarbon yields were reduced by approximately 
90%. (3) The cold gas efficiency was approximately 83%, which is 
significantly higher than would be expected from the gasification of 
untreated coal, due to the elimination of tars and corresponding in- 
crease in gas production. A preliminary cost evaluation showed 
that the treatment process for making the lime impregnated BTC 
had an incremental cost of approximately $25/ton above the raw 
coal costs. 10 refs., 12 figs., 14 tabs. 


26848 (EPRI-AP—4513) Thermal reactivity studies of 

coal-derived residuum. Final report. Miller, R.L. (Wyoming 

Univ., Laramie (USA). Dept. of Chemical Engineering). 

Apr 1986. 124p. Research Reports Center, Box 50490, Palo 
to, CA 94303. File Number T186920251. 

Results from an experimental study of coal-derived residuum 
reactivity are reported. Thermal conversion experiments were com- 
pleted at two sets of reaction conditions using residuum samples de- 
rived from Kentucky 9/14 and Illinois 6 bituminous coals. The ef- 
fects of reaction temperature, reaction pressure, reaction time, hy- 
drogen gas-liquid mass transfer rate, and residuum catalytic prehy- 
drotreatment severity on C,-800°F distillate yield and hydrogen uti- 
lization efficiency were monitored. Results indicated that residuum 
reactivity towards distillate production decreased with increased se- 
verity of catalytic prehydrotreatment. Thermal hydrotreatment of 
the residuum during conversion also resulted in decreased reactiv- 
ity. Asphaltene disproportionation and retrogressive reactions to 
form IOM were suppressed when the feed residuum was hydro- 
treated prior to thermal conversion. Results from elemental analysis 
and Fourier Transform Infrared spectroscopy of selected asphaltene 
samples suggested that disproportionation occurred via a mecha- 
nism of phenolic condensation. 63 refs., 33 figs., 21 tabs. 


26849 (LBL—20374) Chemistry and morphology of coal 
liquefaction. Annual report, October 1, 1984-September 30, 
1985. Heinemann, H.; Fish, R.H. (Lawrence Berkeley Lab., 
CA (USA)). Sep 1985. Contract AC03-76SF00098. 20p. 
NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86009220. 

The removal of nitrogen from complex matrices such as coal 
liquids is an extremely important area to study. We recently discov- 
ered that polynuclear heteroaromatic nitrogen compounds can be 
selectively reduced only in the nitrogen containing ring. We now 
wish to focus on the aspects of carbon-nitrogen cleavage in the 
saturated nitrogen heterocyclic ring of model coal compounds in 
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order to better understand how nitrogen can be removed without 
additional substantial use of hydrogen gas for that reaction to 
occur. A duel approach will be followed that will provide funda- 
mental information on the cleavage of carbon-nitrogen bonds using 
metal complexes of rhenium, iridium and ruthenium. The important 
coordination of metal complexes to saturated nitrogen compounds 
followed by oxidative addition to a methylene group alpha to the 
nitrogen atom will allow formation of metalla-azacyclopropanes 
and dimetalla-azacyclobutenes. These compounds will be reacted 
with nucleophiles to hopefully afford carbon-nitrogen bond cleav- 
age. The compounds will also be reacted under hydrogenation con- 
ditions to provide a similar carbon-nitrogen bond cleavage reaction. 
The second approach, carried out simultaneously, will use various 
bulk metals such as nickel, rhodium and ruthenium supported on 
silica and alumina with 1,2,3,4-tetrahydroquinoline as the substrate 
and at temperatures of ~300°C and 1 atm He gas to provide HDN 
chemistry under mild experimental conditions. 


26850 (LBL—20775) Catalytic gasification of graphite or 
carbon. Quarterly report, October 1, 1985-December 31, 
1985. Heinemann, H. (Lawrence Berkeley Lab., CA 
(USA)). Dec 1985. Contract AC03-76SF00098. 24p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE86009266. 

Two chars (from Illinois No. 6 coal and from Montana sub- 
bituminous coal) were impregnated with KOH-NiO and compared 
for steam gasification with graphite containing the same catalyst. 
The rate of He (and CO2) production at 890K was initially an order 
of magnitude higher for the chars than for graphite. (2) The gasifi- 
cation for the chars declined as a function of time. After about 25% 
of the char was gasified the rate was still three times that of graph- 
ite. (3) Comparing for the Montana char the catalytic effect of 
KOH-NiO with K2Os alone, it was found that the former was up to 
six times more active than the latter. (4) Determination of an opti- 
mal ratio of K/Ni is underway. While it had previously been 
shown that in case of KOH impregnation alone the rate of hydro- 
gen production is a function of the amount of KOH present (stoi- 
chiometric reaction), it is found that in the case of KOH-NiO there 
is no dependency on the ratio of catalyst to carbon. The reaction is 
therefore truly catalytic. (5) Thermal desorption studies with CO, 
CO, and O2 on pure graphite show the presence of carbonyl, lac- 
tone, and quinone groups on the graphite edges. Future work will 
delineate whether the same intermediates exist in the presence of 
catalysts. Thermal desorption studies using water on the graphite 
are underway. (6) Further experiments are in progress to ascertain 
the different mechanisms and species we propose. In particular, 
XPS studies will be undertaken in order to bring additional proof 
of the existence of the carbonyls, carboxyls, quinones and the other 
possible oxygenated species that we now know how to “prepare” 
on the surface. We will also try to do the same kind of TDS meas- 
urements on a catalyst loaded sample in order to understand better 
the catalytic behavior of the hydrogasification. 


26851 (LBL—20776) Chemistry and morphology of coal 
liquefaction. Quarterly report, October 5, 1985-December 31, 
1985. Heinemann, H.; Fish, R.H. (Lawrence Berkeley Lab., 
CA (USA)). Dec 1985. Contract AC03-76SF00098. 16p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE86009264. 

Having recently discovered that polynuclear heteroaromaic 
nitrogen compounds can be selectively reduced only at the nitrogen 
containing ring, we have now turned our attention towards the 
cleavage of the carbon nitrogen bonds in this reduced ring. We are 
currently focusing on the use of highly loaded supported nickel 
catalysts for the hydrodenitrogenation of the selectively reduced ar- 
omatic, 1,2,3,4-tetrahydroquinoline, as well as for the HDN of quin- 
oline. The conditions we are investigating are mild, 1 atm hydrogen 
at 200°C to 300°C. We need to characterize better all of the prod- 
ucts being formed in these reactions, both liquids and gasses. We 
also need to determine the kinetics of the various reactions in- 
volved in HDN. We are currently planning to construct a new re- 
actor system that will allow for on-line product sampling (both gas 
and liquid) and so facilitate the above studies. Additionally, more 
information is needed about the morphology and structure/activity 
relations for the catalysts we are studying. We plan to obtain XPS, 
TEM, SEM and BET surface area data for various catalysts in used 
and unused states. Hopefully this data will allow us to explain more 
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effectively the different HDN activities we have observed in vari- 
ous catalysts, and will enable us to make qualitatitive predictions 
about the HDN activity of as yet untried materials. 


(UCID—20731) General-purpose, packed-bed 
oat for analysis of underground coal gasification processes. 
Thorsness, C.B.; Kang, S.W. (Lawrence Livermore Nation- 
al Lab., CA (USA)). 55 Apr 1986. Contract W-7405-ENG- 
48. 112p. NTIS, PC A06/MF A01; GPO Dep. File Number 
DE86009785. 

A computer model for characterizing reacting flows through 
packed beds is presented. These flows are related to the under- 
ground coal gasification conditions in terms of combustion and 
multi-component chemical reactions that take place inside beds of 
coal char. Time-dependent, two-dimensional (including axisymme- 
trical) partial differential equations (PDE’s) describing conservation 
of mass, species, momentum, and the thermal energy are formulat- 
ed. These PDE’s are then recast into a set of ordinary differential 
equations (ODE’s) with time as independent variable. The resulting 
ODE's are solved by applying a method-of-lines (MOL) technique 
to multi-component flows through packed char beds. The present 
formulation considers: the transport phenomena at the wall; various 
transient flow cases; multiple reactions and species; a wide range of 
options on the boundary conditions: temperature-dependent physi- 
cal parameters; and rezoning capabilities. A numerical code called 
GSF has been developed, and computer runs have been performed 
to verify various aspects of the physical models as well as the nu- 
merical approach taken in the present analysis. These include favor- 
able agreements with available analytical solutions for simple, one- 
dimensional flows and two-dimensional non-isotropic heat transfer 
to a wall. For more complicated flow situations for which there are 
no analytical solutions, good agreements have also been obtained 
between the results of the present method and those of alternative 
numerical methods. The code has been applied to several physical 
situations bearing on the underground coal gasification processes, 
i.e., wall drying, wall regression during gasification, and water in- 
jection into a gasifying bed. Preliminary results demonstrate that 
the present numerical modeling approach shows promise as a first 
step in describing the transient thermophysical phenomena taking 
place inside packed beds. 35 refs., 19 figs. 


26853 Chemistry of molten hydroxide desulfurization 
using model systems. Utz, B.R.; Soboezenski, S.K.; Fried- 
man, S. (Dept. of Energy, Pittsburgh, PA). Preprints of 
Papers, American Chemical Society, Division of Fuel Chemis- 
try; 30: No. 2, 35-41(1985). 

From Symposium on environmental science of fossil fuels; 
Miami Beach, FL, USA (28 Apr 1985). 

Experiments carried out in microautoclaves demonstrate that 
sulfur can be removed from organosulfur model compound using 
molten hydroxides. Based on these results, it can be seen that the 
ratio of KOH and NaOH may be critical in removing sulfur from 
organosulfur moieties in coal and that the reaction temperatures 
and reaction times might determine which type of organosulfur spe- 
cies is being removed and to what extent. A large improvement in 
sulfur removal using the molten hydroxide desulfurization process 
might be possible by varying the amount of KOH and NaOH. 
While sulfur might be removed from benzothiophene moieties in 
coal at 375°C, it appears that more severe conditions are necessary 
to remove sulfur from dibenzothiophene moieties. Efficiency of or- 
ganosulfur removal may be partially dependent on the type of or- 
ganosulfur species in coal, and therefore continued efforts to char- 
acterize the types of organosulfur moieties in coal are necessary. 9 
references, 4 figures. 


26854 Deactivation phenomena by site poisoning and pore 
blockage: the effect of catalyst size, pore size, and pore size 
distribution. Tsakalis, K.S.; Tsotsis, T.T.; Stiegel, G.J. 
(Univ. of Southern California, Los Angeles). ‘hema ‘of Ca- 
talysis; 88: 188-202(1984). 

The problem of catalyst deactivation by active site poisoning 
and pore blockage is analyzed. The effect of catalyst size, average 
pore size, and pore size distribution on the phenomenon of deacti- 
vation is investigated for two simple pore structure models, i.e., the 
single pore and parallel bundle of pores models. It is shown that the 
overall catalytic behavior and performance strongly depend on the 
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catalyst's physical properties, such as its size, pore size, and pore 
size distribution. The mathematical models studied here are admit- 
tedly only oversimplified analogs of the complex physicochemical 
phenomena occurring during realistic industrial processes. The 
main qualitative features, however, of the overall catalytic behavior 
predicted here are the result of basic and strongly counteracting, 
underlying physicochemical processes. As such, the types of cata- 
lytic behavior described are not strongly dependent on the particu- 
lar kinetic and diffusion models employed but are closely associated 
with macromolecular catalytic reaction systems that deactivate by 
simultaneous active site coverage and pore blockage. 27 references, 
13 tables. 
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REFER ALSO TO CITATION(S) 26839, 26875, 26885, 26887, 27072, 27217, 
27829 


26855 (DOE/FE/60181—174) Structural features of low- 
rank coals important in liquefaction, bioconversion and gasifi- 
cation. Olson, E.S.; Diehl, J.W.; Froehlich, M.L. (North 
Dakota Univ., Grand Forks (USA). Energy Research 
Center). Mar 1986. Contract FC21-83FE60181. 10p. 
(CONF-860401—1). NTIS, PC A02/MF A011; GPO Dep. 
File Number DE86008930. 

From 1. international Rolduc symposium on coal science: 
coal characterization for conversion processes; Rolduc, Netherlands 
(28 Apr 1986). 

Molecular weight determinations have been performed using 
low-angle laser light scattering photometry on derivatives of a 
series of humic acid macromolecules derived from lignite. The 
humate derivatives obtained from Beulah lignite by base extraction 
were shown to have molecular weights ranging from 1.3 x 10° to 
4.3 x 10° daltons, low and high yield extractions respectively. Mild 
oxidation with p-nitroperbenzoic acid gave humic acids with slight- 
ly larger molecular weights, again inversely proportional to the 
yields. The nature of the aliphatic bridging groups in low-rank 
coals have been investigated by ruthenium tetroxide oxidations 
using isotope dilution GC/MS methods for analysis of the product 
carboxylic acids derived from oxidation of the aromatic portions of 
the coal. 9 refs., 2 tabs. 


26856 (DOE/PC/62690—T6) Evaluation of the effect of 
coal cleaning on fugitive elements. Phase IV. Identification of 
mineral forms in coal. Quarterly progress report No. 11, De- 
cember 1, 1985-February 28, 1986. Streeter, R.C. (Bitumi- 
nous Coal Research, Inc., Monroeville, PA (USA). National 
Lab.). 20 Mar 1986. Contract AC22-83PC62690. 7p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86009825. 

Work has progressed on a procedure for the direct determi- 
nation of selenium, arsenic, mercury, and antimony using the graph- 
ite furnace/atomic absorption system. Reasonable values for seleni- 
um were obtained, although experimental difficulties were encoun- 
tered during the arsenic and mercury determinations. Trace element 
determinations for Ni, Be, Sr, Co, Pb, Cd, Cu, and Zn were com- 
pleted for CP coal sample. Preliminary data have been obtained on 
the mineral constituents present in low-temperature ash samples of 
the AP coal. Minerals identified so far include kaolinite, a-quartz, 
and pyrite. The LTA sample from one portion of the coal that had 
aged about three months showed definite evidence for the oxidation 
of pyrite (FeS2) to coquimbite (Fe2(SO,)s.9H2O). As noted in Quar- 
terly Progress Report No. 10, the ash content of the CP product 
coal sample was determined to be 0.4% compared to a value of 
0.52% reported by the coal suppliers. The ash in one case was pre- 
pared essentially by the ASTM procedure to constant weight. For 
the second ash determination, the coal was treated with sulfuric 
acid before ashing. Within experimental error, both ashes were the 
same percentage of the coal (0.4%), but each was analyzed sepa- 
rately. 4 tabs. 
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26857 (DOE/PC/70790—T5) Thermodynamic and trans- 
port properties for polar coal mixtures. Technical progress 
report, October 1-December 31, 1985. Stiel, L.I. (Polytechnic 
Inst. of New York, Brooklyn (USA)). 1985. Contract FG22- 
84PC70790. 14p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE86008189. 

Additional measurements of the infinite dilution activity co- 
efficient have been conducted for nonpolar and polar solutes in coal 
liquids. The temperature ranges considered were extended for sev- 
eral solutes with tetralin, including ethanol and n-propanol. Values 
of infinite dilution activity coefficients were also measured for m- 
cresol systems for temperatures from 50 to 80°C. The results are 
presented in Table I for a number of solutes at 60°C. It can be seen 
that the activity coefficients for polar solutes with m-cresol are less 
than 1.0, indicating strong molecular interactions for these systems. 
For n-hexane, carbon tetrachloride, and cyclohexane with m-cresol, 
the values of infinite dilution activity coefficient show only small 
dependences on temperature in the range of 50 to 80°C. Measure- 
ments are also being obtained for non-polar and polar solutes in 
quinoline. Preliminary values for these systems at 60°C are present- 
ed in Table I. An improved relationship for the latent heat of va- 
porization A of polar fluids is being developed which will aid in the 
establishment of accurate characterization parameters for coal liq- 
uids. 10 refs., 8 figs., 1 tab. 


26858 (DOE/PC/70796—7) Solvent swelling of coal and 
coal macerals. Bodily, D.M.; Wann, J.P.; Kopp, V. (Utah 
Univ., Salt Lake City (USA). Dept. of Fuels Engineering). 
1986. Contract FG22-84PC70796. Sp. (CONF-860911—6). 
NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86009289. 

From 192. American Chemical Society national meeting; 
Anaheim, CA, USA (7 Sep 1986). 

The swelling of bituminous coals as a function of solubility 
parameter of the solvent shows two maxima. One is attributed to 
the solvation of the macromolecular network by a solvent with sol- 
ubility parameter similar to the coal, increasing the hydrodynamic 
volume of the network. The other maxima is attributed to the 
breaking of hydrogen bonds that serve as crosslinks by polar sol- 
vents. The coal appears to be held in a constrained state by the 
polar crosslinks. Solvents are more effective in breaking these re- 
strains than temperature. Porosity can be increased by swelling 
coals and removing the solvent at low temperatures. The coal net- 
work has considerable flexibility below 100°C, as evidenced by the 
relaxation of the induced porosity upon thermal treatment. Inertin- 
ite macerals and anthracites show little swelling. Vitrinites show 
high swelling and exinites show enhanced solubility. 7 refs., 2 figs. 


26859 (DOE/PC/70809—T9) Microbial screening test 
for lignite degradation. Quarterly progress report No. 4, Jan- 
uary-March 1986. Yen, T.F. (University of Southern Cali- 


fornia, Los Angeles (USA)). [1986]. Contract FG22- 
84PC70809. 31p. NTIS, PC A03/MF AOl1; 1; GPO Dep. 
File Number DE86008358. 

Biodegradation of organic substances derived from the oxi- 
dation of lignite was conducted in a soil column. The degradation 
rate was determined. Biodegradation of nitrogen enriched lignite 
was investigated primarily. Based on the comparison to the degra- 
dation of raw lignite under same conditions, nitrogen enriched lig- 
nite is superior to raw lignite in terms of the degradation by soil 
bacteria and fungus (L-1) which has been acclimated in this labora- 
tory. In the oil-field soil bacteria screening test the key bacteria re- 
sponsible for degrading lignitic substrate were isolated. Five differ- 
ent lignitic substrates have been used in this study, only oxidized 
lignite can be utilized by bacteria. From the study of fungal growth 
versus pH ranges, the unidentified fungus L-1 and L-2 have grown 
in broad range of pH (3.0 to 10.0). From the lignite treated in liquid 
basal salts medium, the fungus L-2 showed positive bioliquefaction 
phenomena. 2 refs., 9 figs., 5 tabs. 


26860 (DOE/PC/80505—T2) Viscosity of synfuel com- 
pounds and mixtures. Second quarterly progress report, Janu- 
ary 1-March 31, 1986. Kestin, J. (Maryland Univ., College 
Park (USA)). 28 Apr 1986. Contract FG22-85PC80505. 3p. 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE86009768. 
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The oscillating-body viscometer tranferred from Brown Uni- 
versity is now fully operational at the University of Maryland. An 
improved analysis of the working equations of the oscillating body 
viscometer has been made leading to a better calibration and meas- 
urement procedure. Measurements of the viscosity of toluene are in 
progress. 


(DOE/PC/80519—2) Diffusion of gases in coals 
and chars. Technical pi report No. 2, December 15, 
1985-March 14, 1986. Smith, D.M. (New Mexico Univ., Al- 
buquerque (USA). Powders and Granular Materials Lab.). 
Apr 1986. Contract FG22-85PC80519. 10p. NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE86009288. 

Coal surface areas have been measured using nitrogen ad- 
sorption at 77 K for 8 coals. Coal samples are prepared by grinding 
such that the particles pass through a 270 mesh screen but are re- 
tained on a 325 mesh screen. The samples are dried at about 383 K 
for 3 hours in a drying oven. The true density of the samples is 
measured using helium displacement and the samples are subse- 
quently weighed into capillary adsorption cells for the Quantasorb 
surface area analyzer. Capillary cells are used to minimize thermal 
diffusion effects which are commonly encountered when measuring 
small surface area materials with nitrogen. Nigrogen uptake is 
measured at 5 different nitrogen/helium concentrations. The equili- 
bration time is on the order of 20 to 30 minutes. The surface area is 
calculated using the BET theory and assuming a nitrogen cross-sec- 
tional area of 0.162 nm?. Nitrogen surface areas for the eight coals 
completed to date are presented in Table 2. The surface areas are 
reported on a dry, mineral matter containing basis. Since the ash 
contents vary considerably from sample to sample (3.68 to 19.97%), 
the variation in mineral matter content may play a significant role 
in the surface area variation. This point will be explored after com- 
pletion of the CO, adsorption work. As expected, the surface areas 
are quite low (<10 m*/g). The one exception to this rule is PSOC- 
1354, the Illinois No. 6 coal, which has a Ne surface area of 40.47 
m?/g. 2 refs., 1 fig., 3 tabs. 


26862 (DOE/PC/80529—1) Effects of coal structure on 
pulverized coal combustion processes. Quarterly technical 
progress report No. 2, 1 January-31 March 1986. Wells, 
W.F.; Smoot, L.D. (Brigham Young Univ., Provo, UT 
(USA). Combustion Lab.). 15 Apr 1986. Contract FG22- 
85PC80529. 17p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86009290. 

The general objective of this study is to define and quantify 
the relationships between coal composition and structure and asso- 
ciated combustion and conversion behavior for three very different 
domestic coals of interest. To accomplish this objective, two tasks 
have been identified. The first is to characterize the virgin coal and 
the process chars. This will give the necessary information to deter- 
mine if the char preparation process yields or rates are dependent 
on coal physical and chemical characteristics. The characterization 
tests outlined will give a detailed knowledge of the coals and chars. 
The second task is to measure high temperature reaction rates of 
the virgin coals and their derived chars, and to interpret results in 
light of Task 1. This report summarizes technical progress made 
during the second reporting period. Coal samples for the study 
have been pulverized. The bulk density, apparent density and coal 
composition from elemental analyses have been measured for the 
virgin coals and the -200 +230 and -325 +400 mesh fractions. A 
suitable method for measuring the proximate analysis of highly 
sparking coals has been determined and the first results from these 
tests are given. Some of the components for the drop-tube furnace 
have been obtained. Plans are also presented for the following quar- 
terly period. 21 refs., 3 figs., 4 tabs. 


26863 (DOE/PC/80542—T2) Methods for coal charac- 
terization. Quarterly report No. 2, December 1, 1985-Febru- 
ary 28, 1986. Sadek, F.S. (Winston-Salem State Univ., NC 
(USA). Dept. of Natural Science). 1986. Contract FG22- 
85PC80542. 5p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86008609. 
The objective is to investigate the deterioration of coal sur- 
faces with time as a function of luminescence change and proxi- 
mate/ultimate analysis. Prior work showed a possible high inverse 
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correlation between luminescence decay at selected wavelengths 
and percent fixed carbon. Calibration of the MPF-66 fluorometer 
was made using finely ground powders of naphthalene and anthra- 
cene (as representative of PAH's found in coal) in solid KBr 
matrix. Naphthalene gave unsatisfactory results, those from anthra- 
cene appear to be acceptable. Beer’s Law obedience was found at 
or below about 5% (wt) anthracene. The KBr plates were then 
used to acquire IR spectra. Solid state energy transfer was exam- 
ined by measuring emission from both front and back faces of the 
KBr plates. Difference spectra were calculated and used to infer 
energy transfer mechanisms. IR peak height ratios were examined 
for both naphthalene and anthracene calibration samples: neither 
KBr plates nor DRIFT given internally consistent values; i.e., nor- 
malized spectra show variation versus sample concentration. Varia- 
tion of peak height ratio in KBr plate samples nullifies this method 
for quantitation. DRIFT spectra also show the expected sensitivity 
to particle size and saturation effects. Optimization of sample prepa- 
ration technique should eventually lead to a reliable quantitation by 
IR. The use of front face/back face difference emission spectra 
allows investigation of energy transfer mechanisms for luminescent 
solids in inert hosts. This system models that found in coal (lumi- 
nescent “volatiles” in inert "fixed carbon” environment). 


26864 The adsorption and catalyzed reactions of CO and 
CO, on graphite surfaces. Tysoe, W. T.; Carrazza, J.; Somor- 
jai, G.A. (Materials and Molecular Research Division, Law- 
rence Berkeley Laboratory; Department of Chemistry, Uni- 
versity of California, Berkeley, CA). Preprints of Papers, 
American Chemical Society, Division of Fuel Chemistry; 29: 
No. 2, 190-194(Apr 1984). 

The interaction of clean graphite surfaces with CO and COz 
is amenable to investigation using conventional surface science 
techniques such as AES, TPD and XPS. Preliminary studies indi- 
cate that carboxyl and carbonyl species may be identified and 
appear to arise from exposure to either CO or COz. COz produc- 
tion at similar temperatures in both high pressure reactions and in 
TPD suggests that carboxyl decomposition may be the rate limiting 
step to CO, formation. Analogously, carbonyl decomposition ap- 
pears to be rate limiting for the formation of CO. 


26865 Electron spin resonance of isolated coal macerals: 
preliminary survey. Silbernagel, B.G.; Gebhard, L.A.; Dyr- 
kacz, G.R.; Bloomquist, C.A.A. (Exxon Research and Engi- 
neering Co., Linden, NJ). ACS Symposium Series; No. 252, 
121-135(1984). 

Electron spin resonance determinations of g-values, 
linewidths, radical densities and saturation properties have been 
performed on carbon radicals in samples of coal macerals isolated 
by density gradient centrifugation techniques. These data are com- 
pared with elemental analyses and density measurements. Each ma- 
ceral type exhibits a different ESR signature which can be under- 
stood in terms of the nature of the starting organic and the extent 
of coalification. 13 references, 9 figures, 1 table. 
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REFER ALSO TO CITATION(S) 26827, 26828, 27260, 27265, 27266, 27268, 
27270, 27272, 27273, 27274, 27276, 27287, 28262, 28278 


26866 (DOE/PC/80515—T1) Surface science model 
studies for flue gas cleanup process in CuO and Fe,O;. Tech- 
nical progress report, December 1985-February 1986. Grunze, 
M. (Maine Univ., Orono (USA). Dept. of Physics). 1986. 
Contract FG22-85PC80515. 3p. NTIS, PC A02/MF AO1; 
GPO Dep. File Number DE86009759. 

During the reporting period the High Pressure XPS system 
was further characterized and the optimum measuring condition 
under pressures at p ~ 1 mbar were determined. Studies on the 
interaction of SOz and O:2 with a Cu(111) surface were performed 
and the stability range with respect to temperature and coverage of 
CuSO, surface species was determined. It was found, that CuSO, 
surface species are only at T < 400°C, and that they always coex- 
ist with Cu/sub x/S and Cu/sub x/O. Slow decomposition was ob- 
served to start at T > 200°C. Exposure of SO, to a clean or oxi- 
dized Cu(111) surface at room temperature lead at SO. exposure 
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greater than 120 x 107° mbar-sec to the depletion of SO, surface 
species and the formation of coppersulfide. 


26867 (EPRI-CS—4360-Vol.1, pp 40.1-40.27) Applica- 
tion of DeNO/sub x/ technologies in the Federal Republic of 
Germany and Europe. Rentz, O.; Heer, W. (Univ. of Karls- 
ruhe, West Germany). Jan 1986. Research Reports Center, 
P.O. Box 50490, Palo Alto, CA 94303. File Number 
TI86920122. (CONF-850505—Vol.1). 

From Joint symposium on stationary combustion NO/sub x/ 
control; Boston, MA, USA (6 May 1985). 
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REFER ALSO TO CITATION(S) 26879, 26911, 26918, 27262, 27263, 27501, 
28318, 28361 


26868 (PB—86-130010/XAB) Electrostatic enhancement 
of fabric filtration of fly ash and spray-dryer by-product. 
Hovis, L.S.; Daniel, B.E.; Donovan, R.P. (Environmental 
Protection Agency, Research Triangle Park, NC (USA). 
Air and Energy Engineering Research Lab.). Nov 1985. 
27p. NTIS, PC A03/MF AO1. 

The paper describes small pilot-scale experiments, showing 
that the pressure-drop increase during the fabric filtration of redis- 
persed spray-dryer by-product (chiefly calcium salts and fly ash) is 
significantly reduced by electrostatic enhancement of the filtration. 
The pressure drop rise for a typical electrostatically augmented 
fabric filtration (ESFF) is only 25% or less of that of the rise for a 
conventional filtration cycle. The ESFF takes advantage of the 
electrical characteristics of the spray-dryer by-product, specifically 
the higher natural electrical charge, as compared to fly ash, and the 
relatively lower electrical resistivity of the spray dryer by-product 
at the high moisture and the low-temperature conditions of filtra- 
tion of spray dryer by-product. The low resistivity of the spray- 
dryer by-product and certain fly ashes allows application of high 
corona voltages in the new center-wire ESFF to produce an even 
slower pressure-drop increase over the filtration cycle. Center-wire 
ESFF proved to be operable under conditions of high gas veloci- 
ties and grain loadings that were beyond the range for successful 
conventional reverse-air fabric filtration. Results of tests on the 
center-wire ESFF are presented and compared with conventional 
fabric filtration. 


26869 Calibration of laboratory bioassays with results 
from microcosms and ponds. Giddings, J.M.; Franco, P.J. 
(Oak Ridge National Lab., TN). American Society for Testing 
and Materials, Special Technical Publication; 865: 104- 
119(1985). Contract AC05-840R21400. 

Effects of an organic contaminant (as synthetic coal-derived 
crude oil) were measured in outdoor ponds and indoor pond-de- 
rived microcosms and compared with results of laboratory bioas- 
says. Ponds and microcosms were treated with the oil continuously 
for eight weeks. Concentrations of phenolic compounds spanned 
the range of acute and chronic toxicity concentrations determined 
in single-species bioassays. Effects were similar in microcosms and 
ponds, implying that microcosms are suitable models for field stud- 
ies for some purposes. Significant changes in community metabo- 
lism and zooplankton populations occurred in microcosms and 
ponds exposed to less than 0.05 mg/L phenols, near the 28-day 
lowest observed effect concentration (LOEC) for Daphnia magna. 
Ponds and microcosms were seriously damaged at concentrations 
near acute bioassay mean lethal concentration (LCso) values. Indi- 
rect effects in the ecosystems occurred at all treatment levels, and 
included changes in water quality, replacement of sensitive taxa by 
more tolerant competitors, and changes in abundance of some spe- 
cies because of increases or decreases in their predators or grazers. 
The safe exposure level determined from the ecosystem experiments 
was accurately predicted by an application factor of 0.03 in con- 
junction with the most sensitive acute bioassay result (the D. magna 
48-h LCso). Less conservative extrapolation methods overestimated 
the safe concentration of this material in these ecosystems. 32 refer- 
ences, 3 figures, 5 tables. 
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26870 Factors influencing survival of vesicular-arbuscular 
mycorrhiza propagules during topsoil storage. Miller, R.M.; 
Carnes, B.A.; Moorman, T.B. (Argonne National Lab., IL). 
Journal of Applied Ecology; 22: 259-266(1985). Contract W- 
31-109-ENG-38. 

The survival dynamics of vesicular-arbuscular mycorrhizal 
fungi were determined, (using a bioassay procedure) for soils stored 
from 0.5 to 6.0 years in topsoil stockpiles associated with a coal sur- 
face-mine in the western United States. Propagule mortality could 
best be related to in situ soil moisture potential using a piecewise 
regression model (R? = 0.57; P S 0.001) with the breaking point 
occurring at -2 MPa. The addition of length of storage time was 
found to contribute significantly to the accuracy of the model (R? 
= 0.70; P = 0.001). In addition, the piece-wise nature of the data 
suggested two separate populations of VAM fungi - those propa- 
gules found in soils with moisture potentials less than -2 MPa and 
those occurring in soils with moisture potentials greater than -2 
MPa. Soil moisture and length of storage time had differing effects 
on each of these populations. When water potential was less than -2 
MPa, moisture was an important predictor of inoculum (P < 
0.001), while length of storage had little predictive capability (P = 
0.17). However, when water potentials were greater than -2 MPa, 
the predictive importance of soil moisture (P = 0.86) and length of 
storage (P = 0.04) were reversed. The significance of these find- 
ings to topsoil replacement and subsequent plant community devel- 
opment are discussed. 28 references, 2 figures, 2 tables. 


26871 Transport model for water-soluble constituents of 
synthetic oil spills in rivers. Herbes, S.E.; Yeh, G.T. (Oak 
Ridge National Lab., TN). Environmental Toxicology and 
Chemistry; 4: 241-254(1985). Contract W-7405-ENG-26. 

From 3. annual meeting of the Society of Environmental 
Toxicology and Chemistry; Arlington, VA, USA (14-17 Nov 1982). 

A numerical model was developed to predict dissolved aque- 
ous concentrations of phenolic contaminants resulting from acciden- 
tal spillage of a synthetic oil into a river. The model (termed SOP- 
TRAN, for synthetic oil pollutant transport) simultaneously solves 
algorithms for processes of oil slick spreading, oil evaporation, 
phenolics dissolution, advection and dispersion using an implicit in- 
tegrated compartment method. To test SOPTRAN, predictions 
were compared with measurements of phenolics dissolution into un- 
derlying water following application of a coal-liquefaction product 
to two 3.75 x 3.75 x 1 m ponds. The mean of measured concentra- 
tions during phenolics dissolution was 84% (coefficient of variation 
= 43%) of predicted values. With minimal calibration, SOPTRAN 
adequately described differential rates of dissolution of phenol and 
C,- to C,y-alkylphenol isomer groups. The model was used to simu- 
late a hypothetical 300-m* (80,000-gal) accidental release of a coal 
liquid from a barge into a large navigable river under both instanta- 
neous and noninstantaneous (i.e., leakage) spill scenarios. 36 refer- 
ences, 8 figures, 2 tables. 


26872 Aquatic fate of synfuel residuals: bioaccumulation 
of aniline and phenol by the freshwater phytoplankter Scen- 
edesmus quadricauda. Hardy, J.T.; Dauble, D.D.; Felice, 
L.J. (Battelle, Marine Research Lab., Sequim, WA). Envi- 
ronmental Toxicology and Chemistry; 4: 29-35(1985). Con- 
tract AC06-76RL01830. 

Coal liquefaction compounds could, through accidental re- 
lease, enter aquatic environments. Experiments were conducted to 
determine the kinetics, degree of bioconcentration and stability of 
two of these compounds at the first level of aquatic food web. The 
authors exposed the freshwater phytoplankter Scenedesmus quadri- 
cauda to sublethal concentrations of '*C-labeled phenol and aniline. 
Both accumulation and elimination occurred within a few hours 
and followed hyperbolic kinetics. Results indicate that substantial 
quantities of accumulated compounds remain as the parent com- 
pound (22% for phenol and 52% for aniline) for up to 24 h and 
could be available to animals higher in the food web. Bioconcentra- 
tion factors were 3.5 for phenol and 91 for aniline. 24 references, 2 
figures, 1 table. 
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REFER ALSO TO CITATION(S) 26915 


26873 (BMR—268) Australian geoscience 1984, Roberts, 
J. (ed.). (Australian Government Publishing Service, Can- 
berra). 1985. 50p. Australian Government Publishing Serv- 
ice, Canberra. 

This is the annual report of the Australian Geoscience Coun- 
cil. The status of the geosciences in Australia has been reviewed in 
three reports of the council and will form the basis for a quadrenni- 
al report to be produced by the Australian Academy of Science 
National Committee for Solid Earth Sciences. Statements on indi- 
vidual disciplines cover: research and exploration activities during 
1984; major achievements and problems; outline plans for further 
work. The status of the geological surveys (AMF, BMR and 
CSIRO) are also reviewed. 


26874 (BMR—269) Directory of Government geoscience 
databases in Australia 1984, Shelley, E.P. (Australian Gov- 
ernment Publishing Service, Canberra). 1985. 180p. Austra- 
lian Government Publishing Service, Canberra. 

BMR has produced this Directory to facilitate the coordina- 
tion of database activity in Australia as a means of disseminating 
information on the large amount of geoscience data created and/or 
held by government organisations in Australia. The Directory sum- 
marises information on 253 geoscience databases held by 37 govern- 
ment organisations. 


26875 Reactivity and characterization of coal macerals. 
Winans, R.E.; Hayatsu, R.; Scott, R.G.; McBeth, R.L. (Ar- 
gonne National Lab., IL). ACS Symposium Series; No. 252, 
137-155(1984). Contract W-31-109-ENG-38. 

In a study of the organic structures in coals and their reac- 
tivity in chemical and thermal processes, it is desirable to reduce 
the complexity of the material by some sort of physical separation. 
One such approach is the separation of the coals into their maceral 
groups, which are the microscopically identifiable organic portions 
of coal which may have different origins, chemical and physical 
features, and reactivity. Two bituminous coals have been separated 
into their three main maceral groups: exinite, vitrinite, and inertin- 
ite, using a modified float-sink technique which uses analytical den- 
sity gradient centrifugation (DGC) to determine the appropriate 
density ranges. The DGC technique, which also exploits the differ- 
ences in densities, has just recently been reported. Also, several ma- 
ceral samples were prepared by hand picking, including several vi- 
trinities, a fusinite, and a resinite. An alginite sample was obtained 
from the DGC separation. The maceral purity of these samples was 
determined from petrographic examination. The techniques used for 
characterization and for studying reactivity have been developed 
using whole coals. 29 references, 8 figures, 5 tables. 
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26876 (CONF-8506243—1) Winning in great depths in 
Ruhr coal mines. Rauhut, F.J. (Bergbau A.G. Niederrhein, 
Duisburg (Germany, F.R.)). 3 Jun 1985. 36p. (In German). 
NTIS (US Sales Only), PC A03/MF AOl. File Number 
DE86750909. 

From Mining colloquium; Berlin, F.R. Germany (3 Jun 
1985). 

: If coal mining in the Ruhr is to survive, mines must be de- 
veloped down to a depth of 1600 m. This involves measures to con- 
trol the effects of rock pressure. The author discusses measures of 
rock pressure control in rise drifts, faces, roadways, and long-lived 
workings. Problems of ventilation and air conditioning are dis- 
cussed with a view to heat sources, mine ventilation, cold produc- 
tion and air cooling. Mention is made of rock burst and gas out- 
burst hazards, the layout of deep mines, environmental protection 
by staring, and new methods of operations control. (HLN). 
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26877 (DOE/IR/10302—T1) Test, evaluate and assess 
the Bagby stopping. Final report. Tien, J. (Peabody Coal 
Co., Henderson, KY (USA)). 8 Jun 1981. Contract FGO1- 
791R10302. 7p. NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE86009334. 

The Bagby stoppings test at Eagle No. 2 Mine so far is 
showing promising results. The recent change in the ventilation 
system at Eagle No. 2 makes it difficult to establish any meaningful 
figure for energy savings. Theoretically, the fan has to supply more 
air to compensate for any air leakage through stoppings. Bagby 
stoppings, however, can reduce air leakage under converging con- 
ditions (such as the case at Eagle No. 2), therefore, saving energy. 
In comparison with more commonly used concrete block stoppings, 
they are cheaper (the major savings are labor costs; overall, Bagby 
stoppings are approximately 13% lower in total costs), easier to 
transport, performing much better under converging roof condi- 
tions, and maintenance is minimum. However, due to limited obser- 
vation time since the installation, several time related characteristics 
are yet to be evaluated, such as material deterioration. 


26878 (DOE/METC—86/4055) Coalbed methane model- 
ing analysis. Covatch, G.L.; Layne, A.W.; Salamy, S.P. 
(USDOE Morgantown Energy Technology Center, WV). 
Dec 1985. 78p. NTIS, PC A05/MF A01; GPO Dep. File 
Number DE86001043. 

Systems analyses or the Department of Energy's (DOE) 
Coalbed Methane Project (CMP) were performed at the Morgan- 
town Energy Technology Center (METC). In the analyses, both 
reservoir and stimulation models were evaluated using data from 
US Steel’s Oak Grove Coal Degasification Field. In the first part of 
the study two reservoir models designed for predicting methane 
and water production from coalbeds, WELL2D and ARRAY, 
were evaluated. WELL2D is a two-dimensional, single-well, radial 
flow model; ARRAY is a two-dimensional, multiwell production 
model. In the evaluation, the models were used to history match 
the actual production of the individual wells. The resultant infor- 
mation was then factored into a full-field simulation of the Oak 
Grove Field. This report summarizes the technical approaches used 
in the two models, their installation onto the DOE/METC comput- 
er system, and gives the results from their evaluation. In the second 
part of the study, three stimulation models were evaluated to deter- 
mine their applicability to the CMP. The stimulation models, OSU- 
FRAC (generalized hydraulic fracture), ORUFRAC1 (stress con- 
trast hydraulic fracture model), and TUFRAC (hydraulic fracture 
proppant placement model), were designed for hydraulic fracturing 
of homogeneous reservoirs. A summary of the technical approach 
used in each model and the results of the analyses are presented. 11 
refs., 27 figs., 12 tabs. 


26879 (GAO/RCED—86-38) Surface mining. Interior 
Department oversight of state permitting and bonding activi- 
ties. (General Accounting Office, Washington, DC (USA). 
Resources, Community and Economic Development Div.). 
Dec 1985. 46p. General Accounting Office, P.O. Box 6015, 
Gaithersburg, MD 20877. File Number T186901209. 

Report to the Chairman, Subcommittee on Environment, 
Energy, and Natural Resources, Committee on Government Oper- 
ations, House of Representatives. 

To mine coal, operators must submit a permit application to 
the state regulatory authority for review and approval. The applica- 
tion must demonstrate that mining operations will meet all pre- 
scribed environmental standards and be accompanied by a mining 
and reclamation plan. The plan must describe the present uses of 
the land, steps to be taken to prevent environmental damage, and a 
description of reclamation activities. If the state approves the 
permit, the applicant must then file a performance bond with the 
state to ensure that funds will be available to meet reclamation re- 
quirements. State program oversight is a cooperative effort between 
OSM’s Eastern and Western Technical Centers and its 13 field of- 
fices. OSM guidance describes the organizational responsibilities for 
the oversight reviews and what is to be reviewed. The technical 
centers review state permitting and bonding activities and report 
their results to the field offices. GAO reviewed the procedures used 
by OSM in performing its permitting and bonding oversight re- 
views of eight state regulatory programs. GAO found that OSM 
oversight guidance generally outlines the permitting review process 
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and what is to be reviewed, but until recently it did not include 
detailed procedures on how the reviews should be conducted. This 
has led to technical center review findings often being dropped 
when challenged by state regulatory officials and OSM’s field office 
officials. Consequently, it is questionable whether the results of the 
permitting oversight reviews were giving OSM adequate assurance 
that state programs were in compliance with the act. OSM recog- 
nized the need to improve its oversight reviews. During GAO's 
review OSM drafted new oversight guidelines and detailed proce- 
dures. These guidelines and procedures address most of the prob- 
lems GAO identified. 


26880 Production functions and tract rents in Western 
U.S. surface coal mining. Jones, D.W.; Hillsman, E.L.; Lee, 
R.; Foust, C.B. (Oak Ridge National Lab., TN (USA)). Re- 
sources and Energy; 8: No. 1, 35-61(Mar 1986). Contract 
AC05-84OR2 1400. 

This study introduces the coal tract as an input to a mining 
production function and reports empirical estimates of surface coal 
mining technology in the Powder River Basin and Green River/ 
Hams Fork region. Cobb-Douglas and constant elasticity of substi- 
tution production functions were estimated for twenty mines using 
data on capital, labor, and energy inputs from 1982 operations, and 
data describing tract geological characteristics. Several prominent 
results appear. The mines exhibit constant returns to scale, and the 
analysis could not detect any effects of depletion on mining costs 
across mines at different stages of exploitation. The Cobb-Douglas 
specification appears to be satisfactory. Using data on flows of cap- 
ital services rather than simply on capital stocks, surface coal 
mining in these two regions appears much less capital-intensive 
than the nationwide estimate for surface coal mining previously of- 
fered. Of the geological characteristics considered in the analysis, 
only remaining reserves appear appropriately viewed as an input to 
mining. The stripping ratio has a very pronounced, negative effect 
on production, but it affects the productivity of all inputs rather 
than having its effects restricted to operating as a tract characteris- 
tic. The methodology permits direct assessment of tract, or royalty, 
rent, which is almost exactly 12.5% of the value of output. Keeping 
in mind the limitations of the data base and the statistical nature of 
the estimate of 12.5%, it is suggested that the current federal royal- 
ty rate of 12.5% probably extracts a share of sales revenue very 
close to the government's ‘proper’ share as owner of the tract. Sen- 
sitivity analysis of tract rents for representative mines, using prices, 
geological characteristics and estimated coefficients from the pro- 
duction function, indicates particular sensitivity to the stripping 
ratio, much more than to reserve base size. 22 refs. (A.V.) 


26881 A status report on the conceptual design of a semi- 
autonomous mining system. Gangal, M.D.; Isenberg, L.; 
Dutzi, E.J. pp 185-186 of The second US water jet symposi- 
um. Summers, D.A.; Haston, F.F. Rolla, MO; University of 
Missouri (1983). (CONF-830524—). Contract AIO1- 
76ET 12548. 

From 2. water jet symposium; Rolla, MO, USA (24 May 
1983). 

The concept of a semiautonomous mining system (SAMS), 
developed by a design team at JPL, holds the promise of increasing 
the productivity of underground coal mining by 400% while reduc- 
ing serious injuries by at least 50%. The concept envisions the use 
of multiple, semiautonomous, room and pillar mining units working 
in each section, operated by a crew of the same size as contempo- 
rary systems. The excavator module in the system is based upon os- 
cillating water-jets technology developed by D. Summers, Universi- 
ty of Missouri-Rolla, and others. The jets are embedded into two 
U-shaped wedges at the end of a convergent structure, which is 
mounted on advancing chocks. Coal is broken by the combined 
action of the jet kerfing and wedging action of the excavator. It is 
then sized and conveyed by a central auger into a mixing chamber, 
where it is mixed with water to form a slurry. The slurry is trans- 
ported via an extensible armored hose carrier to the main slurry 
pump, and injected into hard slurry lines for hoisting to the surface. 
This document presents the rationale and the tradeoffs behind the 
concept development and then describes the key elements in detail. 
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26882 Water jet assisted mining tools: What assist- 
ance and what type mining machine?. Ford, L.M. (Geotech- 
nical Engineering Division, Sandia National Laboratories, 
Albuquerque, NM 87185). pp 317-324 of The second US 
water jet symposium. Summers, D.A.; Haston, F.F. Rolla, 
MO; University of Missouri (1983). (CONF-830524—). 

From 2. water jet symposium; Rolla, MO, USA (24 May 
1983). 

, Water jet assisted mining tools have been discussed in the lit- 
erature for many years, but virtually no discussion exists of the spe- 
cific modes of assistance and the benefits to be derived from each. 
This paper will identify two modes of assistance and show the ef- 
fects that each has on the specific energy related to rock cutting. 
The cutting mechanism of a mining tool without water jet assist- 
ance will be examined briefly and its effect on tool spacing on a 
mining machine developed. Next the effects of kerfing (cutting thin 
slots) on specific energy will be examined and a technique for the 
optimization of kerf spacing and kerf depth as a function of depth- 
of-tool-cut will be presented. A discussion of the stable crack exten- 
sion mode will be presented and its effectiveness shown. Finally the 
requirements for a mining machine which could take maximum ad- 
vantage of these assistance modes will be presented. 


0130 Transport And Handling 


REFER ALSO TO CITATION(S) 26819, 26856 


26883 (ACIRL-PR—85-4) Pilot plant investigations into 
the beneficiation of fine coal using dense medium cyclone 
processing. Field, M.J. (Australian Coal Industry Research 
Labs. Ltd., North Ryde). 1985. 105p. Australian Coal Indus- 
try Research Laboratories Ltd., North Ryde. 

Significant economic gains can be made by improving the 
overall efficiency of coal preparation processes. Froth flotation, 
water washing cyclones and spiral processes are doing much to re- 
claim useful fine coal, but the dense medium cyclone process may 
fulfill a special role in this area. As part of an Australian Coal As- 
sociation (ACA) research project, Australian Coal Industry Re- 
search Laboratories Ltd. (ACIRL), has constructed and operated a 
fine coal dense medium cyclone pilot plant. Several runs were per- 
formed using two different fine coal feeds under varying condi- 
tions. Detailed sampling, analysis and performance calculations 
were carried out as an aid to understanding the process. The dense 
medium cyclone plant detailed in this report is available to the coal 
industry to explore this alternative for fine coal beneficiation. Major 
attractions of the process relate to the preparation of low ash fine 
coal with full process control. 


26884 (BMFT-FB-T—85-108) Agglomeration of fine coal 
for the fixed bed gasification. Final report. Pt. 1. Preparation 
and agglomeration of hard coal. Schad, M.; Sauter, D.; 
Zentner, U.; Birke, G. (Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany, F.R.)). Oct 1985. 187p. 
(In German). NTIS (US Sales Only), PC A09/MF AO1. 
File Number DE86750892. 

In the dry bottom - as well as in the slagging-gasifier-unlim- 
ited percentages of hard coal fines (<6 mm) are gasifyable without 
any reduction of the gasifier performance from now on. This has 
been demonstrated with technical tests in the Ruhr-100 and the 
slagger. A systematic development of agglomerates - pellets, bri- 
quettes and extrusions - proceeded the technical tests. The devel- 
oped recipes are applicable universally for hard coal fines from an- 
thracite through subbituminous coals. The least expensive agglom- 
erates are green pellets with bentonite as binder. The agglomeration 
of fine coal is economic in Europe at a 10% lower price for fine 
coal in comparison with coarse coal. (orig.). Pt. 2 published as 
BMFT-FB-T--85-109. With 85 refs., 57 tabs., 26 figs. 


26885 (DOE/PC/63048—1) LICADO process for super- 
clean coal. Phase I. Final report, October 1983-July 1985. 
Morsi, B.I.; Klinzing, G.E.; Chiang, S.H.; Chi, S.M.; He, 
D.; Araujo, G.; Chen, S. (Pittsburgh Univ., PA (USA). 
Dept. of Chemical and Petroleum Engineering). Jul 1985. 
Contract AC22-83PC63048. 73p. NTIS, PC A04/MF AO1; 
1; GPO Dep. File Number DE86008523. 
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A research program exploring the use of liquid CO2 as a 
non-aqueous medium for cleaning ultrafine coal has been devel- 
oped. The study of this new method, called LICADO process, was 
initiated in October 1983. The overall objectives of this project are 
the determination of the principles that govern the LICADO proc- 
ess, the development of equipment and operation conditions for 
cleaning fine coal and the evaluation of the process as an alterna- 
tive to traditional fine coal benefication techniques. In the past 20 
months, a 2-inch high pressure unit and a 4-inch Research Develop- 
ment Unit (RDU) have been developed to study the LICADO 
process. Batch and semi-continuous experiments using fine coal 
have been carried out. A CO: adsorption cell has also been built. 
The experimental results suggest that the LICADO process is a 
promising new method for producing super clean coal. This report 
on the LICADO process is divided into four parts: summary and 
deliverables; Phase II work forecast; Detailed Description of Tech- 
nical Progress; and Appendices. 17 refs., 22 figs., 14 tabs. 


26886 (DOE/PC/70057—T6) Dilute, dense-phase and 
maximum solid-gas transport. Sixth quarterly report. Gide- 
spow, D. (Illinois Inst. of Tech., Chicago (USA)). Feb 1986. 
Contract FG22-84PC70057. 20p. NTIS, PC A02/MF AO0Ol1; 
1; GPO Dep. File Number DE86007952. 

The objective of this investigation is to develop an experi- 
mentally verified theory of gas-solid transport that will permit 
scale-up and design of many coal feeding and transport systems. 
This report presents our data for pressure drop and hold-up of glass 
beads transported in the vertical pneumatic apparatus described in 
the Proceedings of the Advanced Research And Development 
Direct Utilization Contractors Review Meeting, August 1985. Six 
runs were made with 520 ym glass beads and one run with 86 ym 
beads. From the data in the developed region we computed solids 
friction coefficients and drag coefficients. The solids friction coeffi- 
cients compare reasonably well with those reported by Konno and 
Saito (J. Chem. Eng. of Japan, P211-217, 1969). Unfortunately the 
drag coefficients do not agree with the single sphere drag coeffi- 
cients usually used. We explain this discrepancy similarly to Klinz- 
ing by means of electrostatics. Using the drag coefficients for the 
sphere and the additional electric force, we can reasonably well fit 
all of our data using one dimensional models. Two dimensional en- 
trance effects appear to be present, however, and are being ana- 
lyzed using our computer models. In this quarter we were also able 
to measure radial concentration profiles in our set-up. The concen- 
tration of solids next to the pipe wall is higher than in the center. 
This behavior needs to be explained using our hydrodynamic 
model. 13 figs., 3 tabs. 


26887 (DOE/PC/70776—T6) Characterization of coal 
surfaces. Technical progress report, 21 November 1985-20 
February 1986. Fuerstenau, D.W. (California Univ., Berke- 
ley (USA). Coll. of Engineering). Mar 1986. Contract 
FG22-84PC70776. 18p. NTIS, PC A02/MF AOl1; 1; GPO 
Dep. File Number DE86007959. 

The broad objectives of this investigation are aimed at delin- 
eating how surface and interfacial properties of coal influence its 
beneficiation and utilization. The last quarterly report detailed the 
application of the film flotation technique developed in our labora- 
tories for assessing the wettability behavior of coal. From experi- 
mental results using this technique, average wetting surface tensions 
were determined for untreated coals of various ranks and for coals 
that had been subjected to different degrees of oxidation. During 
this quarter the efficacy of the film flotation technique itself was 
further studied by conducting flotation experiments with particles 
having homogeneous hydrophobic surfaces. The critical wetting 
surface tensions of these hydrophobic materials, obtained from con- 
tact angle measurements, are compared with those values obtained 
from the partition curves. To further delineate the sensitivity of the 
film flotation technique, partition curves of the concentrate and tail- 
ings obtained from Hallimond tube flotation tests were generated 
through film flotation tests. Proximate analysis on the lyophobic 
and lyophilic fractions from both the flotation tests was also ob- 
tained, but the results are inconclusive since flotation is a surface 
phenomenon and not dependent on bulk behavior. A theoretical 
analysis of the film flotation process has been undertaken in terms 
of an energy balance model. The results of this analysis indicate 
that the interfacial energy is indeed the main component of the 
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total energy change involved in the transfer of a particle from the 
vapor to the liquid phase during film flotation. 3 refs., 9 figs., 3 
tabs. 


26888 (DOE/PC/70805—6) Fundamental studies of bulk 
flow of fine coal. Quarterly report, October 1-December 31, 
1985. Hogg, R.; Luckie, P.T. (Pennsylvania State Univ., 
University Park (USA). Coll. of Earth and Mineral Sci- 
ences). Apr 1986. Contract FG22-84PC70805. 18p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86008962. 

Research during this period has been concentrated in the 
areas of evaluation of test procedures and the analysis of powder 
flow in real systems. A comparative study of the use of the Jenike 
(translational) and Peschl (rotational) shear cells for the measure- 
ment of powder flow properties is in progress. The results to date 
indicate that both systems given reproducible, self-consistent data 
but that there can be significant differences between the two kinds 
of measurements. Semi-quantitative explanations, based on equip- 
ment limitations, etc., have been suggested to account for the dis- 
crepancies. Because of the importance of these measurements in the 
design of bulk materials handling and storage equipment, we be- 
lieve that resolution of these apparent anomalies should be a critical 
aspect of our research effort. The application of powder flow crite- 
ria to real systems depends on the analysis of stresses in converging 
channels. We are using a modified stress analysis which can allow 
for additional variations in material properties with consolidation in 
an attempt to assess the value of the standard flowability criteria in 
such systems. 14 refs., 2 figs. 


26889 (DOE/PC/72008—T5) Development of a micro- 
wave coal cleaning process. Technical progress report, Decem- 
ber 1985-February 1986. (TRW Space and Technology 
Group, Redondo Beach, CA (USA). Energy Div.). Mar 
1986. Contract AC22-84PC72008. 108p. NTIS, PC A06/MF 
A01; 1; GPO Dep. File Number DE86009270. 

The objective of the program is to conduct bench scale stud- 
ies to evaluate a process using microwave irradiation of caustic 
treated coal to remove sulfur and ash from the coal. The program 
is organized into three tasks: equipment design and installation, 
shakedown testing, and process testing. This report presents the re- 
sults from the completion of Task 2, shakedown testing, including 
applied and reflected microwave power calibrations, batch shake- 
down testing of Kentucky and Pittsburgh coals in both laboratory 
and bench scale microwave units with shine-on versus overmoded 
reactor configurations, molten versus dry feed, the presence of insu- 
lation, and second pass operations. Also, the data in the GE draft 
final report was reviewed in light of TRW’s current knowledge of 
the process mechanism, and a computerized thermal model of the 
TRW reactor was developed. 31 figs., 9 tabs. 


26890 (NERDDP-EG—84-345) Shipping and handling of 
slurry pipelined coal - alone and in blends. Mainwaring, 


D.E.; Rigby, G.R. (Department of Resources and Energy, 
Canberra (Australia)). Oct 1984. 468p. Department of Re- 
sources and Energy, GPO Box 858, Canberra, ACT 2601. 

This project which has involved laboratory, pilot plant and 
ship trials spanning an 18 month period, has the prime objective of 
establishing the parameters necessary for slurry pipelined coal to 
have a beneficial commercial impact on export coal operations. As 
such the research demonstration and background studies have 
spanned a wide range of operational issues. The work is reported in 
three volumes, each divided into sections covering particular as- 
pects of slurry technology. 


26891 (NP—6750906) Effect of surfactants dissolved in 
washing water on flotation and flocculation. Hey, W. (Berg- 
bau-Forschung G.m.b.H. Forschungsinstitut des Steinkoh- 
lenbergbauvereins, Essen (Germany, F.R.). Abt. Aufberei- 
tung). [1986]. 11p. (In German). NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE86750906. 

The selective separation of coal and rock in hard coal flota- 
tion depends chiefly on the specific effect of a means of flotation on 
the wetting properties of the solid particles and therefore on the 
boundary surface effects between the solid surface and the liquid 
surface. When using reagents as aids in filtering and sedimentation, 
this statement is also valid for filtration and flocculation. The im- 
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portant parameters for the wetting and adsorption process were 
quantified by model investigations in the laboratory, in which sev- 
eral substances of different chemical composition were used. The 
determination of the physical/chemical properties of the solid/ 
liquid boundary was most important here. The importance of indi- 
vidual measurements was estimated by correlation of the results of 
the investigation. Model surfactants and technical means of flota- 
tion were available for the examination of the active capillary prop- 
erties of flotation additives and the flotation behaviour of the prepa- 
ration material. A non-ionogenic tenside and various means of floc- 
culation were included in the experiments. (orig.). 
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26892 (BLG—576) Operational characteristics of a fluid- 
ized-bed combustor for all solid fuels. Decamps, F.F.E.; 
Goossens, W.R.A. (Centre d'Etude de 1l’Energie Nucleaire, 
Mol (Belgium). Studiecentrum voor Kernenergie). Feb 
1985. 53p. (in Dutch). NTIS (US Sales Only), PC A04/MF 
A01. File Number DE86901239. 

The practical operation characteristics of a fluidized-bed 
combustor are described according to a critical analysis and inter- 
pretation of literature data. Particularly, a survey is given of foreign 
pilot campaigns. The fluidized bed boiler appears to have a relative- 
ly high thermal capacity for a broad spectrum of solid fuel, while 
the emission of NO/sub x/ and SO: can be restricted to values ap- 
preciably lower than the emission standards proposed for ecological 
reasons. 13 figs., 6 tabs. 


26893 (CONF-860399—1) Char combustion kinetics for 
Kentucky No. 9 coal. Daw, C.S. (Oak Ridge National Lab., 
TN (USA)). 1986. Contract AC05-840R21400. 21p. NTIS, 
PC A02/MF AO1; GPO Dep. File Number DE86008892. 

From International seminar on frontier areas in applied 
chemical and engineering sciences; Jorhat, India (31 Mar 1986). 

Global burning rates were measured for char produced 
during laboratory combustion of Kentucky No. 9 coal and for Ken- 
tucky No. 9 char elutriated from the Tennessee Valley Authority 
20 MW(e) Atmospheric Fluidized Bed Combustion Pilot Plant. 
Low-temperature burning rates were measured with a thermogravi- 
metric analyzer. These data are combined with previous thermogra- 
vimetric data and data from a fixed-sample, tubular-flow reactor to 
yield a description of Kentucky No. 9 char combustion between 
650 and 1100 K. High-temperature combustion rates were measured 
in an entrained-flow reactor. These data are used to describe Ken- 
tucky No. 9 char combustion between 1390 and 1600 K. Compari- 
sons of the low and high-temperature measurements indicate that 
the burning rate of Kentucky No. 9 char, exclusive of external 
mass-transfer effects, is best represented by two Arrhenius expres- 
sions, one applying at low temperature and the other applying at 
high temperature. The two rate expressions appear to represent lim- 
iting combustion modes, and they converge at about 1200 K, which 
is within the expected range for the freeboard temperature of at- 
mospheric fluidized bed combustors. The data also indicate that the 
char elutriating from the TVA Pilot Plant is less reactive at low 
temperature than the char produced during direct combustion of 
Kentucky No. 9 coal. At high temperature, the elutriate and direct- 
ly-made char appear to have essentially equal reactivity. 27 refs., 2 
figs., 1 tab. 


26894 (CONF-860399—2) Simulation and modeling of at- 
mospheric fluidized bed combustors for high sulfur coals. 
Krishnan, R.P.; Daw, C.S.; Byrd, J.; Zielke, R.; Wells, J.W. 
(Oak Ridge National Lab., TN (USA); Tennessee Valley 
Authority, Chattanooga (USA); National Inst. for Petrole- 
um and Energy Research, Bartlesville, OK (USA)). 1986. 
Contract AC05-840R21400. 66p. NTIS, PC A04/MF AOl1; 
1; GPO Dep. File Number DE86009159. 

From International seminar on frontier areas in applied 
chemical and engineering sciences; Jorhat, India (31 Mar 1986). 

The principal issues in modeling atmospheric fluidized bed 
combustors (AFBC) are described using the Oak Ridge National 
Laboratory (ORNL) - Tennessee Valley Authority (TVA) steady 
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state AFBC model as an example. Comparisons are made between 
model predictions of boiler performance with experimental data 
from the TVA 20 MW(e) AFBC pilot plant data. Recent FBC 
models are briefly reviewed and compared with the ORNL-TVA 
model. The paper also describes the ongoing effort at TVA on 
transient modeling of AFBC and presents some preliminary results 
from the TVA AFBC transient model. 


26895 (DOE/CE/40543—2) Generic studies of advanced 
fluid bed air heater technology. Topical report Number 2. 
Task 2. Circulating fluid bed systems. Garland, R.V.; Turek, 
D.G. (Westinghouse Electric Corp., Concordville, PA 
(USA). Combustion Turbine Systems Div.). Sep 1985. Con- 
tract AC02-82CE40543. 202p. NTIS, PC A10/MF A0Ol1; 1; 
GPO Dep. File Number DE86009112. 

This Report presents the design and performance informa- 
tion for a circulating fluid bed (CFB) cogeneration plant. The CFB 
system conceptualized in this work utilizes the sensible heat from 
the circulating solids to indirectly heat compressed air, which is ex- 
panded in a hot air expander. The plant produces 18,776 kW net 
power, 248,866 lb/hr of process steam, and 717,468 lb/hr of process 
air while conforming to all air pollution regulations. The hot gases 
from the CFB are cooled by raising process steam and preheating 
the fan-fed air for solids fluidization and combustion. The exhaust 
air from the expander is used as process air and to superheat steam 
in a heat recovery unit. The CFB system operates with fine parti- 
cles and high gas velocities in which solids are entrained in a turbu- 
lent bed. The solids, along with the hot flue gases, are discharged 
from the CFB combustor and enter two primary cyclones where 
the solids are collected. The hot gases leave at the top of the cy- 
clones and enter the boiler bank while the collected hot solids are 
fed to two fluid bed heat exchangers. The solids sensible heat is 
transferred in the beds to high-pressure air, which is supplied by a 
gas turbine compressor. The cooled solids are then fed back to the 
CFB combustor where they are reheated with a continuous charge 
of combustion air and coal. Coal fed to the combustor through a 
single feed nozzle, combines with the combustion air, and is burned 
at a temperature of 1675°F. The air is fed in two stages. Primary 
air enters through the grate at the bottom of the combustor while 
secondary air enters part way up. Limestone required for desulfuri- 
zation is fed pneumatically near the bottom of the combustor. The 
cost compilation and economic analysis for the CFB concept are 
contained in Topical Report No. 6, which includes comparisons 
with other fluid bed systems. 47 figs., 32 tabs. 


26896 (DOE/CE/40543—3) Generic studies of advanced 
fluid bed air heater technology. Topical report Number 3. 
Task 3. Topping combustors and pyrolysis. Foster-Pegg, 
R.W.; Mustonen, J.P. (Westinghouse Electric Corp., Con- 
cordville, PA (USA). Combustion Turbine Systems Div.). 
Feb 1985. Contract AC02-82CE40543. 168p. NTIS, PC 
A08/MF AOI; 1; GPO Dep. File Number DE86009113. 

The work performed in Tasks 3 and 1C consists of the pre- 
liminary design and cost estimate of a coal pyrolysis system which 
is integrated into fluid bed coal fired cogeneration systems employ- 
ing topping combustors. Coal fired cogeneration systems employing 
indirectly heated gas turbines are restricted by the air heater mate- 
rial temperature limits. This investigation has shown that by incor- 
porating a coal pyrolysis system, which provides a gaseous fuel and 
char, the turbine inlet temperature can be boosted by burning the 
gaseous fuel in a topping combustor while burning the char in the 
fluid bed. With the char being burned in the fluid bed air heater, 
and the gaseous fuel serving to enhance the gas turbine output, the 
overail plant economics are improved over the system without top- 
ping combustion. The cost of the coal carbonization system and in- 
creased capacity gas turbine generator system increase plant costs 
about 4 percent; but the concept boosts the plant output over 60% 
in some cases. Design information and some cost data for the car- 
bonizer are contained in this report. The full economic analyses of 
the various system configurations are contained in Topical Report 
No. 6, which compares all of the systems studied under this DOE- 
sponsored project. 3 refs., 29 figs., 14 tabs. 
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26897 (DOE/CE/40543—4) Generic studies of advanced 
fluid bed air heater technology. Topical report Number 4. 
Task 4. Supercharged fluidized bed. Horazak, D.A.; Starr, 
J.W. (Westinghouse Electric Corp., Concordville, PA 
(USA). Combustion Turbine Systems Div.). Mar 1985. Con- 
tract AC02-82CE40543. 157p. NTIS, PC A08/MF AOI; 1; 
GPO Dep. File Number DE860091 14. 

The power plant described in this report consists of a super- 
charged fluid bed air heater and a turbomachinery set for the co- 
generation of electricity, process steam, and heated air. This design 
is a variation of the atmospheric bed air heater system described in 
DOE study CC7819, “Coal Combustor for Cogeneration.” The 
moderately pressurized (3.4 atmospheres) bed is more compact than 
its atmospheric counterpart, and its auxiliary systems use less 
power. A 70/30 coal/water slurry was chosen as the fuel instead of 
dry coal because of its lower preparation costs and power require- 
ments. The supercharged bed cogeneration system offers increased 
electric power generation at the expense of a slight increase in 
complexity. The system features a reheat arrangement, in which the 
fluidizing air and process air steams are reheated in the superheated 
combustor, then sent through low-pressure expanders. This reheat 
effect combined with the energy savings derived from using slurry 
as the fuel, add about 6 MW to the 19-MW power output of the 
atmospheric bed systems. The cost and economics information 
about the supercharged bed system is contained in Topical Report 
Number 6, which includes comparisons with the other fluid bed air 
heater systems. 53 figs., 37 tabs. 


26898 (DOE/CE/40543—5) Generic studies of advanced 
fluid bed air heater technology. Topical report Number 5. 
Task 6. Energy distribution; Task 8. Combustor development. 
Garland, R.V.; Pillsbury, P.W.; Vermes, G. (Westinghouse 
Electric Corp., Concordville, PA (USA). Combustion Tur- 
bine Systems Div.). Mar 1986. Contract AC02-82CE40543. 
217p. NTIS, PC A10/MF AO1; 1; GPO Dep. File Number 
DE86009115. 

This report presents the findings from the design, test, and 
analysis of a laboratory topping combustor fired with methane. In 
addition, various types of candidate combustors are discussed, the 
options concerning the physical location of the combustor in the 
overall system are presented, and a systems analysis is included that 
displays the economics of cogeneration attainable with fluid bed 
systems employing topping combustion. A laboratory topping com- 
bustor configured as a multi-annular swirl burner (MASB) was 
tested using 1400°F combustion air and methane fuel with burner 
outlet temperature of 2000°F. Test results showed that the combus- 
tor wall temperatures were only 100°F higher than the combustion 
air temperature, combustion stability was excellent, and burner 
pressure loss was only 1 percent or less. Exhaust emissions, NO/sub 
x/, CO and UHC, were higher than anticipated but not more than 
those of conventional gas turbine combustors. It is anticipated that 
emissions can be reduced by modifying the swirler arrangements to 
effect better mixing and distribution, increasing the pressure drop 
which is presently only 25% of a conventional combustor pressure 
drop. The MASB design has advantages over other combustor de- 
signs when utilizing such a high combustion air temperature, 
1400°F. The axial air flow through the concentric vane rows pro- 
vides thick layers of air at the combustor walls ensuring adequate 
cooling. Also, analysis shows that locating the topping combustor 
external of the turbine casing might have advantages over internal 
location. Further investigation is necessary once design and operat- 
ing conditions are established for a specific application. 75 figs., 23 
tabs. 


26899 (DOE/CE/40543—7) Generic studies of advanced 
fluid bed air heater technology. Executive summary, final 
report. (Westinghouse Electric Corp., Concordville, PA 
(USA). Combustion Turbine Systems Div.). Mar 1986. Con- 
tract AC02-82CE40543. 249p. NTIS, PC All/MF AOI; 1; 
GPO Dep. File Number DE86009225. 

This Executive Summary, Final Report, presents the results 
of the Department of Energy-sponsored project “Generic Studies 
of Advanced Fluid Bed Air Heater Technology”. Coal-fired atmos- 
pheric bubbling and circulating systems as well as supercharged 
systems are evaluated. Total capital costs for the three basic sys- 
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tems varied from $83 million to $87 million with the supercharged 
system showing the lowest cost. Return on investment (ROI) based 
on 15 years economic life varied from 14 percent to 17 percent 
with the supercharged system again showing the best result. The 
effects of adding a coal carbonization system are analysed in which 
the volatile coal vapors are utilized in a topping combustor which 
serves to increase the inlet temperature and power output of the 
gas turbine. Carbonization and topping combustion add about $10 
million to the costs of the plants but the increase in power output 
affects plant economics positively. Because the combustion air tem- 
perature going to the topping combustor is 600°F to 800°F higher 
than conventional gas turbine combustors, a different design is re- 
quired to accept the higher temperature. A laboratory topping 
combustor was designed and successfully tested using methane as 
the topping fuel. Wall temperatures were less than 100°F higher 
than the entering combustion air. A screening analysis was per- 
formed to evaluate various types of candidate combustors as well as 
where to locate the topping combustor in the cogeneration system. 
The effects of mis-matched components and the possibilities of 
component commonality among the various generic systems are 
also addressed as well as the ability of a given design to accept var- 
ious types of coal. Little commonality was found; and, excessive 
pressure drop through the air heater tubes was found to have the 
greatest adverse effect on plant performance. 60 figs., 20 tabs. 


26900 (DOE/ET/10389—1986) Great lakes fluidized-bed 
combustion. Final report. (Combustion Engineering, Inc., 
Windsor, CT (USA)). Dec 1985. Contract AC721- 
76ET10389. 396p. NTIS, PC A17. File Number 
DE86001074. 

A program was conducted to design, construct, and operate 
an industrial fluidized bed combustion (FBC) boiler demonstration 
plant with a capacity of 50,000 Ib/h steam. The following were the 
objectives of the program: (1) to extend the fluidized bed boiler 
design by employing natural circulation cooling; (2) to design, 
build, operate, test, and demonstrate a fluidized bed boiler that 
could burn high sulfur coal in an environmentally acceptable 
manner; and (3) to obtain sufficient data for industry to make an 
objective appraisal of fluidized bed coal burning boilers. Following 
a five-year design, development, and construction effort, the dem- 
onstration plant was first operated in June of 1981. Initial operation 
identified several equipment and operating problems, particularly in 
the areas of the fuel preparation and fuel feed systems. Unit oper- 
ation and availability steadily improved, culminating in a 30-day 
continuous run ending in May 1982. Following shutdown, major 
problem areas such as bed tube failures were addressed by C-E and 
rectified prior to the start of the test program. Shakedown/testing 
operation commenced on August 12, 1983. The objectives for the 
test program were to establish the unit operating conditions re- 
quired to optimize SO. removal and combustion efficiency for dif- 
ferent operating modes, and to evaluate the long-term performance 
of components which are essential for reliable FBC operation. A 
total of 23 tests were run from February 16, 1984 to April 19, 1984. 
The test results demonstrated that FBC is an environmentally and 
commercially sound technology. Specificially, the required sulfur 
removal, low NO/sub x//CO emissions and high combustion effi- 
ciencies can be readily achieved. This report identifies the effects of 
recycle, excess air, Ca/S mole ratio, and overfire air on combustion 
efficiency, boiler efficiency, and emissions. 6 refs., 97 figs., 8 tabs. 


26901 (DOE/METC—86/6036-Vol.1) Thirteenth biennial 
lignite symposium: technology and utilization of low-rank 
coals proceedings. Volume 1. Jones, M.L. (ed.). (North 
Dakota Univ., Grand Forks (USA). Energy Research 
Center). Feb 1986. 367p. (CONF-850565—Vol.1). NTIS, PC 
A16/MF A0O1; 1; GPO Dep. File Number DE86001076. 

From 13. biennial lignite symposium on technology and use 
of low-rank coals; Bismarck, ND, USA (21 May 1985). 

These proceedings are the collected manuscripts from the 
1985 Lignite Symposium held at Bismarck, North Dakota on May 
21-23. Sponsorship of the thirteenth biennial meeting was by the 
United States Department of Energy, the University of North 
Dakota Energy Research Center, and the Texas University Coal 
Research Consortium. Seven technical sessions were held during 
the two and a half day meeting. The final half day included tours 
of the Great Plains Gasification Plant; Basin Electric's Antelope 
Valley Power Station; and the Freedom Mine. Sessions covered di- 


ERA-11/12 / 3606 


verse topics related to the technology and use of low-rank coals in- 
cluding coal development and public policy, combustion, gasifica- 
tion, environmental systems for low-rank coal utilization, liquefac- 
tion, beneficiation and coal mining and coal inorganics. Twenty- 
four papers have been entered individually into EDB and ERA. 


26902 (DOE/METC—86/6036-Vol.1, pp 1-3) New fron- 
tiers in fossil energy. Vaughan, W.A. (Dept. of Energy, 
Washington, DC). Feb 1986. NTIS, PC A16/MF AOl. File 
Number DE86001076. (CONF-850565—Vol.1). 

From 13. biennial lignite symposium on technology and use 
of low-rank coals; Bismarck, ND, USA (21 May 1985). 


26903 (DOE/METC—86/6036-Vol.1, pp 58-64) Use of 
vermiculite as a fireside additive to reduce superheater foul- 
ing. Rudolf, J.P.; Huff, L.D. (Basin Electric Power Cooper- 
ative, Stanton, ND). Feb 1986. NTIS, PC A16/MF AOl1. 
File Number DE86001076. (CONF-850565—Vol. 1). 

From 13. biennial lignite symposium on technology and use 
of low-rank coals; Bismarck, ND, USA (21 May 1985). 

Due to poor coal quality, namely high sodium in the range 
of 5% to 14% (ash basis) with an average of 7%, both units at 
Leland Olds Station have had a history of severe superheater fould- 
ing problems. With Unit No. 2 averaging only thirty days run time 
between deslagging outages in 1981, extensive testing of fireside ad- 
ditives to help reduce this fouling problem has been done. Success 
in this area has virtually eliminated removing these units from serv- 
ice for costly deslagging outages. Unit No. 1 has found success 
with limestone injection while vermiculite and perlite have been 
used to help solve Unit No. 2's superheater fouling problem. This 
paper discusses the results of a testing program run on Unit No. 2 
involving vermiculite injection and the success of a subsequent per- 
manent vermiculite injection system now installed. Operational and 
maintenance procedures have also contributed to this program and 
are addressed. Discussion also includes results from a test on the 
same unit involving perlite injection. 4 refs., 4 figs. 


26904 (DOE/METC—86/6036-Vol.1, pp 229-241) SO 


removal using pressure hydrated lime. Dorchak, T.P.; Ness, 
H.M.; Weber, G.F.; Menze, V. (Dept. of Energy Grand 
Forks Project Office, ND; Univ. of North Dakota Energy 
Research Center, Grand Forks; Otter Tail Power Co., 
Fergus Falls, MN). Feb 1986. NTIS, PC A16/MF A01. File 
Number DE86001076. (CONF-850565—Vol.1). 

From 13. biennial lignite symposium on technology and use 
of low-rank coals; Bismarck, ND, USA (21 May 1985). 

Sponsored by the US Department of Energy, the University 
of North Dakota Energy Research Center (UNDERC) is investi- 
gating processes for the control of SO2 emissions using pressure hy- 
drated lime. The dry sorbent, prepared in a bench-scale pressure 
hydrator, typically has a particle diameter less than one micron and 
a specific surface area about 15 m?/g. The effectiveness of direct 
furnace injection of the pressure hydrate was first evaluated in 
pilot-scale combustors. Optimum control of sulfur dioxide occurred 
near 1900°F, resulting in a near 50% reduction at a Ca/S molar 
ratio of 1.0; at a Ca/S ratio of 2.0, 80% control was observed. 
Sodium compounds added during pressure hydration have in- 
creased the reactivity and utilization of the sorbent up to 80% at a 
Ca/S ratio of 1.0. Pilot-scale tests are continuing, focusing on addi- 
tive enhanced pressure hydrated lime for both sulfur dioxide and 
nitrogen oxide control. In testing, at the 50-MW Hoot Lake gener- 
ating unit, results were superior to any previous field tests of fur- 
nace injection. Fifty percent control was demonstrated at a Ca/S 
ratio of about 2.0; at a ratio of 4.0, 70% was removed. Several fac- 
tors decreased the effectiveness of the sorbent materials, including 
preparation procedures and handling of the material; the con- 
strained time/temperature profiles of the furnace and dispersion 
(mixing) of the sorbent with the hot furnace gases. 9 refs., 12 figs. 
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26905 (DOE/METC—86/6036-Vol.1, pp 342-356) FBC: 
an environmentally and economically acceptable alternative 
for burning low-rank coal. Mann, M.D.; Hajicek, D.R.; 
Zobeck, B.J.; Miller, B.G. (Univ. of North Dakota Energy 
Research Center, Grand Forks). Feb 1986. NTIS, PC A16/ 
wa — File Number DE86001076. (CONF-850565— 
Vol. 1). 

From 13. biennial lignite symposium on technology and use 
of low-rank coals; Bismarck, ND, USA (21 May 1985). 

Low-rank coals represent a large energy resource for the 
US. Although pulverized coal- and stoker-fired furnaces are cur- 
rently the dominate choice for combusting low-rank coals, there 
are many problems associated with these combustion methods in- 
cluding ash fouling and slagging, clinker formation, and high costs 
for emissions control. Atmospheric fluidized bed combustion 
(AFBC) promises to be an environmentally and economically ac- 
ceptable alternative to conventional combustion of low-rank coals. 
Advantages of AFBC include: lower costs for emissions control, 
less fuel preparation, improved heat transfer, and reduced ash foul- 
ing. Several evaluations have shown favorable economics for 
AFBC systems compared to conventional combustion systems 
when control of SO: is required. Market acceptance of AFBC’s 
should be enhanced once several large scale AFBC’s now under 
construction become operational. 12 refs., 4 figs., 6 tabs. 


26906 (DOE/PC/60809—T5) Alkali atom impact reac- 
tions on coal combustion substrates. Interim report, June 15, 
1985-March 15, 1986. Bennett, J.E. (Arizona State Univ., 
Tempe (USA). Dept. of Chemistry). 1986. Contract FG22- 
83PC60809. 2ip. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE86007969. 

Since the last report, the project effort has been organized 
primarily around two studies: (1) electron microscopy studies of the 
permeation of graphite walls by potassium atoms at high tempera- 
tures; (2) characterization of the ash deposits from heat economizer 
tubes in a coal-fired electric power plant. The first of these studies 
involves for the most part the work of Miss Jamie Dudley, which is 
now complete, and which is available in her M.S. thesis from the 
Arkansas State University library. In addition to electron microsco- 
py, her studies involved the tube furnace reactions leading to the 
production of potassium sulfides and elemental potassium, x-ray 
powder diffraction of tube furnace depositry, analysis by character- 
istic x-ray fluorescence of sectioned graphite walls saturated with 
reaction products, and Knudsen measurements of the permeation 
pressure of atomic potassium effusion through graphite walls. The 
purpose of this work relative to the overall project objective was to 
provide definitive characterization of the permeation effect used to 
generate alkali atom beams. The results for the case of potassium 
are considered adequately complete. More work is needed for the 
case of sodium. The second area of investigation was begun for the 
eventual purpose of providing a critical test of the role of alkali 
metal impact reactions in the actual formation of ash deposits and 
in the aggregation of fly ash spheres in a coal-fired power plant. 
Samples were obtained from the Arkansas Power and Light Com- 
pany. These samples have been studied with respect to composi- 
tion, crystallinity, microscopic aggregation, thermal stability, and 
volatility. A new mechanism for the role of alkali metals in calcium 
sulfate rich fly ash aggregations has emerged as the result of this 
work. 11 figs. 


(DOE/PC/70724—T4) Laser diagnostics of coal 
combustion systems. Final technical report. Churchill, R.J.; 
Groger, H.P.; Niimura, M.G.; Glass, J.M. (American Re- 
search Corp. of Virginia, Radford). Dec 1985. Contract 
FG22-84PC70724. 55p. NTIS, PC A04/MF A0O1; 1; GPO 
Dep. File Number DE86009497. 

Combustion product deposition and high temperature corro- 
sion in coal-fired furnaces and boilers result from the chemical- 
physical interactions of inorganic impurity compounds present in 
mineral coal and released through the combustion process. Corro- 
sion, erosion and sulfidation decrease coal combustor life by reduc- 
ing metal thickness. The need for on-line analysis of combustion 
product species arises from the operational requirements of ad- 
vanced power systems. The goal of this project was to conduct a 
feasibility study to determine whether laser diagnostic techniques 
are sufficiently sensitive to the concentration and phase of coal in- 
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organic impurity materials. Specific objectives include determina- 
tion, selection and calibration of laser measurement systems, evalua- 
tion of laser wavelength signatures for coal combustion products, 
demonstration of measurement system at a coal combustion facility 
and conceptual design of a laser-based measurement system for en- 
gineering development and field testing. The principal findings of 
the program include identification of several mineral species which 
may be responsible for the room temperature fluorescence of a 
slagged superheater tube specimen, use of surface reflectance to 
identify critical phenomena in the deposition process, and determi- 
nation of spectral regions relatively free of interference from back- 
ground light. 24 refs., 17 figs., 3 tabs. 


26908 (DOE/PC/70770—6) Fundamental studies of the 
mechanisms of slag deposit formation. Austin, L.G.; Tang- 
sathitkulchai, M.; Gomez, C.; Benson, S.; Conn, R. (Penn- 
sylvania State Univ., University Park (USA). Coll. of Earth 
and Mineral Sciences). Jan 1986. Contract FG22- 
84PC70770. 43p. NTIS, PC A03/MF AOl1; 1; GPO Dep. 
File Number DE86008599. 

An exit gas heater was attached to the base of the existing 
drop to be furnace, which will then be used to perform ash deposi- 
tion experiments under more closely controlled gas cooling rates 
and increased residence times. In addition, gas velocity profiles at 
various positions in the drop tube furnace were calculated. It was 
shown that the primary air plus coal stream attains the same veloci- 
ty as the secondary air stream at approximately 5 cm after injection 
and that the burning coal particles reside in a thin stream at the 
center of the furnace tube without striking the walls under laminar 
flow conditions. Strength measurements of slag deposits can be de- 
termined up to a maximum of 6.2 MPa. Very good reproducibility 
of deposit strength measurements was shown for two slag deposits 
formed under identical conditions. The strength measurements were 
within an average of 0.36 MPa at selected locations across the de- 
posit. A highly cross-linked polymeric resin was produced to be 
used for imbedding minerals to simulate coal. The polymeric resin 
has a fixed carbon content of 44%. The SEM system was success- 
fully used as a manual microprobe to determine the composition of 
slag deposits. Sintering experiments were performed to determine 
the influence of calcium sulfate, sodium silicate, calcium silicate, 
and iron silicate on the sintering behavior of a fly ash produced 
from combusting an Upper Freeport bituminous coal. The results 
indicate that calcium containing species reduce deposit strength 
greatly at temperatures > 1000°C whereas sodium and iron con- 
taining species had little effect. 11 refs. 


26909 (PB—86-150398/XAB) es _ briquettes 
as a possible fuel for smoke-reducing domesti 

Desterke, S.M.G.; Tasker, P.J. (National Inst. for Coal Re- 
search, Pretoria (South Africa)). 17 Oct 1984. 16p. 
(COAL—8407). NTIS, PC A04/MF AOl1. 

In the report, the combustion of Phoenix coal (small nuts) is 
compared to that of binderless pillow-shaped briquettes made from 
the same coal. The accent is on the temperature profiles of the 
stack, plate, and bridge of the stove but some attention is also given 
to the smoke-emission pattern from the stack during the lighting-up 
period. 


26910 (SAND—86-8213) Sandia cooperative group on the 
aerothermochemistry of turbulent combustion. Johnston, S.C. 
(Sandia National Labs., Livermore, CA (USA)). Mar 1986. 
Contract AC04-76DR00789. 43p. NTIS, PC A03/MF AOl1. 
File Number DE86008838. 

A turbulent reacting flow working group has been estab- 
lished through the Department of Energy/Office of Basic Energy 
Sciences. The purpose of this group is to establish and maintain a 
strong interaction and active dialogue between workers currently 
involved in modeling turbulent reacting flows and those involved 
in related experiments. One objective of this collaboration is to de- 
velop an increased understanding of the fundamental interaction be- 
tween the chemical and fluid dynamical processes occurring in 
chemically reacting flows, and to utilize this understanding to im- 
prove predictive capabilities for turbulent combustion of hydrocar- 
bon fuels. Regular members, who represent academia, private in- 
dustry, and national laboratories, and guests participate in the meet- 
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ings. Several guests are invided to each meeting to provide an 
influx of different ideas and opinions to the discussions. This docu- 
ment is a summary of the discussion that took place during the 
sixth meeting, which was held at Cornell University on October 7- 
8, 1985. 


26911 Gas cleaning systems for the high temperature, 
high pressure fluidized bed coal combustor. First, M.W. (Har- 
vard School of Public Health, Boston, MA). Journal of the 
Air Pollution Control Association; 35: No. 12, 1286-1297(Dec 
1985). Contract AC01-83FE60365. 

A major R and D effort, supported by DOE, EPA, EPRI, 
and others, was undertaken to identify one or more gas cleaning 
systems of commercial size capable of meeting EPA’s new source 
performance standards for coal burning power plants and operating 
reliably under the severe environmental conditions specified. The 
principal gas cleaning systems that have been investigated for this 
service include: ceramic cleanable cloth filters, granular bed filters, 
rigid, porous ceramic structures, and electrostatic precipitators. 
Some of the fly ash collectors have been operated up to pilot scale 
size under realistic conditions. In spite of several years of intensive 
effort and many millions of dollars expended, production of a com- 
mercial unit has not been realized. This paper reviews the accom- 
plishments and failures of each of the fly ash collector concepts and 
offers a series of recommendations to guide future R and D efforts. 


0150 Marketing And Economics 
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26912 (DOE/EIA—0121(85/4Q)) Quarterly coal report, 
October-December 1985. (USDOE Energy Information Ad- 
ministration, Washington, DC. Office of Coal, Nuclear, 
Electric and Alternate Fuels). 16 Apr 1986. 123p. NTIS, PC 
A06/MF AOl; 1 - GPO; GPO Dep. File Number 
DE86009642. 

In 1985, continued high demand by electric utilities and a fa- 
vorable export market kept the US coal industry operating near the 
record production levels achieved in 1984. During 1985: (1) Con- 
sumption of coal in the United States reached a record high annual 
level - 818.0 million short tons. (2) For the first time, Wyoming 
ranked as second leading coal-producing state, surpassing West 
Virginia's production by 10.5 million short tons. (3) Coal exports 
from the United States were 13.7 percent higher than they were in 
1984. (4) The United States imported 2.0 million short tons of coal, 
the highest level since 1979. Preliminary data indicates that coal 
production in 1985 reached 886.1 million short tons, only 1.1 per- 
cent less than the record level set one year ago. Coal consumption 
in the United States reached a record high annual level in 1985 - 
818.0 million short tons. This was 3.4 percent higher than the previ- 
ous record set in 1984. Consumption in the fourth quarter of 1985 
was also at the highest level for a fourth-quarter time period. Elec- 
tric utilities were by far the primary consumers of coal, accounting 
for 84.8 percent of 1985 US coal consummption. Total coal con- 
sumption in the United States increased by 26.7 million short tons 
from 1984 to 1985. Electric utilities increased their consumption by 
a larger amount, 29.4 million short tons, offsetting consumption de- 
clines at coke plants and in the residential and commercial sector. 


26913 (DOE/EIA—0125(85/4Q)) Coal distribution, Jan- 
uary-December 1985. Ducca, A.M.; McNair, M.B. (USDOE 
Energy Information Administration, Washington, DC. 
Office of Coal, Nuclear, Electric and Alternate Fuels). 11 
Apr 1986. 186p. NTIS, PC A09/MF AOl1 - GPO; GPO 
Dep. File Number DE86009325. 

US coal distribution to domestic and foreign markets totaled 
880.5 million short tons in 1985, only 1.0% less than the record 
amount of coal distributed in 1984. Shipments from the Appalach- 
ian and Interior Regions were less in 1985 than they were in the 
previous year, when there were large buildups of inventories in 
those Regions in preparation for a possible strike by US coal 
miners. The Western Region supplied 16.6 million short tons more 
coal in 1985 than in 1984, primarily from District 19 (Wyoming) 
which accounted for 58.7% of the difference. Stocks of coal held 
by producers and distributors on December 31, 1985, were 33.1 mil- 
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lion short tons, only 1.0 million short tons less than those held one 
year earlier. In 1985: (1) Coal shipments to electric utilities in the 
US were 669.2 million short tons, only 1.7% less than the record 
level set in 1984. (2) Coal export shipments were 91.9 million short 
tons, 13.9% higher than in the previous year. (3) Coal shipments 
from District 19 (Wyoming) continued to climb, reaching 140.9 mil- 
lion short tons. (4) Texas expanded its lead as the State receiving 
the most coal. The reduction in shipments in 1985 occurred in the 
Appalachian and Interior Regions. 


26914 (IKE—5-219, pp 1-11) Concept and experience of 
STE in the framework of the cooperation with developing 
countries, Pt. 2. Review of a study to develop an energy plan 
for Brazil. Aringhoff, R. (Kernforschungsanlage Juelich 
G.m.b.H., Germany, F.R. Programmgruppe Systemfors- 
chung und Technologische Entwicklung, STE). Jun 1985. 
(In German). NTIS (US Sales Only), PC Al2/MF AO1. 
File Number DE86750896. (CONF-8409328—). 

From Workshop on energy planning in developing coun- 
tries; Stuttgart, F.R. Germany (27 Sep 1984). 

The paper discusses some results of a system analysis of the 
Brazilian energy system aiming to investigate possibilities of using 
low-grade coal in connection with all future alternatives for energy 
supply. (UA). 


26915 (PB—86-140902/XAB) Historical perspective on 
Illinois coal resources and production, 1960-1984, Ellis, M.F. 
(Ellis (M. Fred), Pawnee, IL (USA)). Aug 1985. 194p. 
NTIS, PC A09/MF AOl1. 

The study analyzes Illinois coal resources and production 
from the historical perspective of the period 1960 through 1984. 
The study examines demonstrated Illinois coal resources, major 
coal seams, major coal producers in the State, mine employment 
and production, coal production at the county level, coal prices and 
revenues, and coal mine operations compared to Illinois State Prod- 
uct. 
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26916 (UCD—472-130, pp 86-89) Effect of the trace ele- 
ments Mn(II), V(V), As(III) and Cu(II) found in coal fly ash, 
on lymphocyte blastogenesis. Shifrine, M.; Fisher, G.L.; 
Taylor, N.J. Nov 1985. NTIS, PC A07/MF AOl. File 
Number DE86006840. 

In [Radiobiology research.] Annual report, fiscal year 1984. 

The authors studied the effects of the trace elements Mn(II), 
V(V), As(III) and Cu(II) found in fly ash on lymphocyte blastogen- 
esis. The ranking of the toxicity of these elements is Mn, V, As and 
Cu. Whole blood lectrin-induced lymphocyte blastogenesis is a sen- 
sitive and reproducible test for in vitro screening of trace elements 
affecting the immune system. 4 references, 4 figures. 


26917 Toxicologic responses to a complex coal conversion 
by-product: mammalian cell mutagenicity and dermal carcino- 
genicity. Cunningham, M.L.; Haugen, D.A.; Kirchner, F.R.; 
Reilly, C.A. (Argonne National Lab., Argonne, IL). pp 113- 
124 of Short-term bioassays in the analysis of complex envi- 
ronmental mixtures IV. Waters, M.D.; Sandhu, S.S. New 
York, NY; Plenum Press (1985). (CONF-8403131—). 

From EPA symposium on short-term genetic bioassays in 
the evaluation of complex environmental mixtures; Chapel Hill, 
NC, USA (27 Mar 1984). 

Strategies have been recently presented to evaluate the haz- 
ards associated with exposures to complex mixtures. Among the 
recommendations was the suggestion that combining analytical 
identification of the chemical constituents in mixtures with toxico- 
logical measurements would allow a more accurate estimate of risk 
exposure to the mixtures. This study demonstrates the usefulness of 
this approach; i.e., combining chemical fractionation and character- 
ization with in vivo and in vitro bioassays. The identification and 
toxologic characterization of compounds contained within complex 
mixtures is important for estimating potential human health hazards, 
but information about individual compounds must be supplemented 
with data from bioassays to detect interactions that may amplify or 
reduce the biological hazards. 
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26918 Finding solutions to potential health and environ- 
mental problems associated with coal liquefaction materials. 
Gray, R.H. (Pacific Northwest Labs., Richland, WA). pp 
547-557 of Biosphere: problems and solutions. Veziroglu, 
T.N. (ed.). Amsterdam, Netherlands; Elsevier Science Pub- 
lishers B.V. (1984). Contract AC06-76RL01830. 

Chemically complex materials produced by different coal liq- 
uefaction processes and under various stages of process design and 
operating conditions have been screened for potential health and 
environmental effects. Biologically active components of these ma- 
terials have been identified, and the environmental fate of problem- 
atic agents is currently being determined. Coal-derived liquids are 
generally more active than shale oil and petroleum crudes in bio- 
logical test systems. Biologically active agents include primary aro- 
matic amines, polynuclear aromatic hydrocarbons, phenols and 
others. However, both synergistic and antagonistic interactions 
occur among constituents of chemically complex mixtures. Hydro- 
treating, a refining or upgrading process, selective distillation, other 
process conditions and environmental factors also influence chemi- 
cal characteristics and biological activity of coal-derived materials. 
Eliminating toxic input of coal liquids to ecological test systems re- 
sults in partial system recovery. 22 references, 3 figures, 2 tables. 


26919 Induction of sister chromatid exchanges by envi- 
ronmental pollutants: relationship of SCE to other measures 
of genetic damage. Brooks, A.L.; Shimizu, R.W.; Li, A.P.; 
Benson, J.M.; Dutcher, J.S. (Inhalation ae Re- 
search Institute, Albuquerque, NM). pp 385-396 of Sister 
chromatid exchanges. Tice, R.R.; Hollaender, A. (eds.). 
New York, NY; Plenum Publishing Corporation (1984). 
Contract AC04-76EV01013. 

Sister chromatid exchanges (SCEs), induced by environmen- 
tal pollutants from fossil fuel use, were measured in 2 cell systems, 
Chinese hamster ovary (CHO) cells and Chinese hamster primary 
lung cell cultures. The frequency of SCEs induced in these cell sys- 
tems was related to other measures of genetic damage, namely mu- 
tations in CHO cells at the hypoxanthine-guanine phosphorisbosyl 
transferase (HGPRT) gene locus and in bacteria (Salmonella muta- 
genicity test TA-98), produced by the same pollutants. The pollut- 
ants were divided into 2 classes: those produced in oxidizing com- 
bustion environments - extracts of particles from light-duty diesel 
cars, spark-ignition cars, and an automotive tunnel; and those pro- 
duced in reducing environments - extracts from coke oven mains 
and condensates from a low BTU coal gasifier obtained either 
before or after cleanup of the process stream. Sister chromatid ex- 
changes were induced by air pollutants without the addition of a 
rat liver microsomal fraction (S-9 mix), whereas S-9 mix was re- 
quired to induce a positive response in the CHO/HGPRT assay for 
all pollutants. The pollutants produced in a reducing environment 
required metabolic activation by S-9 mix to be mutagenic in the 
Salmonella mutation assay. The addition of S-9 mix to pollutants 
produced in an oxidizing environment reduced the response in the 
Salmonella test. The relative genotoxic potency for each pollutant 
was determined for all 3 endpoints. The slopes of dose-response 
curves for each pollutant were plotted for each assay to compare 
relative potency. 27 references, 3 figures, 2 tables. 


0170 Legislation And Regulations 


REFER ALSO TO CITATION(S) 26879 


02 PETROLEUM 


REFER ALSO TO CITATION(S) 26815, 26816 
0201 Reserves 


26920 (DOE/RA/35017—T1) Resource and cost estimat- 
ing relationships for use in the development of the 1981 Outer 
Continental Shelf (OCS) production goals. Final report. (ICF, 
Inc., Washington, DC (USA)). Jun 1981. Contract ACO1- 
79RA35017. 79p. NTIS, PC AOS/MF AOI; 1; GPO Dep. 
File Number DE86009300. 

In June 1979 the Leasing Policy Development Office 
(LPDO) published oil and natural gas production goals for the fed- 
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eral offshore in Federal Leasing and Outer Continental Shelf 
Energy Production Goals (DOE/RA-0037). To generate those pro- 
duction goals, a generalized resource leasing model (GEN2) was 
designed and constructed. This report serves as documentation of 
the technical support provided by ICF Incorporated in both updat- 
ing and refining the input data for LPDO’s 1981 analysis. The 
effort focused on the development of accurate functional relation- 
ships between: (1) leased acreage and expected hydrocarbon dis- 
coveries; and (2) reservoir size, installed capacity, water depth, and 
the costs of OCS exploration, development, production and trans- 
portation. The effort described in this report concentrated on the 
construction of valid resource and cost relationships using available 
data concerning historical activity and cost indices in the Gulf of 
Mexico. As such, their utility for future resource and cost estima- 
tion is restricted necessarily to the Gulf alone. However, these rela- 
tionships for the Gulf of Mexico are believed to suggest the correct 
behavior of the same relationships for other OCS planning areas 
(the Atlantic, the Pacific, and the Alaskan offshore), through the 
use of appropriate scaling factors which adjust the level of the costs 
and resources. This report suggests scaling factors for the Alaskan 
offshore, the OCS planning area thought to be most important to 
the 1981 LPDO mission. 


26921 (DOE/RA/35017—T3) Relationship between 
leased acreage and hydrocarbon discoveries. Fried, D. (ICF, 
Inc., Washington, DC (USA)). 16 Dec 1980. Contract 
ACO01-79RA35017. 9p. NTIS, PC A02/MF AOI; 1; GPO 
Dep. File Number DE86009622. 

This report outlines the status of our work, as of November 
30, in support of the 1981 OCS production goals analysis (Contract 
No. DE-AC01-79RA35017). In addition to describing the analysis 
performed to date, it outlines our planned work for this month. 
This report is divided into two sections corresponding to the sub- 
task structure outlined in the statement of work; the first describes 
our efforts concerning formulation of relationships between leased 
acreage and hydrocarbon discoveries, the second deals with pro- 
duction costs for OCS oil and natural gas. 2 figs., 1 tab. 
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26922 (CONF-860388—1) Value of CO, to today’s oil 
producer. Jankowski, D.J.; Wolsky, A.M. (Argonne Nation- 
al Lab., IL (USA)). 1986. Contract W-31- 109-ENG-38. 36p. 
NTIS, PC A03/MF A011; 1; GPO Dep. File Number 
DE86009212. 

From Permian Basin oil and gas recovery conference; Mid- 
land, TX, USA (13 Mar 1986). 

The cost of carbon dioxide, CO:, is the principal component 
of the cost of miscible flooding for enhanced oil recovery, EOR. 
This paper presents an engineering-economic framework that shows 
how to estimate the amount an EOR project can afford to pay for 
delivered CO2. This amount (here called “permissible cost”), de- 
pends on many factors, both geologic and financial. We show how 
the effects of these factors combine to produce the permissible cost, 
with the emphasis on its sensitivity to flooding efficiency, oil price, 
and internal rate of return. We use parameters given in the National 
Petroleum Council's Enhanced Oil Recovery reports (1976 and 
1984) to illustrate the results for two hypothetical reservoirs. These 
results display variability that should be expected from different 
fields. 6 refs., 6 figs., 6 tabs. 


26923 (DOE/BC—86/2/SP) Second amendment and ex- 
tension to Annex IV enhanced oil recovery thermal processes. 
Peterson, G.; Munoz, J.D. (USDOE San Francisco Oper- 
ations Office, Oakland, CA; INTEVEP, Filial de Petroleos 
de Venezuela, SA, Caracas). Mar 1986. 367p. NTIS, PC 
A16/MF A011; 1; GPO Dep. File Number DE86000278. 
This report contains the result of efforts under the several 
tasks of the Second Amendment and Extension of Annex IV, En- 
hanced Oil Recovery Thermal Processes of the Venezuela/USA 
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Energy Agreement. The report is presented in sections (for each of 
the 12 tasks) and each section contains one or more reports pre- 
pared by various individuals or groups describing the results of ef- 
forts under each of the tasks. A statement of each task, taken from 
the agreement, is presented on the first page of each section. The 
tasks are numbered 11 and 14 through 24. The first and second re- 
ports on Annex IV, Venezuela-MEM/USA-DOE Fossil Energy 
Report IV-1 and Report IV-2 (DOE/BETS/SP-83/15 and DOE/ 
BC-84/6/SP), contain the results from the first 14 tasks, with the 
exception of an INTEVEP Survey for Task II which is included 
here. Those reports are dated April 1983 and August 1984 and are 
both entitled, “EOR Thermal Processes”. Selected papers have 
been processed for inclusion in the Energy Data Base. 


26924 (DOE/BC/10830—2) Evaluation of the field dem- 
onstration of the conventional steam drive process with ancil- 
lary materials at North Kern Front. Ferrell, H.H.; Plumb, 
L.B.; Lowry, P.H. (Keplinger Technology Consultants, 
Inc., Tulsa, OK (USA)). Apr 1986. Contract AC19- 
85BC10830. 91p. NTIS, PC A05/MF A011; 1; GPO Dep. 
File Number DE86000277. 

The primary goal of the operator in this field demonstration 
project was to evaluate the economic merits of use of ancillary ma- 
terials in a conventional steam drive to improve sweep efficiencies 
by reducing injection into “steam channels,” thus forcing the steam 
to enter alternate flow paths. This review was based upon the infor- 
mation published in Department of Energy reports, with supple- 
mentary information provided by the operator. The test was con- 
ducted on two different leases consisting of three contiguous 9-spot 
patterns on each lease. All of the wells in the test had been cycli- 
cally steamed, and continuous steam injection had begun about a 
year before the test began. Steam injection continued with one of 
the three paterns on each lease used as a control pattern with no 
chemical being injected. On the second pattern, a small volume of 
concentrated surfactant foaming agent, COR-180 and concentrated 
CMC polymer was injected into the steam line every week. Data 
and analyses are presented in this report suggesting that the ancil- 
lary material in the steam drive at North Kern Front did not affect 
the project oil recovery. This was a surprising result, since other 
laboratory and field tests indicate ancillary materials can divert 
steam flow and contribute to increased oil recovery. Further study 
revealed the reason for lack of success: the test area was over- 
whelmingly influenced by influx of water and oil from outside. A 
critique is given of the several evaluation methods attempted in this 
project to aid in the interpretation of future tests. 21 refs., 50 figs., 2 
tabs. 


26925 (DOE/METC—86/0225) Gas miscible displace- 
ment enhanced oil recovery. Technology status report. 
(USDOE Morgantown Energy Technology Center, WV). 
Oct 1985. 32p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86001022. 

Poor reservoir volumetric sweep efficiency is the major 
problem associated with gas flooding and all miscible displace- 
ments. This problem results from the channeling and viscous finger- 
ing that occur due to the large differences between viscosity or 
density of the displacing and displaced fluids. Simple modeling and 
core flooding studies indicate that breakthrough can occur at just 
30% pore volume injection of gas, while field tests have shown 
breakthrough occurring much earlier. The differences in fluid den- 
sities lead to gravity segregation. The lower density carbon dioxide 
tends to override the residual fluids in the reservoir. The process 
would be considerably more efficient if a larger area of the reser- 
voir could be contacted by the gas. Current research has focused 
on the mobility control problems of carbon dioxide in enhanced oil 
recovery (EOR) applications. Two mobility control methods have 
been investigated recently. These are the use of polymers for direct 
thickening of high-density carbon dioxide and mobile “foam-like 
dispersions” of carbon dioxide and aqueous surfactant. Success in 
the search for carbon dioxide soluble polymers has been limited. 
Polymers that dissolve into high-density carbon dioxide have been 
found, but the increase in viscosity has been far less than that re- 
quired for mobility control. Further work is needed to determine if 
adequate polymers can be synthesized for successful direct thicken- 
ing of carbon dioxide. Mobile foam-like dispersions of carbon diox- 
ide have been investigated. This concept involves altering the flow- 
ing viscosity of the gas so that viscous fingers are suppressed, and 
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displacement is sustained in a piston-like manner. Previously uns- 
wept regions should be contacted as well as the watered-out re- 
gions of the reservoir. Both direct and indirect research concerning 
mobility control are discussed in Section 3.0 of this report. 10 refs. 
1 tab. 


26926 (DOE/SF/11999—1) Chemical additives for im- 
proving steamflood performance. Annual report, January-De- 
cember 1984, Handy, L.L. (University of Southern Califor- 
nia, Los Angeles (USA). Dept. of Petroleum Engineering). 
Mar 1986. Contract AS03-84SF11999. 68p. NTIS, PC A04/ 
MF AO1; 1; GPO Dep. File Number DE86000273. 


The extent of caustic reaction with silica at elevated tem- 
peratures was investigated under static and batch conditions in fired 
Berea cores. Significant progress has been made but the ultimate 
pH which can be perpetuated through the reservoir in a solution 
buffered with dissolved silica has not as yet been established as a 
function of the many fluid and reservoir properties which deter- 
mine that pH. Displacement experiments have shown that pH in 
excess of 11 will recover waterflood residual oil for specific Long 
Beach crudes. Recoveries at pH less than 11 may be obtained with 
buffered solutions containing carbonates in addition to silicates. The 
measurement of relative oil and water permeabilities at elevated 
temperatures and reduced interfacial tensions has been completed 
and the results are summarized. Increasing temperature at normal 
interfacial tensions gives relative permeabilities which appear char- 
acteristic of more water wet systems. Decreased interfacial ten- 
sions, on the other hand, give results which shift the crossover 
points in a direction indicating less water wettability. The combina- 
tion of temperature and interfacial tension reduction results in vari- 
ous shifts in the observed relative permeabilities measured. The re- 
sults of these relative permeability measurements have been corre- 
lated for use in reservoir simulators. 


26927 (NIPER—99) Selection and operation of determi- 
nistic simulator . Young, M.A.; Tomutsa, L. (National Inst. 
for Petroleum and Energy Research, Bartlesville, OK 
(USA)). Mar 1986. Contract FC22-83FE60149. 16p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE86009680. 

A series of simulations was run in an initial study to deter- 
mine the dependence of critical reservoir parameters, such as resid- 
ual oil saturation, on reservoir heterogeneities. In the initial work a 
random set of permeabilities constrained t> a log normal distribu- 
tion was input to a black oil simulator (BEST). At the end of a sim- 
ulated waterflood, no significant correlation was found between re- 
sidual oil saturation and permeability. A different approach was 
then used where a large heterogeneity was placed at the center of 
the simulation grid. Under these conditions a good correlation be- 
tween residual oil saturation and permeability was found at the end 
of the simulated waterflood. In the future, additional simulations 
will be conducted to determine the minimum resolution required to 
reflect a reservoir heterogeneity. 1 ref., 8 figs., 2 tabs. 


26928 (NIPER—122) Evaluation of emulsion steam 
blocking processes. Pro OE3B. Annual report for FY 
1985. French, T. (National Inst. for Petroleum and Energy 
Research, Bartlesville, OK (USA)). Mar 1986. Contract 
FC22-83FE60149. 60p. NTIS, PC A04/MF A01; GPO Dep. 
File Number DE86007991. 

Laboratory work on this project started in late April 1984. 
During the first year of this project, FY 84, the effectiveness of 
emulsion blocking at elevated temperatures was demonstrated. 
Emulsions were identified that could be injected into cores, which 
reduced permeability up to 95 percent and withstood steam injec- 
tion. It was found that dilute water-external emulsions were stable 
in fresh water (condensed steam) and had viscosities low enough 
for injection. The v;ork in FY 85 demonstrated blocking in cores 
with residual oil saturation, in situ generation of blocking emul- 
sions, and the examination of surfactant blends that produce ma- 
croemulsions spontaneously or at least with minimum input of me- 
chanical energy. This report addresses Tasks 4-8 of project OE3B. 
The paper, “Blocking of High Permeability Zones in Steamflooding 
by Emulsions” in the Appendix has been processed separately for 
inclusion in the Energy Data Base. 18 refs., 4 figs., 17 tabs. 
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26929 (SAND—86-0868C) Comments on SPE 15056, en- 
titled, "Wellbore refluxing in steam injection wells” . Aesch- 
liman, D.P. (Sandia National Labs., Albuquerque, NM 
(USA)). 1986. Contract AC04-76DP00789. 10p. (CONF- 
8604136—3). NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE86009028. 

From Society of Petroleum Engineers regional meeting; 
Oakland, CA, USA (2 Apr 1986). 

“Wellbore refluxing in steam injection wells” by G.P. Will- 
hite and S. Griston is valuable and timely, and serves to stimulate 
additional interest in the general problem of refluxing in steam in- 
jection wells. We are in complete agreement with Willhite and 
Griston regarding their conclusions that (1) wellbore refluxing is 
very likely to occur in typical steam injection wells with insulated 
tubing, and that (2) the refluxing process can cause wellbore heat 
losses substantially larger than would be expected for good insulat- 
ed tubing in a dry annulus. Willhite and Griston have concluded 
that insulating the couplings will not prevent refluxing. A major ad- 
vantage of using insulated couplings, assuming that another large- 
area bottomhole hot spots are eliminated, is that insulated couplings 
require no further maintenance once in place, yet will provide con- 
tinuous protection against the eventuality of liquid water accumula- 
tion in the annulus. For a dry annulus insulated couplings can pro- 
vide a substantial heat savings and may prove to be cost-effective in 
their own right. The other alternatives all require continued atten- 
tion to the condition of the wellbore, and provide no further reduc- 
tion in wellbore heat loss, with some approaches leading to an in- 
crease in wellbore heat loss compared to the dry, low-pressure an- 
nulus case. Disadvantages of insulated couplings include an initial 
incremental capital cost (presently $1 to 2/ft), and the risk of slow- 
ing workover procedures. Nevertheless, we recommend that opera- 
tors continue to consider insulated couplings as one of several 
viable options for solving the refluxing problem. 4 refs. 


26930 Field experiment of steam-drive with in situ foam- 
ing. Brigham, W.E.; Castanier, L.M.; Marcov, J.; Malito, 
O.P. (Stanford Univ., CA). pp 1.1-1.34, Session 3, Paper 3 
of Advances in petroleum recovery & upgarding technolo- 
gy - 1984. Calgary, Alberta; Alberta Oil Sands Technology 
and Research Authority (1984). (CONF-8406216—). Con- 
tract AC03-80SF11445. 

From 5. annual conference on advances in petroleum recov- 
ery and upgrading technology; Calgary, Albverta, Canada (14 Jun 
1984). 

This paper is a progress report on the design and execution 
of a field experiment on recovery of heavy oils by steam drive en- 
hanced by additives. The goal of this project is to study the effect 
of injection of a commercial surfactant (Suntech IV) and nitrogen 
on the behaviour of a conventional steam drive. The laboratory 
studies leading to the design and implementation of this field experi- 
ment have been referenced may times, consequently in this paper 
we emphasize field data obtained in the following areas: reservoir 
definition, monitoring of the progress of the experiment, production 
evaluation in a heavy oil reservoir. Several standard and experi- 
mental analytical methods have been applied and their validity in 
the Kern River field test is discussed. Now in its third year, the 
project has seen the injection of three slugs of surfactant and nitro- 
gen at different rates. The analysis of the results to date show a 
considerable improvement in oil recovery caused by the addition of 
surfactant and nitrogen to the steam. The changes in production be- 
haviour of the reservoir caused by the additives are analyzed and 
discussed. The economics of this project are difficult to determine 
at this point but look promising. 14 references, 20 figures, 4 tables. 
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26931 (ANL/CNSV-TM—175) Dominant trends in 
worldwide petroleum supply and demand. Singh, M.K.; 
Millar, M.; Johnson, L.R. (Argonne National Lab., IL 
(USA)). Oct 1985. Contract W-31-109-ENG-38. 94p. NTIS, 
PC A05/MF A0O1; 1; GPO Dep. File Number DE86009213. 

This report describes recent (1981-1984) estimates and pro- 
jections of worldwide petroleum supply and demand, with special 
emphasis on the US. Included are estimates and projections of pe- 
troleum reserves and resources by world region, crude oil price, 
economic growth rates, oil demand and oil production, and life ex- 
pectancy of conventional petroleum resources. The probability and 
effects of future oil supply disruptions are also discussed. While the 
various estimates and projections differ in detail, several themes are 
evident. One is that there is still much oil remaining worldwide to 
meet projected world demand through 2010. However, both the 
significance of OPEC as a source of oil for the rest of the world 
and the need to turn to alternative sources of liquid hydrocarbons 
will increase from now until 2010. Another theme is that US petro- 
leum resources have a much shorter life expectancy than those of 
the world. Substantial increases in US imports are projected: by 
2000, the US may well exceed its peak import rates of the late 
1970s. Finally, the US remains susceptible to petroleum supply dis- 
ruptions, the effects of which would be most evident in transporta- 
tion where there is little flexibility for the use of other fuels. This 
transportation vulnerability is likely to remain in the foreseeable 
future, assuming the appearance of no radical technological innova- 
tions. 


26932 (CONF-8604154—1) RAMS World Oil Model: a 
PC-based model of the penetration of unconventional oil into 
the world oil market. Trowbridge, L.D.; Hicks, E.; Cono- 
pask, J.V. (Oak Ridge National Lab., TN (USA); Applied 
Management Sciences, Inc., Silver Spring, MD (USA)). 
1986. Contract AC05-840R21400. Sp. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86009151. 

From International forum on coal liquefaction; Atlanta, GA, 
USA (7 Apr 1986). 

This document is intended to provide an overview of the 
RAMS (Research and Development Analysis and Modeling 
System) World Oil Model. This model is designed to be a tool to 
aid in planning of unconventional liquid fuel R & D programs. It is 
intended to provide a relatively simple, qualitative framework simu- 
lating long-term trends in the world oil market within which 
market penetration of alternative synthetic and unconventional fuels 
may be studied. The model design emphasizes robustness, flexibil- 
ity, and transparency; it is not intended to be a quantitative tool for 
precise projection of future oil markets. The model is implemented 
as a Lotus 1-2-3 spreadsheet on an IBM PC. The purpose of the 
model is to permit study of the penetration of unconventional oil 
into the world market. The means chosen to accomplish this was to 
devise a supply/demand equilibrium model of the world oil market 
(excluding the internal interactions of countries with centrally 
planned economies) for the 50-year period from 1980 to 2030. The 
supply of oil from 24 regional sources and 15 unconventional fuel 
technologies is balanced against oil demand from three aggregate 
world regions to calculate world oil production and price tracks. 
When the world oil price exceeds the cost of an unconventional 
source of oil, it will penetrate the market at a rate determined by 
timing and production growth parameters. 8 refs. 
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26933 (DOE/NBM—6009466) Petroleum exploration 
and production costs: background study for methanol cost- 
competitiveness as a transportation fuel. Rothmann, A. 
(USDOE Assistant Secretary for Policy, Planning and 
Analysis, Washington, DC. Office of Policy Integration). 
Mar 1986. 9p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86009466. 

Since the domestic oil industry must operate in the interna- 
tional market, their ability to compete depends on a world price 
high enough to make domestic production profitable. The world 
has an estimated 700 billion barrels of crude oil proved reserve 
(Annual Energy Review 1984, EIA, p.211), with almost 60% locat- 
ed in the Middle East. In 1982 the world consumed oil at the rate 
of 60 million barrels/day (AER 1984, EIA, p.225). At this rate of 
consumption the world can continue on existing reserves for about 
30 years. In addition, US Geological Surveys indicate significant re- 
sources of fossil fuels remain undiscovered worldwide. As the spot 
price of oil falls, from a high of over $40 per barrel in 1981 to $12 
per barrel mosi recently, it is apparent that such short-term price 
extremes do not reflect the resource scarcity. But, the equilibrium 
price of oil must equal the marginal cost of production, or the oil 
replacement cost. Therefore long-term price trends should reflect 
resource scarcity. That is unless the value of the resource has been 
supplanted by an alternative commodity. At the current price level 
there does not appear to be a viable alternative to oil derived gaso- 
line. Good judgement is needed to decide when and how to make a 
transition to alternative liquid fuels. From a business perspective, 
synfuels and methanol are not profitable investments at present. 
The consensus in the transportation and fuels industries is that 
methanol and synfuels require a 10 to 30 year lead time for devel- 
opment (SAE Conference, 1985). Potential alternative fuels produc- 
ers need to capture a substantial portion of the market initially to 
realize a profit. The large and diffuse transportation infrastructure 
is a major barrier to development. Further research into the costs 
of full scale production for methanol, with consideration of infra- 
structure requirements, will further this anlysis. 14 refs., 2 figs. 


26934 (NP—6750902) New aspects of fuel supply. (Deut- 
sche Shell A.G., Hamburg (Germany, F.R.). Abt. Informa- 
tion und Presse). Apr 1984. 13p. (In German). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86750902. 

The report in question briefly discusses the following sub- 
jects: - the oil crises - implications and consequences, - the impact 
of oil availability on demand, - structural changes, - production 
range, - oil supply, - intensified drilling activities in non-OPEC 
countries, - the levelling function of the OPEC, - oil price develop- 
ment, - safe supply and market. (UA). 
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26935 (AD-A—163179/5/XAB) Experimental determina- 
tion of safe atmospheric exposure concentrations of JP-10 jet 
fuel. Final technical report. Haun, C.C.; Kinkead, E.R.; 
Vernot, E.H.; MacEwen, J.D.; Bruner, R.H. (California 
Univ., Dayton, OH (USA)). Nov 1985. 25p. NTIS, PC 
A02/MF AOl 

Four animal species were exposed for 1 year to 100 ppm 
(556 cu mg/m) JP-10 to determine its long-term toxic and oncogen- 
ic effects. Rats, mice, and hamsters were maintained for 1 year 
poste posure, while dogs were held for 5 years post exposure. Mean 
body weights of exposed hamsters and make rats were lower than 
controls during exposure. Weight recovery occurred in hamsters, 
but not in male rats during post exposure phase of the study. Signif- 
icant JP-10 exposure-related effects were renal tubular nephrosis to- 
— with an increase in benign and malignant renal-cell tumors in 

le rats. 
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26936 (DOE/IG—0226) Audit of controls over crude oil 
production — Public Law 94-258 Naval Petroleum Re- 
serve No. 1, Elk Hills, California. (USDOE Office of In- 
spector General, Albuquerque, NM. Office of Audits). 25 
Apr 1986. 27p. TIC, PO Bx 62, Oak Ridge, TN 37831. File 
Number TI86009650. 

The Naval Petroleum Reserves Production Act of 1976 
(Public Law 94-258) requires the Secretary to produce oil and gas 
from the Reserve at the Maximum Efficient Rate (MER) developed 
consistent with sound engineering practices. MER is defined as 
"the maximum sustainable daily oil or gas rate from a reservoir 
which will permit economic development and depletion of that res- 
ervoir without detriment to the ultimate recovery.” MER is deter- 
mined through analyses and calculations using defined factors and 
parameters acquired through standard oil field testing procedures. 
Economic development and depletion of a reservoir without detri- 
ment to ultimate recovery means that production rates should not 
cause loss of originally obtainable petroleum and that revenues 
should exceed the cost of production. The purpose of the audit was 
to determine if the Department had adhered to the MER limitation 
on production at the Reserve as required by Public Law 94-258. 
Our review disclosed that production rates at the Reserve were not 
developed through engineering-based MER calculations. Produc- 
tion for the past seven years has exceeded the MER calculated by 
the Reserve's own engineers and principal consultants. According 
to studies prepared by the Department’s technical engineers and 
consultants, between 90 and 130 million barrels of otherwise recov- 
erable oil is at risk of being lost through overproduction over the 
life of the Reserve. Based on the average market value of $18 per 
barrel on March 6, 1986, the value of this oil was between $1.60 
billion and $2.30 billion. We estimate that about half of the oil at 
risk of loss could yet be recovered if Reserve management develops 
and implements valid engineering-based MERs. 11 refs. 
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26937 Comparative study of combustion in kerosene heat- 
ers. Lionel, T.; Martin, R.J.; Brown, N.J. (Lawrence Berke- 
ley Lab., CA). Environmental Science and Technology; 20: 
No. 1, 78-85(Jan 1986). Contract AC03-76SF00098. 

The combustion characteristics of radiant, convective, and 
multistage kerosene heaters have been determined and compared. 
Two types of experiments were conducted. In the first of these, 
composition and temperature were measured as a function of axial 
position in the heater to determine the progress of combustion. In 
the second type, composition, fuel consumption rate, temperature, 
pressure, and exhaust stream mass flow rate were measured in an 
exhaust manifold to ascertain the effect of heater type and heater 
operating conditions on exhaust gas composition. Fuel consumption 
was sensitive to wick height, wick age, and volume of fuel in the 
tank. Heater design strongly influenced emission rates. The convec- 
tive and multistage heaters produced the smallest amounts of CO 
(per kilojoule). The radiant heater produced the largest amounts of 
CO and the smallest amounts of NO/sub x/. The convective heater 
produced the largest amounts of NO/sub x/. Results were com- 
pared with chamber and other laboratory studies, and agreement 
among the various studies was found to be quite satisfactory. 12 ref- 
erences, 4 figures, 8 tables. 
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0302 Geology And Exploration 


26938 (DOE/MC/21181—1950-Vol.3) Geological evolu- 
tion and analysis of confirmed or suspected gas hydrate local- 
ities. Volume 3. Basin analysis, formation and stability of gas 
hydrates in the western Gulf of Mexico. Krason, J.; Finley, 
P.; Rudloff, B. (Geoexplorers International, Inc., Denver, 
CO (USA)). Oct 1985. Contract AC21-84MC21181. 195p. 
NTIS, PC A09/MF AOl1; 1; GPO Dep. File Number 
DE86001057. 

This document is Volume 3 of a series of reports entitled 
“Geological Evolution and Analysis of Confirmed or Suspected 
Gas Hydrate Localities.” Volume 3 is an analysis of the “Formation 
and Stability of Gas Hydrates in the Western Gulf of Mexico.” 
This report presents a geological description of the western Gulf of 
Mexico, including regional and local structural settings, geomor- 
phology, geological history, stratigraphy, and physical properties. It 
provides the necessary regional and geological background for 
more in-depth research of the area. Detailed discussion of bottom 
simulating acoustic reflectors, sediment acoustic properties, and dis- 
tribution of hydrates within sediments is also included. The forma- 
tion and stabilization of gas hydrates in sediments are considered in 
terms of phase relations, nucleation, and crystallization constraints, 
gas solubility, pore fluid chemistry, inorganic diagenesis, and sedi- 
ment organic content. Together with a depositional analysis of the 
area, this report is a better understanding of the thermal evolution 
of the locality. It should lead to an assessment of the potential for 
thermogenic hydrocarbon generation. 271 refs., 75 figs., 7 tabs. 


26939 (DOE/METC—86/0232) Western gas_ sands. 
Technology status report. (USDOE Morgantown Energy 
Technology Center, WV). Jan 1986. 22p. NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE86001039. 

Western gas sands research is conducted by the US Depart- 
ment of Energy’s (DOE) Morgantown Energy Technology Center 
to encourage the development of very low permeability, lenticular 
gas sands in the western US. This research is an integral part of 
DOE's Unconventional Gas Recovery Program, which is a multi- 
disciplinary effort to develop the technology for producing natural 
gas from resources that have been classified as unconventional be- 
cause of unique geologies and production mechanisms. The current 
research is an outgrowth of earlier Government research on tight 
sands in which nuclear and massive hydraulic fracturing stimula- 
tions were tested without definitive results. Based on input from the 
gas industry, universities, and geologic and engineering consulting 
firms, activities were broadened to include fundamental research 
and development. Consequently, the focus of the research for the 
last several years has been on improving diagnostic instrumentation 
for reservoir and stimulation performance evaluation, geophysical 
and engineering interpretation, and stimulation techniques. Integrat- 
ed geologic studies of three depositional basins that contain tight 
lenticular sandstone units have also been pursued as part of this 
new effort. To date, the following tentative conclusions have been 
formulated: the permeability of the tight gas sands can be as much 
as three to four orders of magnitude lower than that of convention- 
al gas deposits; ninineteen western geologic basins and trends have 
been identified that contain significant volumes of tight gas. Gas re- 
sources in the priority geologic basins have been estimated as fol- 
lows: Piceance Basin, 49 Tcf; Greater Green River Basin, 136 Tcf; 
Uinta Basin, 20 Tcf. The critical parameters for successfully devel- 
oping tight sandstone resources are: (1) the presence of natural mi- 
crofractures within a reservoir; and (2) the effective propped length 
of hydraulically induced fractures. 2 refs., 9 figs., 2 tabs. 
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26940 (NIPER—134) Shannon sandstone outcrop data 
collection, preliminary analyses, and comparison of Teapot 
Dome Reservoir and outcrop data. Status report. Jackson, 
S.R. (National Inst. for Petroleum and Energy Research, 
Bartlesville, OK (USA)). Mar 1986. Contract FC22- 
83FE60149. 12p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE86009679. 

An outcrop study of the Shannon sandstone, conducted in 
October 1985, resulted in recovering 427 1-inch diameter core 
plugs, which were documented by geologic description and photo- 
graphs. Permeability and porosity measurements of the samples will 
allow studies of: (1) lateral variability of these parameters on sever- 
al scales; (2) effect of geologic factors on the spatial distribution of 
k and phi; (3) applicability of outcrop data to subsurface reservoirs; 
and (4) generic techniques for describing and integrating spatial 
variability in reservoir and outcrop data. Petrographic and SEM 
analysis of the samples will supplement K and phi data by indicat- 
ing lateral distributions of clay content, mineralogy, and pore-filling 
cement types. Preliminary analysis and comparison of 142 perme- 
ability measurements from the Shannon sandstone in the reservoir 
to 204 measurements from an equivalent 1-foot-thick zone in the 
outcrop indicate that both data sets are log normally distributed 
and have similar frequency distribution functions. 2 refs., 4 figs. 


26941 (NMERDI—2-73-4313) Rock matrix and fracture 
analysis of flow in western tight gas sands. Annual report, 
1985. Morrow, N.R.; Ward, J.S.; Brower, K.R. (New 
Mexico Inst. of Mining and Technology, Socorro (USA). 
New Mexico Petroleum Recovery Research Center). Mar 
1986. 95p. NTIS, PC AO5/MF A0l; 1; GPO Dep. File 
Number DE86008257. 

This report presents results of a joint project with the US 
Department of Energy on low permeability gas sands. Core materi- 
al has been obtained through the Multi-Well project. Thirty-one 
matrix (non-fractured) cores have been tested for the effects of for- 
mation net overburden pressure, on gas flow. The cores are highly 
sensitive to confining pressure, and it is essential that they be tested 
at formation conditions. Three basic features of the pore structure 
of low permeability gas sands have been identified. These are sheet 
pores at grain boundaries, solution pores formed from unstable rock 
grains and cements, and microporosity which can arise from a vari- 
ety of materials such as clays and chert. Flow measurements, sur- 
face area determinations, adsorption isotherms and other techniques 
have been used to investigate the structural features of tight sands. 
Economic production of low permeability gas sands depends on the 
presence of fractures. Experiments with cores containing calcite- 
filled fractures show that the fractures often have about the same 
permeability as the surrounding matrix, but can sometimes provide 
relatively conductive pathways for gas flow. Ancient open (not 
cement-filled) fractures which will be very important to gas pro- 
duction from tight sands have also been identified. 40 refs., 34 figs., 
8 tabs. 
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26942 (LBL—20806) New three phase equilibrium model 
(oil-gas-brine) used to interpret production of liquid hydrocar- 
bons from a geopressured gas well. Weres, O.; Jun, C.H.; 
Tsao, L. (Lawrence Berkeley Lab., CA (USA)). Jan 1986. 
Contract AC03-76SF00098. 9p. (SPE—15084; CONF- 
8604136—4). NTIS, PC A02. File Number DE86009371. 

From Society of Petroleum Engineers regional meeting; 
Oakland, CA, USA (2 Apr 1986). 

Several of the design geopressured gas wells developed by 
the US Department of Energy have produced small amounts of 
liquid hydrocarbons. At all wells, an unusual, aromatic gas conden- 
sate has been collected. This condensate differs dramatically from 
oil, containing predominantly light aromatic hydrocarbons, with 
subordinate cycloalkanes, branched alkanes, and normal alkanes. 
Two of the wells have also produced a paraffinic oil. We have ana- 
lyzed hydrocarbon liquids produced from the Gladys McCall No. 1 
well (Cameron Parish, Louisiana). We have developed a computer 
program that models detailed phase relations in the system gas-oil- 
brine, and have used it to interpret the production of hydrocarbon 
liquids from Gladys McCall No. 1. We conclude that a single dis- 
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persed hydrocarbon phase was present within the producing forma- 
tion, initially at some distance from the wellbore. The aromatic 
condensate represents the relatively water soluble hydrocarbons 
which dissolved in the brine. Prolonged production of brine from 
the well caused the hydrocarbon phase to move toward the well, 
ultimately leading to production of oil. Adsorption of less volatile 
hydrocarbons on minerals and organic matter retarded their trans- 
port in the formation, producing some chromatographic separation 
of the hydrocarbons in the oil. 13 refs., 5 figs. 


0306 Marketing And Economics 
REFER ALSO TO CITATION(S) 26920, 26921, 26944 


26943 (DOE/EIA—0130(86/02)) Natural Gas Monthly, 
February 1986. (USDOE Energy Information Administra- 
tion, Washington, DC. Office of C Oil and Gas). 21 Apr 1986. 
167p. NTIS, PC A08/MF AOI; 1 - GPO; GPO Dep. File 
Number DE86009682. 

Current data on natural and supplemental gas consumption, 
disposition, production, prices, storage, imports, and exports in the 
United States are provided for each year from 1980 through Febru- 
ary 1986 with monthly data for the most recent 3 years. Some data 
are also given by State or city; some data are also given for previ- 
ous years. Operating and financial data for major interstace natural 
gas pipeline companies, as well as data on filings, ceiling prices, and 
transportation under the Natural Gas Policy Act of 1978, are also 
included. Explanatory notes, a discussion of data sources, and a 
glossary are included. Three reports previously published as sepa- 
rate annuals are now published in this report. The three are: "Un- 
derground Natural Gas Storage in the United States” (DOE/EIA- 
0239), "US Imports and Exports of Natural Gas” (DOE/EIA- 
0188), and “Main Line Sales of Natural Gas to Industrial Users” 
(DOE/EIA-0129). Beginning with the October 1985 issue, Table 
34, "Gas Home Customer Weighted Heating Degree Days” has 
been added and will appear during the winter heating season. The 
feature article for this month is “Pricing Provisions for Old Inter- 
state Natural Gas Contracts.” 6 figs., 34 tabs. 


0309 Artificial Stimulation 


REFER ALSO TO CITATION(S) 26878, 26939 


0310 Legislation And Regulation 


26944 (DOE/PE—0074) Natural Gas Policy Act Amend- 
ments of 1986. (USDOE Office of Policy, Planning and 
Analysis, Washington, DC). Apr 1986. 103p. NTIS, PC 
A06/MF A01; GPO Dep. File Number DE86009203. 

This report presents an analysis of the economic effects of 
legislation proposed by the Administration to further deregulate the 
US natural gas market. The Administration bill, “The Natural Gas 
Policy Act Amendments of 1986,” will eliminate remaining well- 
head price controls, provide open access to pipeline transportation 
services, and repeal restrictions on natural gas use. The first part of 
the report describes current and future conditions in the domestic 
natural gas market under existing regulations. The second part of 
the report describes the effects of the Administration bill on future 
market conditions. This part of the report includes estimates of the 
economic benefits of the Administration bill as compared to exist- 
ing regulations. Since oil and natural gas prices are closely linked, 
the analysis presented in the report uses a range of world oil price 
projections to account for the uncertainty inherent in today’s world 
oil market. 6 tabs. 
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0320 Transport, Pipelines, And Handling 
REFER ALSO TO CITATION(S) 26945 
0330 Properties 


26945 (NIPER—142) Thermophysical properties of natu- 
ral gas components determined by speed of sound measure- 
ments. Speed of sound measurement in methane. Sivaraman, 
A.; Gammon, B.E. (National Inst. for Petroleum and 
Energy Research, Bartlesville, OK (USA)). 28 Feb 1986. 
Contract FC22-83FE60149. 33p. NTIS, PC A03/MF AO0Ol1; 
GPO Dep. File Number DE86009255. 

Experimental speed-of-sound data for pure methane are tabu- 
lated for temperatures from 193.05 to 423.15°K, for densities from 1 
to 14.5 moles per dm°, and for pressures from 14 to 275.5 bar. The 
measurements were made at frequencies from 0.5 to 2.5 MHz. Cor- 
rections were made for viscous and thermal damping and for vibra- 
tional relaxation to provide equilibrium-thermodynamic values of 
the speed of sound at zero frequency. The specific heats at constant 
volume were evaluated from the corrected speed of sound and tab- 
ulated. 11 refs., 3 figs., 1 tab. 


0340 Combustion 


REFER ALSO TO CITATION(S) 27581, 27945 


04 OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 26815, 26816 
0403 Drilling, Fracturing, And Mining 


26946 (LA—10671-MS) Summary report of the oil shale 
fragmentation project at Anvil Points Mine, Colorado. Dick, 
R.D.; Craig, J.L. (Los Alamos National Lab., NM (USA)). 
Mar 1986. Contract W-7405-ENG-36. 135p. NTIS, PC 
A07/MF AO1; 1; GPO Dep. File Number DE86009791. 

In 1981 and 1982 the Geophysics Group, ESS-3, of the Los 
Alamos National Laboratory was involved in an extensive series of 
field experiments devoted to fragmentation of oil shale. Los Alamos 
was part of the research team that participated in the experiments 
at the Anvil Points Mine, Colorado, and was supported by the Lar- 
amie Energy Technical Center at Laramie, Wyoming, as part of the 
Department of Energy's fossil fuel program. Anvil Points Mine is 
located on the Naval Oil Shale Reserve near Rifle, Colorado, in 
shale that is a member of the Green River formation. The purpose 
of the research project was to evaluate the feasibility of using the 
modified in situ (MIS) retort technique for recovery of kerogen 
from the oil shale using commercial explosives to produce the 
rubble bed and to develop computer codes to simulate fragmenta- 
tion by blasting. Forty-five full-scale and twelve small-scale tests 
were conducted over a twelve-month period starting July 1981. 
The full-scale tests ranged from very simple cratering experiments 
to complex multiple-borehole configurations with two explosive 
columns in each hole designed to produce a rubble bed for deter- 
mining fluid flow characteristics. This report documents the forty- 
five full-scale field tests in summary form. A written description 
outlines the as-fired features of each test including test name, loca- 
tion, and date; purpose for the test; geometric configuration and in- 
strumentation; and principal results. In addition, each test is depict- 
ed in schematic diagrams to indicate visually the design features, in- 
strumentation placement, and details of the explosive loading. The 
small-scale tests were directed at effects of kerfing and charge 
timing on fragmentation. However, these tests are not included in 
this report. 27 refs., 88 figs. 


26947 (SAND—85-2768) Oil shale program. Quarterly 
reports, October 1984-March 1985. Hommert, P.J. (ed.). 
(Sandia National Labs., Albuquerque, NM (USA)). Mar 
1986. 69p. NTIS, PC A04/MF A0Ol; GPO Dep. File 
Number DE86008866. 
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Recent field experiments have demonstrated that the yield 
from an in situ retort is largely controlled by the characteristics of 
the rubble bed produced during the bed preparation step. This real- 
ization has focused the need to develop a predictive capability for 
the fragmentation step in the process of constructing an in situ 
retort. In addition, it is important that criteria for the blast results 
be developed that are based on a thorough understanding of retort 
yield as a function of bed characteristics. The influence of perme- 
ability structure on retort yield must be clearly defined. At the 
present time the Sandia program addresses the two interrelated 
areas of: bed preparation and characterization; and retorting proc- 
ess. This progress report contains the following papers: (1) Atlas 
cratering tests; (2) comparison of old and new damage models; (3) 
advancements in code development - CAROM; and (4) laboratory 
retorting experiments - run 42. Separate abstracts have been pre- 
pared for each of these papers for inclusion in the Energy Data 
Base. 


26948 (SAND—85-2768, pp 5-25) Atlas cratering tests. 
Shirey, D.L.; Uhl, J.E.; Parrish, R.L. Mar 1986. NTIS, PC 
A04/MF AO1. File Number DE86008866. 

In Oil shale program. Quarterly reports, October 1984- 
March 1985. 

During this reporting period, a joint experimental program 
was conducted with the Atlas Powder Company (Atlas). The ob- 
jective of Sandia's participation in this effort was primarily instru- 
mentation development. In particular, prototypes of the smart 
motion detector accelerometer package were tested along with fur- 
ther efforts to make explosive gas pressure measurement. From 
Atlas’s perspective the tests were run primarily for the purpose of 
studying various explosive interaction problems, such as deadpress- 
ing and sympathetic detonation. In this regard the continuous wave 
propagation measurements provided by Sandia with the SLIFER 
system proved invaluable. Overall, this was a successful joint test- 
ing program for both Atlas and Sandia. Of most significance to the 
Sandia program were the results of the attempts to measure explo- 
sive gas pressure. Analyses of these data have lead to a complete 
redesign of the instrumentation which should lead to improved 
pressure measurements on the next series of oil shale fracturing 
tests. 17 figs., 1 tab. 


26949 (SAND—85-2768, pp 27-31) Comparison of old 
and new models. Kuszmaul, J.S. Mar 1986. NTIS, 
PC A04/MF AO1. File Number DE86008866. 

In Oil shale program. Quarterly reports, October 1984- 
March 1985. 

For a number of years the Sandia oil shale program has had 
the capability to make fracturing calculations using a hydrodynamic 
code, TOODY, and a model for oil shale fracture known as the 
DAMAGE model. In the previous quarterly it was reported that 
this DAMAGE model had been inserted in a much faster vector- 
ized hydrodynamic code, DYNA2D, thus greatly improving our 
ability to perform fracture calculations. In this reporting period, a 
new version of the DAMAGE model has been developed and im- 
plemented in DYNA2D. This model eliminates the arbitrary con- 
stants (whose values had been set for a single grade of shale) con- 
tained in the previous model by relating all parameters directly to 
properties that can be measured, such as the static fracture tough- 
ness. This development greatly extends our overall capability to 
predict oil shale fracture because meaningful calculations for differ- 
ent grades of shale with different mechanial properties can now be 
made. 4 figs. 


26950 (SAND—85-2768, pp 33-49) Advancements in 
code development: CAROM. Gorham-Bergeron, E.D.; Kusz- 
maul, J.S. Mar 1986. NTIS, PC A04/MF A01. File Number 
DE86008866. 

In Oil shale program. Quarterly reports, October 1984- 
March 1985. 

The development of our capability to calculate rock motion 
continued during this period. A new motion code, CAROM, built 
upon the concept of an earlier code, BUMP, was introduced. The 
principal difference between these two codes is that CAROM uti- 
lizes an event driven simulation where the time step is continually 
adjusted to equal the time until the next collision. This improve- 
ment has greatly reduced the computational time needed to make 
motion calculations and has added the benefit of making the code 
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unconditionally stable. This quarterly contains a detailed discussion 
of the CAROM code including assumptions and algorithms. 6 figs. 


0404 Oil Production, Recovery, And Refining 


REFER ALSO TO CITATION(S) 26837, 26946, 26947, 27527, 27903 


26951 (DOE/FE/60177—0037) Laboratory screening of 
thermal recovery processes for Tar Sand Triangle. Roman- 
owski, L.J. Jr.; Thomas, K.P. (Western Research Inst., Lar- 
amie, WY (USA)). Nov 1985. Contract FC21-83FE60177. 
20p. NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86007927. 

Four thermal processes (steam displacement, not-gas pyroly- 
sis, reverse and forward combustion) were evaluated to select the 
most effective oil recovery process for the in situ development of 
the tar sand resource at Tar Sand Triangle, Utah. Reverse combus- 
tion was not considered an effective process for this deposit be- 
cause of the low initial bitumen content and the nonutilization of 
the residual coke. Since the hot-gas pyrolysis process simulates the 
pyrolysis of bitumen in the forward combustion process, only steam 
displacement and hot-gas pyrolysis were chosen for laboratory 
evaluation using a tubular reactor. In the laboratory evaluation the 
residual oil and coke saturation after steam displacement was found 
to be independent of the initial bitumen content and totaled 29% of 
pore voluem. Since the initial bitumen saturation wasn’t much 
greater than the residual oil saturation, the oil yield from the steam 
displacement test was only 9.1 wt % of the initial bitumen. The oil 
yield from the hot-gas pyrolysis test was 54 wt % of the initial bitu- 
men, which is almost identical to the Fischer assay yield. The resid- 
ual coke and product gas were 23 and 21 wt % of the initial bitu- 
men, respectively. These values are much different from those de- 
termined by Fischer assay because of the steam-char and water-gas 
shift reactions of the hot-gas pyrolysis test. Since the forward com- 
bustion process utilizes the residual coke and is expected to produce 
oil yields equivalent to the hot-gas pyrolysis process, it was selected 
as the most promising process for the recovery of oil from the Tar 
Sand Triangle resource. 16 refs., 2 figs., 6 tabs. 


26952 (DOE/FE/60177—0040) Extraction of reference 
eastern shale with hydrogen donor and nondonor solvents. 
McKay, J.F.; Blanche, M.S. (Western Research Inst., Lara- 
mie, WY (USA)). Sep 1985. Contract FC21-83FE60177. 
15p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86009060. 


Oil shale from the New Albany Formation in Bullitt County, 
Kentucky, was treated with water together with hydrogen-donor 
and nondonor solvents at 400°C and extracted with benzene-metha- 
nol. The purpose of the experiments was to measure the amount of 
liquid organic material recovered with hydrogen-donor and non- 
donor solvents. Liquid organic material amounting to approximate- 
ly double that recovered by a Fischer assay experiment was recov- 
ered with tetralin, a hydrogen-donor solvent, and with naphthalene, 
a nondonor solvent. The shale was also treated with tetralin and 
water for periods of 5 minutes to 60 minutes to measure the effect 
of time on yield of liquid product. The results showed that yields 
increased with time and that treatment times of about 30 minutes 
were required to recover more liquid product than that produced 
by a Fischer assay experiment. 10 refs., 1 fig., 2 tabs. 


26953 (SAND—85-2768, pp 51-62) Laboratory retorting 
experiments: Run 42. Bickel, T.C.; Cook, D.W.; Engler, 
B.P. Mar 1986. NTIS, PC A04/MF AOl1. File Number 
DE86008866. 

In Oil shale program. Quarterly reports, October 1984- 
March 1985. 

The fifth and final in a series of 100 kg, vertical laboratory 
experiments has been completed. The research goal in performing 
these experiments is to distinguish oil yield loss mechanisms caused 
by nonuniform permeability distribution in an oil shale retort from 
those caused by other factors (e.g. particle size, grade, operating 
conditions, etc.). With this goal in mind, a series of 100 kg adiabatic 
pilot retorting experiments have been conducted with deliberate 
axisymmetric permeability variations. The permeability contrast has 
been introduced by varying the shale particle size distribution 
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within the bed. This last experiment designated as Run 42, was in- 
tended to duplicate the conditions of the first permeability contrast 
experiment, Run 39. The results of Run 42 are entirely consistent 
with earlier runs demonstrating once again the importance of per- 
meability structure on retort yield. 8 figs., 6 tabs. 


0405 Properties And Composition 
REFER ALSO TO CITATION(S) 26951, 27829 
0407 Health And Safety 


26954 (DOE/ER/60199—2) Mortality in the Scottish 
shale oil areas. report, March 30, 1985-June 30, 
1986. Jacobsen, M. (Institute of Occupational Medicine, Ed- 
inburgh (UK)). Mar 1986. Contract AC02-84ER60199. 19p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE86008511. 

The aim was to identify possible shale-related health hazards 
by studying mortality in small areas of Scotland where the industry 
was concentrated before it closed in 1962. Completion of the 
second 12-month period has generated shale-activity-specific small 
area statistics of cancer mortality for the period 1953 through 1961; 
of cause-specific (including cancer) mortality for 1962 through 
1981; and of general (all causes) mortality for 1911 through 1931. 
No unexpected shale-associated health hazards were identified. An 
apparent small excess general mortality among males resident in the 
shale areas during the 1950s and 1960s is being studied further in 
the continuing work. This includes birth cohort analyses and limit- 
ed case-control studies of skin and bladder cancers. 


0409 Waste Research And Management 


26955 (DOE/FE/60177—0035) Chromatographic profiles 
of oil shale processing by-product waters and selected frac- 
tions. Poulson, R.E.; Hill, S.L.; Mason, J.M. (Western Re- 
search Inst., Laramie, WY (USA)). Sep 1984. Contract 
FC21-83FE60177. 100p. NTIS, PC A05/MF A011; 1; GPO 
Dep. File Number DE86006833. 

Capillary column gas chromatography (GC) and reversed- 
phase high-performance liquid chromatography (RP-LC) were used 
to prepare fingerprints (chromatographic profiles) of complex mix- 
tures of organic materials in raw waters from four oil shale process- 
es and from fractions produced in an environmentally mimetic sepa- 
ration scheme. The scheme was liquid-liquid extraction with meth- 
ylene chloride giving hydrophilic and organophilic fractions. Direct 
aqueous injection of samples was used for whole waters and hydro- 
philic fractions when it proved to be an expedient approach to the 
“intractable” or extremely hydrophilic materials. Previous work in 
many laboratories has concentrated on organophilic (hydrophobic) 
fractions produced in this type of separation scheme. One aim of 
the present work has been to examine the hydrophilic organic frac- 
tion in the same detail as the organophilic fraction to attempt to 
identify key indicator chemical classes or species which might serve 
as indicators or tracers in synfuels processing operations in either 
the laboratory or the environment. Current developments in high- 
performance liquid chromatography with their implications for 
aqueous partitioning studies are reviewed and related to the results. 
Potential key indicator chemical classes were apparent in the neu- 
tral fractions of the hydrophilic and organophilic fractions. Ampho- 
teric materials, ordinarily discarded in most extraction protocols, 
were characterized. 81 refs., 17 figs., 8 tabs. 


26956 (DOE/FE/60177—0036) Single-column ion chro- 
matography for sulfur-containing anions in oil shale by-prod- 
uct waters. Poulson, R.E.; Borg, H.M. (Western Research 
Inst., Laramie, WY (USA)). Oct 1984. Contract FC21- 
83FE60177. 52p. NTIS, PC A04/MF A01; 1; GPO Dep. 
File Number 1DE86006963. 

The chemical species of inorganic sulfur in oil shale by-prod- 
uct waters determine its potential environmental fate. Volatile spe- 
cies such as sulfide may take one path and nonvolatile such as sul- 
fate another. Research in sulfur collection, concentration, confine- 
ment, or utilization of sulfur in retort water depends on the ability 
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to analyze unstable sulfur species in near real time during oil shale 
retorting. Five principal sulfur-containing anions were separated 
and detected in oil shale retort by-product waters using a simple 
high-performance liquid chromatograph with a mercury emission 
(254 nm) photometric detector. The anions - sulfide, sulfite, sulfate, 
thiosulfate, and thiocyanate - were studied on a silica-based anion 
exchanger and on a resin-based anion exchanger over a range of 
conditions with two types of eluents. The eluent systems were 
phthalate/borate or gluconate/borate to accommodate indirect pho- 
tometric detection or direct photometric detection respectively. 
The photometric detection systems were compared with conven- 
tional conductivity detection and electrochemical detection. Indi- 
rect photometric detection for general or universal detection was 
shown to be comparable to conductivity detection. Direct photo- 
metric detection of sulfide was superior to electrochemical detec- 
tion in the oil shale retort by-product water analyses because of 
electrode poisoning effects caused by the organic-laden by-product 
waters on the electrochemical detector. 56 refs., 27 figs. 


26957 (DOE/FE/60177—0038) Description and selection 
of soils at two oil shale disposal sites. McGowan, L.J. (West- 
ern Research Inst., Laramie, WY (USA)). Jun 1985. Con- 
tract FC21-83FE60177. 15p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE86008248. 

This paper presents geologic soil descriptions of two oil 
shale areas selected for soil sampling. Soil samples are to be collect- 
ed specifically from areas designated for spent shale disposal. One 
shale disposal site is the Colorado Rio Blanco lease tract C-a, 84 
Mesa. The other area is adjacent to the Clegg Creek Member of 
the New Albany shale in southeast Indiana. Site descriptions are 
considered to be fundamental before sampling in order to collect 
samples that are representative of the major parent material. The 
dominant parent materials found near Rio Blanco are basalt, sand- 
stone, and marlstone. The dominant parent material in southeast In- 
diana is glacial till. The soils weathered from these materials have 
different physical and chemical characteristics. Collected samples 
will be representative of these characteristics. 6 refs., 3 figs. 


26958 (DOE/FE/60177—0039) Nonspecific detection of 
arsenic in high performance liquid chromatography: a feasibil- 
ity study. Poulson, R.E.; Borg, H.M. (Western Research 
Inst., Laramie, WY (USA)). Mar 1985. Contract FC21- 
83FE60177. 3lp. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86009061. 

Both gas-phase and liquid-phase systems were evaluated for 
their potential application in continuous on-line high performance 
liquid chromatography (HPLC) detection of arsenic species in oil 
shale byproduct waters. Previous work on related building blocks 
was reviewed in detail and possible systems chosen for additional 
laboratory evaluation. The basic system proposed includes on-line 
arsine generation followed by continuous gas phase detection with 
a thermionic ionization detector (TID) operated in the nitrogen/ 
phosphorus mode, or liquid-phase colorimetry with silver diethyl- 
dithiocarbamate/pyridine (AgDDTC) reagent. Detection limits 
were calculated for arsenic based on static tests. The TID was 
tested in conjunction with gas chromatography of triphenylarsine, 
yielding 0.1 ng/min As sensitivity. The arsine AgDDTC system 
calculation was 50 ng/mL. Either system was deemed feasible for 
application to fractional ppM-level arsenic species detection on-line 
in HPLC effluents even though on-line sensitivities could be poorer 
than those calculated from the static tests by an order of magni- 
tude. 62 refs., 4 figs., 4 tabs. 


0410 Environmental Aspects 


26959 Determination of direct-acting mutagens and clas- 
togens in oil shale retort process water. Chen, D.J.; Deaven, 
L.L.; Meyne, J.; Okinaka, R.T.; Strniste, G.F. (Los Alamos 
National Lab., NM). pp 269-275 of Short-term bioassays in 
the analysis of complex environmental mixtures. III. Waters; 
Sandhu; Lewtas; Claxton; Chernoff; Nesnow (eds.). New 
York, NY; Plenum Publishing Corporation (1983). 

Shale oil products contain various metabolically active and 
photoactive genotoxic components. In addition, preliminary obser- 
vations indicated that retort process water contains direct-acting 
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mutagens that cause significant increases in 6-thioguanine-resistant 
(6-TG/sup R/) mutants in Chinese hamster ovary (CHO) cells. 
However, we have been unable to demonstrate the occurrence of 
direct-acting mutagens in these process waters when tested in the 
standard Ames/Salmonella assay. In this report, we present results 
concerning the dose response of direct-acting mutagenicity in an 
aboveground retort process (ARP) water and various fractions 
from it. Since many mutagenic agents are also clastogenic, we have 
compared the cytogenetic and mutagenic effects of this process 
water under the same experimental conditions. 


26960 Fractionation of an oil shale retort process water: 
isolation of photoactive genotoxic components. Strniste, G.F.; 
Bingham, J.M.; Spall, W.D.; Nickols, J.W.; Okinaka, R.T.; 
Chen, D.J.C. (Los Alamos National Lab., NM). pp 139-151 
of Short-term bioassays in the analysis of complex environ- 
mental mixtures. III. Waters; Sandhu; Lewtas; Claxton; 
Chernoff; Nesnow (eds.). New York, NY; Plenum Publish- 
ing Corporation (1983). 

In this report we present recent data concerning attempts to 
fractionate and to chemically identify photoactive, genotoxic com- 
ponents in a particularly bioactive oil shale retort process water. 
Liquid-liquid extraction methods and reverse-phase high pressure 
liquid chromatography (HPLC) were employed in the fractionation 
scheme, and individual samples were assessed for potential photoin- 
duced toxicity and mutagenicity in cultured Chinese hamster ovary 
(CHO) cells. For comparison, these fractionated water samples 
were also assessed for mutagenic potential using the Salmonella his- 
tidine reversion assay with microsomal activation. The photoactive 
fractions of the process water have been analyzed by gas chroma- 
tography/mass spectrometry (GC/MS) to define their chemical 
composition. Several classes of chemical compounds, including al- 
kylated aromatic hydrocarbons, aromatic amines, aldehydes, 
amides, and ketones are prevalent and most likely contribute to the 
photoinduced genotoxic potential of this oil shale retort process 
water. 
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REFER ALSO TO CITATION(S) 26962 


26961 (INIS-mf—9872) Investigations on the genesis o 
syngenetic gold-uranium deposits in conglomerates of the Pe 
cambrian Pongola Supergroup and Moodies Group including a 
contribution on the genesis of the epigenetic gold deposits of 
Klipwal, Kaapvaal Kraton, South Africa. Stupp, H.D. (Koeln 
Univ. (Germany, F.R.). Mathematisch-Naturwissenschaft- 
liche Fakultaet). 5 May 1984. 355p. (In German). NTIS (US 
Sales Only), PC A1l6/MF A0Ol1. File Number DE86751403. 

The terrain diagnostics and the results of mineralogical and 
geochemical investigations are presented and discussed. The gold 
and uranium deposits in the Pongola rocks are described extensive- 
ly. The orogeneses are characterized and their enrichment process- 
es interpreted. The obtained results imply application possibilities 
for the exploration of gold-uranium placers and hydrothermal gold 
orogenesis. (DG). 


0502 Exploration 


(PER—91) Maps compiled by the ESSO Minerals 

Company during their exploration program for uranium in 
A bibliography. Bertolini, A.; Pretorius, L.; 

Weideman, M.; Scheepers, T. (Atomic Energy Corp. of 
South Africa (Pty) Ltd., Pretoria). Sep 1985. 144p. NTIS 

Sales Only), AO7/MF AOl. File Number 
DE86701841. 

The report is a bibliography of approximately one thousand 
maps. The maps contain information of ESSO Minerals Company's 
prospecting activities for mainly uranium in South Africa. ESSO 
explorated for uranium in the Karoo, Northwestern Cape and the 
Bushveld. The bibliography contains two indexes. The one is a list 


of prospects and projects as per geological province and the other 
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is an alphabetic list of projects and prospects. Three geological 
provinces are distiguished, namely, the Bushveld province, Karoo 
province and Namaqualand province. The annotations contain in- 
formation on the location and geographic area of the map, the 
name of the project or prospect, the title, a statement of resposibi- 
lity (this includes the compilers i.e. geologists, and/or draftsmen), 
the statement of scale which is always expressed as a ratio, the date 
of compilation and/or revision and a few keywords to indicate the 
topical subject matter. 1000 refs. 


0504 Feed Processing 


REFER ALSO TO CITATION(S) 27792, 27798, 27816, 28753, 28856 


26963 (DOE/EIS—0126-D-Vol.2) Remedial actions at 
the former Climax Uranium Company Uranium Mill Site, 
Grand Junction, Mesa County, Colorado. Draft environmen- 
tal impact statement. Volume II. Appendices. (USDOE Albu- 
querque Operations Office, NM. Uranium Mill Tailings Re- 
medial Action Project Office). Mar 1986. 790p. NTIS, PC 
A99/MF A01; 1; GPO Dep. File Number DE86009139. 

Appendices included in this report are the following: EPA 
Standards, Engineering Designs, alternatives eliminated from de- 
tailed study, weather, air quality, and noise, soils, geologic, and 
seismic information, hydrology report, floodplain and wetlands as- 
sessment, biologic information, radiation health effects, scenic, cul- 
tural, and historic information, socioeconomic and land use infor- 
mation, vicinity property report, and permits, licenses and approv- 
als. (PLG) 


26964 (EIR-C—1-Ed.3) Uranium recovery from phos- 
phates and phosphoric acid. Huwyler, S. (Eidgenoessisches 
Inst. fuer Reaktorforschung, Wuerenlingen (Switzerland)). 
Apr 1985. 56p. E.LR., Ch-5303 Wuerenlingen, Switzerland. 

In this report the actual state of the art of uranium recovery 
from phosphates and phosphoric acid is described taking into ac- 
count the literature published mainly in 1983 and 1984. Economics 
of this technique are discussed. Information and data about activi- 
ties in the field of uranium recovery in fifteen countries have been 
collected. Seventy-eight references are cited. Seventy-five patents 
published in Chemical Abstracts, Metals Abstracts, Bulletin Signa- 
letique Hebdomaire and INIS Atomindex during the period of time 
mentioned above are listed. 


26965 (INIS-BR—441) Study of reactions for the obten- 
tion of uranium tetrafluoride and hexafluoride. Guzella, 
M.F.R. (Minas Gerais Univ., Belo Horizonte (Brazil). Curso 
de Pos-graduacao em Ciencias e Tecnicas Nucleares). 1984. 
112p. (In Portuguese). NTIS (US Sales Only), PC A06/MF 
AO1. File Number DE86701572. 

Based on an exhaustive bibliographical review, the main pro- 
duction processes of uranium hexafluoride in pilot plants and indus- 
trial facilities are described. The known reactions, confirmed in lab- 
oratory experiments, that lead to UFe or other intermediate fluor- 
ides, are presented and discussed. In order to determine a new ther- 
modinamically feasible reaction involving the sulfur hexafluoride as 
fluorinating agent, a mock-up facility was designed and constructed 
as part of the R and D work planned at CDTN (NUCLEBRAS 
Center for Nuclear Technology Development, MG - Brazil). For 
the UF, synthesis employing UsOs and SFe, several experimental 
parameters were studied. The reaction time, gas flow, temperature 
and stoichiometric relations among reagents are described in detail. 
Suggestions for further investigations regarding this new reagent 
are made. 


26966 (KAERI/RR—456/84) Preparation of UFsub(4). 
Single step reduction of UF; with H2/F2. Chang, In Soon; 
Do, Jae Bum; Choi, Yun Dong. (Korea Advanced Energy 
Research Inst., Daeduk (Republic of Korea)). May 1985. 
38p. (In Korean). NTIS (US Sales Only), PC A03/MF AOI1. 
File Number DE86701666. 

Uranium tetrafluoride (UF,) has been prepared via a single 
step reduction of uranium hexafluoride (UFs) with hydrogen and 
fluorine gases in the cold wall reactor. The tap density and shape 
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of dense UF, powder are largely dependent on the nozzles used, 
either concentric nozzle or the nozzle separated. The round shape 
of dense UF, powder are obtained by adding of hydrogen gas and 
UF.-F2 gaseous mixture through the nozzle separated. Feeding rate, 
ratio of three gases and preheating temperature also have a marked 
effect upon the density and particle size. The specification of the 
UF, product obtained using the nozzle separated in the cold wall 
reactor are well met on the preparation of uranium metal using UF, 
and magnesium powder. 


26967 (NUREG—1179-Vol.1) Rupture of Model 48Y 
UF, cylinder and release of uranium hexafluoride, Sequoyah 
Fuels Facility, Gore, Oklahoma, January 4, 1986. Volume 1. 
(Nuclear Regulatory Commission, Washington, DC (USA). 
Augmented Investigation Team). Feb 1986. 142p. NTIS, PC 
A07/MF AO! - GPO. File Number T186901089. 

At 11:30 a.m. on January 4, 1986, a Model 48Y UFs cylinder 
filled with uranium hexafluoride (UF¢) ruptured while it was being 
heated in a steam chest at the Sequoyah Fuels Conversion Facility 
near Gore, Oklahoma. One worker died because he inhaled hydro- 
gen fluoride fumes, a reaction product of UFe and airborne mois- 
ture. Several other workers were injured by the fumes, but none 
seriously. Much of the facility complex and some offsite areas to 
the south were contaminated with hydrogen fluoride and a second 
reaction product, uranyl fluoride. The interval of release was ap- 
proximately 40 minutes. The cylinder, which had been overfilled, 
ruptured while it was being heated because of the expansion of UFs 
as it changed from the solid to the liquid phase. The maximum safe 
capacity for the cylinder is 27,560 pounds of product. Evidence in- 
dicates that it was filled with an amount exceeding this limit. 18 
figs. 
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26968 (UCRL—94272) AVLIS: a technical and economic 
forecast. Davis, J.I1.; Spaeth, M.L. (Lawrence Livermore 
National Lab., CA (USA)). 1986. Contract W-7405-ENG- 
48. 28p. (CONF-860465—1). NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE86009390. 

From Fuel cycle conference '86; Phoenix, AZ, USA (1 Apr 
1986). 

The AVLIS process has intrinsically large isotopic selectivi- 
ty and hence high separative capacity per module. The critical 
components essential to achieving the high production rates repre- 
sent a small fraction (~ 10%) of the total capital cost of a produc- 
tion facility, and the reference production designs are based on fre- 
quent replacement of these components. The specifications for re- 
placement frequencies in a plant are conservative with respect to 
our expectations; it is reasonable to expect that, as the plant is oper- 
ated, the specifications will be exceeded and production costs will 
continue to fall. Major improvements in separator production rates 
and laser system efficiencies (~ power) are expected to occur as a 
natural evolution in component improvements. With respect to the 
reference design, such improvements have only marginal economic 
value, but given the exigencies of moving from engineering demon- 
stration to production operations, we continue to pursue these im- 
provements in order to offset any unforeseen cost increases. Thus, 
our technical and economic forecasts for the AVLIS process 
remain very positive. The near-term challenge is to obtain stable 
funding and a commitment to bring the process to full production 
conditions within the next five years. If the funding and commit- 
ment are not maintained, the team will disperse and the know-how 
will be lost before it can be translated into production operations. 
The motivation to preserve the option for low-cost AVLIS SWU 
production is integrally tied to the motivation to maintain a com- 
petitive nuclear option. The US industry can certainly survive 
without AVLIS, but our tradition as technology leader in the in- 
dustry will certainly be lost. 
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0507 Fuels Production And Properties 


REFER ALSO TO CITATION(S) 27693, 27694, 27786, 27788 


26969 (CONF-830214—, pp 309-337) Industrial usage of 
californium-252. Janzow, E.F. (Monsanto Research Corp., 
Dayton, OH). 1983. NTIS, PC A1l7/MF AOl1. File Number 
DE85010852. 

From Workshop on future directions in transplutonium ele- 
ment research; Washington, DC, USA (28 Feb 1983). 

Information is presented on the following topics: summary 
of industrial usage of *5*Cf; nuclear reactor start-up sources; reactor 
fuel rod scanners; activation analysis; and other industrial uses of 
win, 


26970 (INIS-BR—442) Determination of the cationic 
self-diffusion coefficient in ThO2-5%UO2 nuclear fuel. Sa- 
bioni, A.C.S. (Minas Gerais Univ., Belo Horizonte (Brazil). 
Escola de Engenharia). 1984. 73p. (In Portuguese). NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE86701571. 

The cation self-diffusion coefficient for the ThO2-5%UOz by 
means of the densification model developed by Assmann and Stehle 
was determined. The experimental data of the fuel densification, 
used in the calculations, were obtained from thermal resinter tests. 
Our result is comparable to previously published values for U and 
Th diffusion in polycrystalline ThO2 and (Th, U)O:. 


26971 Thermal compatibility studies of unirradiated ura- 
nium silicide dispersed in aluminum. Wiencek, T.C.; Doma- 
gala, R.F.; Tresh, H.R. (Argonne National Laboratory, Ma- 
terials Science and Technology Division, Argonne, IL). Nu- 
clear Technology; 71: No. 3, 608-616(Dec 1985). 

Powder metallurgy dispersions of uranium silicides in an alu- 
minum matrix have been developed by the international Reduced 
Enrichment for Research and Test Reactors program as a new gen- 
eration of proliferation-resistant fuels. A major issue of concern is 
the compatibility of the fuel with the matrix material and the di- 
mensional stability of this fuel type. A total of 45 miniplate-type 
fuel plates were annealed at 400°C for up to 1981 h. A data base 
for the thermal compatibility of unirradiated uranium silicide dis- 
persed in aluminum was established. No tested modification of a 
standard fuel plate showed any significant reduction in plate swell- 
ing. The cause of thermal growth of silicide fuel plates was deter- 
mined to be a two-step process: (a) the reaction of the uranium sili- 
cide with aluminum to form U(AISi)s and (b) the release of hydro- 
gen and subsequent creep and pillowing of the fuel plate. 
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REFER ALSO TO CITATION(S) 27015, 27016, 27794, 27795, 27796, 27797, 
27808, 27814, 27816, 27856, 27961 


26972 (GSF—13/85) Report on measurements of terres- 
trial radiation and the radiological burden of surface water 
and groundwater in the Schwandorf region. Chatterjee, B.; 
Haider, B.; Kretner, R.; Lechle, M.; Rauert, W.; Rosner, G.; 
Salvamoser, J.; Wolf, M. (Gesellschaft fuer Strahlen- und 
Umweltforschung m.b.H. Muenchen, Neuherberg (Germa- 
ny, F.R.)). Nov 1984. 35p. (In German). NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE86751415. 

The environmental concentrations of radionuclides from fall- 
out after nuclear weapuus tests were determined. Tritium concen- 
trations were highest in surface waters (4.3-6.6 Bq/l). C-14 concen- 
trations in water amounted to 0.7-5.8 m Bq/1, and Kr-85 concentra- 
tions in two ground water samples were 4 and 23 pt Bq/1. The con- 
centrations of Mn-54, Co-60, Ru-106, Cs-137, Pb-210, Ra-226, and 
Pu-239/240 were below the detection limit. Sr-90 was found only in 
surface water in concentrations of 4-7 m Bq/1. (DG). 
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26973 (INIS-BR—456, pp 85) TBP degradation prod- 
ucts. Separation and determination by gas chromatography. 
Kuada, T.A.; Alem, C.M.; Matsuda, H.T.; Araujo, B.F. de; 
Araujo, J.A. de. (Instituto de Pesquisas Energeticas e Nu- 
cleares, Sao Paulo, Brazil). 1985. (In Portuguese). NTIS 
(US Sales Only), PC A0O9/MF AOl. File Number 
DE86701820. (CONF-8510286—Absts.). 

From 26. Brazilian congress on chemistry; Fortaleza, CE, 
Brazil (6 Oct 1985). 


26974 (JAERI-M—84-073, pp 409-415) Reprocessing 
RERTR fuels. Rodrigues, G.C. (Du Pont de Nemours, E.L. 
and Co., Aiken, SC, USA. Savannah River Lab.). May 
1984. NTIS (US Sales Only), PC A24/MF AOl. File 
Number DE86780116. (CONF-8310173—). 

From Nuclear explosives design confereace; Los Alamos, 
NM, USA (15 Oct 1983). 

The Reduced Enrichment Research and Test Reactor Pro- 
gram is one element of the United States Government's nonprolif- 
eration effort. High density, low enrichment aluminum-clad dis- 
persed uranium compound fuels may be substituted for the highly 
enriched aluminum-clad aluminum-uranium alloy fuels now in use. 
Savannah River Laboratory has performed studies which demon- 
strate reprocessability of spent RERTR fuels at Savannah River 
Plant. Results of dissolution and feed preparation tests with both 
unirradiated and irradiated (up to approximately 90% burnup) fuels 
will be presented. 


26975 (KFK—3983) Formation and thermochemical prop- 
erties of heavy organic phases of the PUREX-process. 
Becker, R.; Stieglitz, L.; Bautz, H.; Will, R. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 
fuer Heisse Chemie; Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Projekt Wiederaufarbeitung und 
Abfallbehandlung). Oct 1985. 35p. (In German). NTIS (US 


Sales Only), PC A03/MF AOl1. File Number DE86751409. 

The aim of this study was to investigate the formation and 
properties of heavy organic phases resulting from the TBP-degra- 
dation in an uranium evaporator. For this purpose we concentrated 
uranyl nitrate solutions from 70 g/l to a final concentration of 
approx.= 480 g/l in a circulation evaporator. These solutions con- 
tained different amounts of organic material. In several experimen- 
tal runs we used - TBP-saturated solutions - TBP-saturated solu- 
tions containing 0,2 vol% 30% TBP/dodecane as organic entrain- 
ment - TBP-saturated solutions with 20 ml UO.(NOs) x 2 TBP 
complex added as heavy organic phase. The heavy organic phase 
formed during a run was analyzed for the TBP- and HDBP content 
at the end of the experiment. In several cases also determinations of 
H2MBP, HsPO,, acid, uranium and density were carried out. Addi- 
tionally every sample was analyzed by a combination of DTA/TG. 
The appearance of a heavy organic phase could only be observed 
when organic entrainment was present. Its nature seemed to be a 
mixed uranium-TBP-HDBP complex. At a TBP/HDBP ratio of 
about 1:1 this complex was relatively stable under our experimental 
conditions. This observation was confirmed by the behaviour of the 
UO.(NOs)2 x 2 TBP complex which proved to be stable only after 
the uptake of HDBP. The thermochemical properties of the resi- 
dues were quite similar to these of the UO2(NOs) x 2 TBP com- 
plex. An exothermal degradation step occurred only at tempera- 
tures over 190°C. Nevertheless the enthalpy of that step was lower 
than in the case of the pure uranium/TBP complex because of the 
uptake of HDBP. (orig.). 


26976 (NUCLEBRAS-CDTN—498) Analysis and devel- 
opment of methods for the recovery of tri-n-butylphosphate 
(TBP)-30%v/v-degraded dodecane. Dalston, C.O. (Centro de 
Desenvolvimento da Tecnologia Nuclear, Belo Horizonte 
(Brazil)). 1984. 113p. (In Portuguese). NTIS (US Sales 
Only), PC A06/MF AO1. File Number DE86701667. 
Tri-n-butyl phosphate associated with an inert hydrocarbon 
is the main solvent used in reprocessing of nuclear irradiated fuel 
arising from pressurized water reactors. The combined action of ra- 
diation and nitric acid cause severe damage to solvent, in reprocess- 
ing steps. The recovery of the solvent is, thus, of great importance, 
since it decreases the amount of the waste and improves the process 
economy. A comparative analysis of several methods for the recov- 
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ery of this solvent was carried out, such as: alkaline washing, ad- 
sorption with resins, adsorption with aluminium oxide, adsorption 
by active carbon and adsorption by vermiculite. Some modifica- 
tions of analytical *Zr test and a mathematical definition of two 
new parameters (degradation grade and efficiency of recovery) 
were done. Through this modified Zr test, the residence time and 
the rate of degraded solvent: recuperator were determined. After 
laboratory tests, vermiculite associated with active carbon was em- 
ployed for the treatment of 50 liters of tri-n-butyl phosphate (30% 
V/V)-dodecane, degraded by hydrolysis. Other analyses were per- 
formed to check the potentialities of these solids for this solvent re- 
covery. 


26977 (PNCT-N—831-83-01, pp 124-133) Operating ex- 
perience and development of fluidized-bed denitrators for 
UNH at Tokai Reprocessing Plant. Sasaki, Minoru; Nakami- 
chi, Hideya; Takeda, Seiichiro; Kubota, Kanya; Katoh, 
Shuji. (Power Reactor and Nuclear Fuel Development 
Corp., Tokai, Ibaraki, Japan. Tokai Works). Sep 1983. 
NTIS (US Sales Only), PC A08/MF AOl1. File Number 
DE86780437. 

In Annual progress report of Power Reactor and Nuclear 
Fuel Development Corporation, Tokai Works. April 1982-March 
1983. 

The fluidized bed denitrator for uranyl nitrate hexahydrate 
(UNH) at Tokai reprocessing plant has been operated since 1976. 
About 170 tons of spent fuel have been reprocessed, and the deni- 
trator has encountered numerous operational problems during the 
period. This report deals with these technical problems and the as- 
sociated countermeasures taken, including the dismantling and re- 
construction of equipment and the improvement of operating 
method. The major problems encountered were as follows: (1) the 
crystallization of UNH on the UNH feeding line, (2) spray nozzle 
clogging and candle filter clogging, (3) particle growth, (4) plug- 
ging of the drawing-out line by nozzle caking, and (5) slugging in 
fluidized-bed denitration. The total quantity and quality of UOs 
products obtained so far at the plant are also briefly described to- 
gether with some future R and D programs such as the improve- 
ment of UOs reactivity and the automation of denitrators. 


26978 (PNCT-N—831-83-01, pp 134-139) Experience of 
extraction process in PWR spent fuel (- 20,000 MWD/MTU) 
reprocessing. Mutoh, Hideyo; Ozawa, Masaki; Ohtake, Shi- 
geru; Yamamura, Osamu; Matsumoto, Kenichi. (Power Re- 
actor and Nuclear Fuel Development Corp., Tokai, Ibaraki, 
Japan. Tokai Works). Sep 1983. NTIS (US Sales Only), PC 
A08/MF A0O1. File Number DE86780437. 

In Annual progress report of Power Reactor and Nuclear 
Fuel Development Corporation, Tokai Works. April 1982-March 
1983. 

Since 1977, approximately 170 tons of spent fuel have been 
reprocessed by the end of 1982 at the Tokai reprocessing plant. In 
this report, the outline of the extraction process and the results ob- 
tained from the extraction operation during the hot test are summa- 
rized. The extraction process is divided into three cycles; the co- 
decontamination cycle, partition cycle and purification cycle. 
Mixer-settlers are used as the contactor in each extraction cycle. As 
the test operation, PWR fuel of 20,000 (Maximum 28,000) MWD/ 
MTU burnup with 3 to 5 years’ cooling was reprocessed. The dis- 
solved solution was adjusted to about 200 g-U+Pu/I and 3-normal- 
ity nitric acid. The characteristics of the processed spent fuel and 
the results of the analysis of the plutonium products are given. The 
decontamination factors (DFs) of fission products were satisfactory, 
and especially, the DFs in the first extraction cycle were high in 
spite of crud formation in the interface of settlers. The losses of 
uranium and plutonium in the extraction process and the qualities 
of their resultant products sufficiently satisfy the design values. 


26979 (PNL—5758) Defense by-products production and 
utilization program: noble metal recovery screening experi- 
ments. Hazelton, R.F.; Jensen, G.A.; Raney, P.J. (Pacific 
Northwest Labs., Richland, WA (USA)). Mar 1986. Con- 
tract AC06-76RL01830. 39p. NTIS, PC A03/MF AOl; 1; 
GPO Dep. File Number DE86009042. 

Isotopes of the platinum metals (rutheium, rhodium, and pal- 
ladium) are produced during uranium fuel fission in nuclear reac- 
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tors. The strategic values of these noble metals warrant considering 
their recovery from spent fuel should the spent fuel be processed 
after reactor discharge. A program to evaluate methods for rutheni- 
um, rhodium, and palladium recovery from spent fuel reprocessing 
liquids was conducted at Pacific Northwest Laboratory (PNL). 
The purpose of the work reported in this docuent was to evaluate 
several recovery processes revealed in the patent and technical lit- 
erature. Beaker-scale screening tests were initiated for three poten- 
tial recovery processes: precipitation during sugar denitration of 
nitric acid reprocessing solutions after plutonium-uranium solvent 
extraction, adsorption using nobe metal selective chelates on active 
carbon, and reduction forming solid noble metal deposits on an 
amine-borane reductive resin. Simulated reprocessing plant solu- 
tions representing typical nitric acid liquids from defense (PUREX) 
or commercial fuel reprocessing facilities were formulated and used 
for evaluation of the three processes. 9 refs., 3 figs., 9 tabs. 


26980 (UTNL-R—0160) Report of short term research 
group on environment safety in nuclear fuel cycle, 1983. 
(Tokyo Univ., Tokai, Ibaraki (Japan). Nuclear Engineering 
Research Lab.). 1984. 77p. (In Japanese). (CONF-8403222— 
). NTIS (US Sales Only), PC A05/MF A0O1. File Number 
DE86701573. 

From Study meeting on environment safety in nuclear fuel 
cycle; Tokai, Ibaraki, Japan (23 Mar 1984). 

The research group on environment safety in nuclear fuel 
cycle was organized in fiscal 1979 as the research group in the 
range of the common utilization of Yayoi, and this is the third year 
since it developed into the short term research group in the Nucle- 
ar Engineering Research Laboratory. The results obtained so far 
were summarized in three reports, UTNL-R110, 134 and 147. In 
this fiscal year, "The chemistry of reprocessing” is the subtheme, 
and this short term research is to be carried out. The meeting is 
held on March 23 and 24, 1984, in this Laboratory, and the follow- 
ing reports are presented. The conference on institutional stability 
and the disposal of nuclear and chemically toxic wastes held at 
MIT, the social scientific analysis of nuclear power development, 
the present status of reprocessing research in foreign countries, the 
problems based on the operation experience of actual plants, the 
chemistry of fuel dissolution, the chemistry of solvent extraction, 
reprocessing offgas treatment and problems, the chemistry of fixing 
Kr and I in zeolite, waste treatment in the Tokai Reprocessing 
Plant of Power Reactor and Nuclear Fuel Development Corp., the 
chemistry of actinoids, denitration process and the chemistry of 
MOX< production, and future reprocessing research. (Kako, I.). 


26981 Purex diluent chemical degradation. Tallent, O.K.; 
Dodson, K.E.; Mailen, J.C. (Qak Ridge National Laborato- 
ry, Chemical Technology Division, Oak Ridge, TN). Nucle- 
ar Technology; 71: No. 2, 417-425(Nov 1985). 

The chemical degradation of normal paraffin hydrocarbon 
(NPH) diluents both in the pure state and mixed with 30% tributyl 
phosphate (TBP) was investigated in a series of experiments. The 
results show that degradation of NPH in the TBP-NPH-HNOs; 
system is consistent with the active chemical agent being a radical- 
like nitrogen dioxide (NO2) molecule, not HNOs as such. Spectro- 
photometric, gas chromatographic, mass spectrographic, and titri- 
metric methods were used to identify the degradation products, 
which included alkane nitro and nitrite compounds, alcohols, un- 
saturated alcohols, nitro alcohols, nitro alkenes, ketones, and car- 
boxylic acids. The degradation rate was found to increase with in- 
creases in the HNOs concentration and the temperature. The rate 
was decreased by argon sparing to remove NO, and by the addi- 
tion of butanol, which probably acts as a NO» scavenger. 


26982 Carbamoylmethylphosphory] derivatives as actinide 


extractants: their significance in the recovery 
of plutonium and other actinides. Horwitz, E.P.; Diamond, 
H.; Kalina, D.G. (Argonne National Lab., IL). ACS Sympo- 
sium Series; No. 216, 434-450(1983). Contract W-31-109- 
ENG-38. 

Three classes of carbamoylmethylphosphoryl extractants 
were studied for their ability to extract selected tri-, tetra-, and hex- 
avalent actinides from nitric acid. The three extractants are dihexyl- 
N,N-diethylcarbamoylmethylphosphonate (DHDECMP), hexyl 
hexyl-N,N-diethylcarbamoylmethylphosphinate (HHDECMP), and 
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octyl(phenyl)-N,N-diisobutylcarbamoylmethylphosphine oxide 
OphiD[IB]JCMPO. The above three extractants were compared on 
the basis of nitric acid and extractant dependencies for Am(IID), sol- 
ubility of complexes on loading with Nd(III) and U(VD),, and selec- 
tivity of actinide(III) over fission products. The influence of tem- 
perature on D/sub Am/ from LiNOs (10-? M HNOs) and from 3 
M HNOs using dilute solutions of DHDECMP, HHDECMP 
OphiD[IB]JCMPO in o-xylene showed that the increase in D/sub 
Am/ in the series phosphone-phophinate-phosphine oxide was due 
primarily to an increase in the enthalpy of extraction. This informa- 
tion was used to develop conceptual flowsheets for the extraction 
of all of the actinides (U, Np, Pu, Am, and Cm) from high-level 
waste from PUREX processing using 0.4 M OphiD[IBJCMPO in 
DEB and for the extraction of all of the actinides from dissolved 
spent LWR fuel using 0.8 M DHDECMP in DEB. In both flow- 
sheets, no oxidation state of Pu is necessary since the III, IV, and 
VI state extract into the organic phase. 15 references, 6 figures, 7 
tables. 
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REFER ALSO TO CITATION(S) 27979 


26983 (DOE/JIO—002-Rev.1) Transuranic waste trans- 
portation assessment and guidance report. Defense Transuran- 
ic Waste Program. Revision 1. (Rockwell International 
Corp., Golden, CO (USA)). Feb 1986. Contract AC04- 
76DP03533. 101p. NTIS, PC A06/MF A01; GPO Dep. File 
Number DE86009621. 

This report is designed to provide DOE-managed defense 
transuranic (TRU) waste generating and storage sites with guidance 
and supporting analyses to facilitate compliance with National En- 
vironmental Policy Act (NEPA) requirements for qualifying and 
transporting TRU wastes to the Waste Isolation Pilot Plant (WIPP) 
in southeastern New Mexico. The report provides information and 
analyses on system-wide environmental concerns and cumulative 
impacts for individual sites to reference, append or incorporate into 
site-specific NEPA documentation. Specifically, the report provides 
outlines of NEPA requirements and model environmental docu- 
ments. It summarizes TRU waste volumes projected through the 
year 2013 and waste characteristics based upon figures current 
through the end of 1983. It discusses federal requirements and state 
concerns for the packaging and transportation of defense TRU 
wastes, with some discussion of alternative modes. It provides anal- 
yses, using RADTRAN II computer modeling for radiological risks 
and previously calculated figures for nonradiological risks, of po- 
tential health impacts upon affected population groups in case of 
accidents, for both contact-handled (CH) and remote-handled (RH) 
TRU wastes. It supersedes a document issued in August 1985. 


26984 (SAND—85-7160) HM-164: radioactive materials; 
routing and driver training requirements. Final report. 
Mullen, S.A.; Welch, M.J.; Welles, B.W. (International 
Energy Associates Ltd., Washington, DC (USA)). Mar 
1986. Contract AC04-76DP00789. 40p. (TTC—0272; IEAL- 
R—85-107). NTIS, PC A03/MF A0l; GPO Dep. File 
Number DE86008876. 

This report summarizes the history and comments on HM- 
164 from January 1976 to January 1986. HM-164 was created by 
the US Department of Transportation in response to proliferating 
state and local laws prohibiting or restricting highway movement 
of radioactive materials and establishes a nationally consistent high- 
way routing system for radioactive materials. Upheld by the US 
Supreme Court in February, 1984, HM-164 has formed the basis for 
a number of state and local laws to be held inconsistent with feder- 
al laws. 


26985 TRUPACT-I, a contac‘-handled transuranic waste 
transportation system. Romesberg, L.E.; Grenier, R.M.; Jo- 
hanson, N.W.; Wowak, W.E. (Sandia National Laboratories, 
Albuquerque, NM). pp 117-122 of Waste isolation in the 
U.S., technical programs and public education. Vol. 2. La 
Grange Park, IL; American Nuclear Society (1984). 
(CONF-840307—). 
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From Waste management ‘84; Tucson, AZ, USA (11 Mar 


, In the late 1970's, the Department of Energy (DOE) initiat- 
ed a program to develop an efficient, safe, reliable and cost effec- 
tive transportation system for the carriage of contact-handled trans- 
uranic waste within the DOE complex. The system developed 
(TRUPACT-I consists of two major assemblies: the containment 
system and the outer protective structure. The containment system 
prevents the release of TRU nuclides in excess of regulatory limits. 
The outer protective structure protects against the structural and 
thermal loadings imposed during normal and accident conditions. A 
fully-loaded truck version of TRUPACT-I will weigh 22.7 tonnes 
(50,000 Ibs) and has a payload of 7.7 tonnes (17,000 lb). TRU- 
PACT-I has been designed to accommodate a variety of material 
handling equipment such as lift trucks, powered roller conveyors 
and possibly air pallet systems. The prototype will be fabricated 
and tested during late FY 84. A three unit minifleet will be operat- 
ed during FY 85 and FY 86 to gain operational experience. 


26986 A preliminary analysis of the risk of transporting 
nuclear waste to potential candidate commercial repository 
sites. Madsen, M.M. (Sandia National Laboratories, Albu- 
querque, NM). pp 141-146 of Waste isolation in the U.S., 
technical programs and public education. Vol. 2. La Grange 
Park, IL; American Nuclear Society (1984). (CONF- 
840307—). 

From Waste management ‘84; Tucson, AZ, USA (11 Mar 
1984). 

, In accordance with the provisions of the Nuclear Waste 
Policy Act of 1982, environmental assessments for potential candi- 
date sites are required to provide a basis for selection of the first 
site for disposal of commercial radioactive waste in deep geologic 
repositories. A preliminary analysis of the impacts of transportation 
for each of the five potential sites will be described. Transportation 
was assumed to be entirely by truck or entirely by rail in order to 
obtain bounding impacts. This paper presents both radiological and 
nonradiologicai risks for the once-through fuel cycle. 


26987 a research activities in support of nu- 
clear waste management programs. Jefferson, R.M.; Allen, 
G.C.; Cashwell, J.W. (Sandia National Laboratories, Albu- 
querque, NM). pp 111-116 of Waste isolation in the U.S., 
technical programs and public education. Vol. 2. La Grange 
Park, IL; American Nuclear Society (1984). (CONF- 
840307—). 

From Waste management ‘84; Tucson, AZ, USA (11 Mar 
1984). 

, While the technology to transport nuclear wastes is general- 
ly viewed to be available, research and development activities in 
support of nuclear waste management programs are still expected 
to be required. The status of current base technology activities at 
the Transportation Technology Center (TTC) and their direction 
for the future are reviewed in this paper. These activities include 
tasks in standards and subsystems development, systems technology 
development, information materials and systems, institutional issue 
analyses and safety analyses. 
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26988 (DOE/RW—0020-Rev.) Nuclear waste fund fee 
adequacy: an assessment. Revision. (USDOE Office of Civil- 
ian Radioactive Waste Management, Washington, DC). Mar 
1986. 17p. TIC, PO Bx 62, Oak Ridge, TN 37831. File 
Number T186009170. 

This is the fourth annual report in a series that evaluates the 
adequacy of the fees assessed to cover the federal government's 
costs for the disposal of high-level radioactive wastes. As with past 
reports, the fees for commercial spent nuclear fuel (SNF) are cov- 
ered. The principal recommendation of this year’s analysis is that 
the ongoing disposal fee should remain at 1.0 mill per (net) kilo- 
watt-hour (kwH) for 1986 based on the assumption that defense 
waste fees will be adequate to cover the defense share of the pro- 
gram costs and the following findings: The current 1.0 mill per 
kwH fee is projected to produce revenues sufficient to offset esti- 
mated total system life-cycle costs for a reasonable range of pro- 
gram cost, nuclear electric generation, and interest rate forecasts, as 
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detailed later in this report. Many of the cost and revenue forecasts 
analyzed, particularly those for the US Energy Information 
Administration’s (EIA) Mid Case generation forecast that includes 
no increased fuel burnup, show margins of revenues over costs. 
Future program cost increases due to general inflation or real price 
increases could be recovered by indexing the fee to an inflation or 
other cost index. These findings are based on a cash flow analysis 
that utilized methods very similar to those employed in previous fee 
adequacy studies. Refinements were made in the areas of system lo- 
gistics, repository acceptance schedules, repository operating pro- 
files, real interest rates, inflation rates, and the estimation of costs 
for transportation and repositories in differing host rocks. 


0520 Waste Management 


REFER ALSO TO CITATION(S) 26979, 26988, 27049, 27050, 27052, 27341, 
27509, 27622, 27623, 27624, 27626, 27636, 27653, 27722, 27725, 27740, 27850, 
27936, 27961, 28343, 28349, 28351, 28363, 28364, 28365, 28366, 28367, 28368, 
28369, 28370, 28409, 28613, 28614, 28615, 28616, 28617, 28618, 28619, 28620, 
28624, 28625, 28626, 28630, 28640, 28641, 28642, 28643, 28644 


26989 (AEEW-R—1620) Acid digestion studies at AEE 
Winfrith, 1979-1982. Capp, P.D.; Nichols, A.L.; Snelling, 
K.W.; Stride, R. (UKAEA Atomic Energy Establishment, 
Winfrith. Technology Div.). May 1983. 54p. UKAEA 
Atomic Energy Establishment, Winfrith, Dorset, England. 
File Number T186901175. 

Acid digestion is a chemical combustion process which 
could be applied to the treatment of low- and medium-level radio- 
active waste. The present paper describes experiments on the topic 
carried out at AEE Winfrith in the period 1979 to 1982. This work 
has included laboratory-scale studies of the basic chemistry of the 
process, the design and operation of a 5-liter scale rig and investiga- 
tions into methods of residue treatment and acid recovery. A 
review of acid digestion work carried out at other locations 
throughout the world and a summary of the results of a design 
study carried out by external consultants are also presented. 


26990 (AERE-G—3476) Effects of hydrostatic pressure 
on the integrity of concrete. 1. Preliminary studies on mono- 
lithic concrete under simulated sea-disposal conditions. 
Dawson, D.M.; Sopp, C.; Briggs, A. (UKAEA Atomic 
Energy Research Establishment, Harwell. Materials Devel- 
opment Div.). 1985. 22p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86701697. 

The effect of simulated sea dumping conditions on some 
physical properties of concrete are described. From measurements 
of ultrasound transit time and diametral compression strength it has 
been shown that some degradation occurs during pressurisation/ 
depressurisation treatment. Optical examination of polished cross- 
sections have shown that the major feature of the degradation is the 
formation of voidage at the cement matrix/aggregate particle inter- 
face. The extent of this voidage appears to be related to the hard- 
ness of the aggregate particles; hard aggregates cause a larger voi- 
dage region than softer aggregates. It is believed that the voidage 
results from the partial non-recovery of the cement matrix during 
depressurisation. No other matrix cracking was observed and the 
mass transport properties of the concrete were unaffected. It is in- 
ferred from the evidence that less degradation occurs when the 
concrete is open to the ingress of sea-water than when it is pressur- 
ised in air for any given pressurisation/depressurisation schedule 
and that the most damaging treatment is rapid depressurisation. 


26991 (BMI/ONWI—586) Foreign trip report: Interna- 
tional Nuclide Transport Code Intercomparison Study (IN- 
TRACOIN) workshop and coordinating committee meeting, 
Interlaken, Switzerland, February 15-20, 1982. Jansen, G. Jr.; 
Hewitt, W.M. (Battelle Memorial Inst., Columbus, OH 
(USA). Office of Nuclear Waste Isolation). Jan 1986. Con- 
tract AC02-83CH10140. 116p. NTIS, PC E10/MF $12.75; 1; 
GPO Dep. File Number DE86008479. 

The INTRACOIN (International Nuclide TRAnsport COde 
INtercomparison study) workshop provided material with which to 
benchmark codes and demonstrated a wide variety of capabilities 
for several types of transport problems in radionuclide migrations. 
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Review lectures pointed to the general methods for solving ground- 
water transport problems and the difficulties to be expected in ap- 
plying them to performance assessment. Numerical examples of so- 
lutions to benchmark problems important in waste repository safety 
assessment were presented. A framework of solved analytical 
models was provided by the work of Dr. Thomas H. Pigford of the 
University of California, Berkeley. Results from the US Depart- 
ment of Energy (DOE)-sponsored participants showed that the ana- 
lytical codes are working properly and give results comparable to 
those of others. Further analysis of the results is needed to pinpoint 
discrepancies and resolve conflicts in boundary assumptions. In the 
coordinating group meeting, plans were made to complete a Level 
1 report, and three problems with field test pumping data were 
fully defined and agreed upon for Level 2. The Office of Nuclear 
Waste Isolation (ONWT) agreed to host the Level 2 workshop in 
November 1982 and to appoint technical advisors to the Level 3 
technical subcommittee of the coordinating group. Some informa- 
tion is included in microfiche form only. 8 refs., 11 tabs. 


26992 (BNL-NUREG—37848) Extended storage of low- 
level radioactive waste: an update. Siskind, B. (Brookhaven 
National Lab., Upton, NY (USA)). 1986. Contract AC02- 
76CHO00016. 6p. (CONF-860317—42). NTIS, PC A02/MF 
AO1 - GPO. File Number TI86009436. 

From Waste management '86; Tucson, AZ, USA (2 Mar 
1986). 

; If a state or regional compact does not have adequate dispos- 
al capacity for low-level radioactive waste (LLRW), then extended 
storage of certain LLRW may be necessary. The Nuclear Regula- 
tory Commission (NRC) has contracted with Brookhaven National 
Laboratory to address the technical issues of extended storage. The 
dual objectives of this study are (1) to provide practical technical 
assessments for NRC to consider in evaluating specific proposals 
for extended storage and (2) to help ensure adequate consideration 
by NRC, Agreement States, and licensees of potential problems 
that may arise from existing or proposed extended storage prac- 
tices. The circumstances under which extended storage of LLRW 
would most likely result in problems during or after the extended 
storage period are considered and possible mitigative measures to 
minimize these problems are discussed. These potential problem 
areas include: (1) the degradation of carbon steel and polyethylene 
containers during storage and the subsequent need for repackaging 
(resulting in increased occupational exposure), (2) the generation of 
hazardous gases during storage, and (3) biodegradative processes in 
LLRW. 


26993 (BNL-NUREG—37849) Identification of radioac- 
tive mixed wastes in commercial low-level wastes. Bowerman, 
B.S.; Kempf, C.R.; MacKenzie, D.R.; Siskind, B.; Piciulo, 
P.L. (Brookhaven National Lab., Upton, NY (USA)). 1986. 
Contract AC02-76CH00016. 4p. (CONF-860317—39). 
NTIS, PC A02/MF AO1 - GPO. File Number TI86009441. 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 

, A literature review and survey were conducted on behalf of 
the US NRC Division of Waste Management to determine whether 
any commercial low-level radioactive wastes (LLW) could be con- 
sidered hazardous as defined by EPA under 40 CFR Part 261. The 
purpose of the study was to identify broad categories of LLW 
which may require special management as radioactive mixed waste, 
and to help address uncertainties regarding the regulation of such 
wastes. Of 239 questionnaires sent out to reactor and non-reactor 
LLW generators, there were 91 responses representing 29% by 
volume of all low-level wastes disposed of at commercial disposal 
sites in 1984. The analysis of the survey results indicated that the 
following waste types generic to commercial LLW may be poten- 
tial radioactive mixed wastes: Wastes containing oil, disposed of by 
reactors and industrial facilities, and representing 4.2% of the total 
LLW volume reported in the survey. Wastes containing organic 
liquids, disposed of by all types of generators, and representing 
2.3% by volume of all wastes reported. Wastes containing lead 
metal, i.e., discarded shielding and lead containers, representing 
<0.1% by volume of all wastes reported. Wastes containing chro- 
mium, i.e., process wastes from nuclear power plants which use 
chromates as corrosion inhibitors; these represent 0.6% of the total 
volume reported in the survey. Certain wastes, specific to particular 
generators, were identified as potential mixed wastes as well. 
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26994 (BNL-NUREG—37850) Treatment methods for ra- 
disactive mixed wastes in commercial low-level wastes: tech- 
nical considerations. MacKenzie, D.R.; Kempf, C.R. (Brook- 
haven National Lab., Upton, NY (USA)). 1986. Contract 
AC02-76CH00016. 5p. (CONF-860317—41). NTIS, PC 
A02/MF AOI - GPO. File Number T1I86009438. 

From Waste management '86; Tucson, AZ, USA (2 Mar 
1986). 

Treatment options for the management of three generic cate- 
gories of radioactive mixed waste in commercial low-level wastes 
(LLW) have been identified and evaluated. These wastes were 
characterized as part of a BNL study in which LLW generators 
were surveyed for information on potential chemical hazards in 
their wastes. The general treatment options available for mixed 
wastes are destruction, immobilization, and reclamation. Solidifica- 
tion, absorption, incineration, acid digestion, wet-air oxidation, dis- 
tillation, liquid-liquid wastes. Containment, segregation, decontami- 
nation, and solidification or containment of residues, have been con- 
sidered for lead metal wastes which have themselves been contami- 
nated and are not used for purposes of waste disposal shielding, 
packaging, or containment. For chromium-containing wastes, solidi- 
fication, incineration, wet-air oxidation, acid digestion, and contain- 
ment have been considered. For each of these wastes, the manage- 
ment option evaluation has included an assessment of testing appro- 
priate to determine the effect of the option on both the radiological 
and potential chemical hazards present. 


26995 (BNL-NUREG—37851) Management of radioac- 
tive mixed wastes in commercial low-level wastes. Kempf, 
C.R.; MacKenzie, D.R.; Piciulo, P.L.; Bowerman, B.S.; Sis- 
kind, B. (Brookhaven National Lab., Upton, NY (USA)). 
1986. Contract AC02-76CH00016. 9p. (CONF-860317—40). 
NTIS, PC A02/MF AO1 - GPO. File Number TI86009440. 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 

Potential mixed wastes in commercial low-level wastes have 
been identified and management options applicable to these wastes 
have been evaluated. Both the identification and management eval- 
uation have necessarily been based on review of NRC and EPA 
regulations and recommendations. The underlying intent of both 
agencies is protection of man and/or environment, but differences 
may occur in the means by which intent is achieved. Apparent dis- 
crepancies, data gaps and unresolved issues that have surfaced 
during the course of this work are discussed. 


26996 (BNL-NUREG—37852) Evaluation of destructive 
methods for managing decontaminatior wastes. Piciulo, P.L.; 
Adams, J.W. (Brookhaven National Lab., Upton, NY 
(USA)). 1986. Contract AC02-76CH00016. 5p. (CONF- 
860317—43). NTIS, PC A02/MF AOl1 - GPO. File Number 
T186009439. 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 

Results are discussed of a laboratory evaluation of destruc- 
tive methods for processing chemical decontamination wastes. In- 
cineration, acid digestion and wet-air oxidation are capable of de- 
grading decontamination reagents and organic ion-exchange resins. 
The extent of destruction as a function of operating parameters was 
waste specific. The reagents used in the testing were: EDTA, 
oxalic acid, citric acid, picolinic acid and LND-101A. 


26997 (CONF-851115—14) Choice of pyroprocess for In- 
tegral Fast Reactor fuel. Miller, W.E.; Johnson, T.R.; Tomc- 
zuk, Z. (Argonne National Lab., IL (USA)). 1985. Contract 
W-31-109-ENG-38. 6p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85018365. 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

A design objective for the Integral Fast Reactor (IFR) is 
fuel self sufficiency. This can be achieved only by employing chem- 
ical reprocessing as part of the fuel cycle. Because the fuel is a 
metal alloy (U-Pu-Zr), direct production of metal is highly advanta- 
geous. This makes a pyrometallurgical process attractive. (JDB) 
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26998 (CONF-860203—17) Placement of the radiochemi- 
cal processing plant at Oak Ridge National Laboratory into a 
safe standby condition. Holladay, D.W.; Bopp, C.D.; 
Farmer, A.J.; Johnson, J.K.; Miller, C.H.; Powers, B.A.; 
Collins, E.D. (Oak Ridge National Lab., TN (USA)). 1986. 
Contract AC05-840R21400. 12p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE86008991. 

From 19. midyear topical symposium on health physics con- 
siderations in decontamination and decommissioning; Knoxville, 
TN, USA (2 Feb 1986). 

Extensive upgrade, cleanup, and decontamination efforts are 
being conducted for appropriate areas in the Radiochemical Proc- 
essing Plant (RPP) with the goal of achieving “safe standby” condi- 
tion by the end of FY 1989. The ventilation system must maintain 
containment; thus, it is being upgraded via demolition and replace- 
ment of marginally adequate ductwork, fans, and control systems. 
Areas that are being decontaminated and stripped of various serv- 
ices (e.g., piping, ductwork, and process tanks) include hot cells, 
makeup rooms, and pipe tunnels. Operating equipment that is being 
decontaminated includes glove boxes and hoods. Replacement of 
the ventilation system and removal of equipment from pipe tunnels, 
cells, and makeup rooms are accomplished by contact labor by 
workers using proper attire, safety rules, and shielding. Removal of 
contaminated ductwork and piping is conducted with containment 
enclosures that are strategically located at breakpoints, and methods 
of separation are chosen to conform with health physics require- 
ments. The methods of cutting contaminated piping and ductwork 
include portable reciprocating saws, pipe cutters, burning, and 
plasma torch. Specially designed containment enclosures will be 
used to prevent the spread of radioactive contamination while 
maintaining adequate ventilation. 6 figs. 


26999 (CONF-860223—2) Overview of treatment and 
conditioning of low-level wastes. Trevorrow, L. (Argonne 


National Lab., IL (USA)). 1986. Contract W-31-109-ENG- 
38. 10p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE86009186. 

From Conference on all aspects of low level waste; Chicago, 
IL, USA (28 Feb 1986). 

The consideration of alternative technologies in low-level 
waste management is assumed to be partly a response to current de- 
mands for lower risk in waste disposal. One of the determinants of 
risk in waste disposal is the set of characteristics of the materials 
placed into disposal cells, i.e., the products of treatment and condi- 
tioning operations. The treatment and conditioning operations that 
have been applied to waste streams are briefly examined. Three op- 
erations are the most important determinants of the stability that 
will contribute to reducing risk at the disposal cell: compaction, 
high-integrity containers, and solidification. The status of these 
three operations is reviewed. 


27000 (CONF-8406134—, pp 109-119) 

of the near field. Apps, J.A. (Lawrence Berkeley Lab., CA). 
Sep 1985. NTIS, PC A09/MF AOi. File Number 
DE86005835. 

From Workshop on fundamental geochemistry needs for nu- 
clear waste isolation; Los Alamos, NM, USA (20 Jun 1984). 

The near field is normally taken to mean the part of the geo- 
logic setting of a repository that is affected by mechanical or ther- 
mal perturbations resulting from repository excavations and em- 
placement of radioactive waste. The near-field host rocks, the 
waste package, and the intervening backfill constitute a series of en- 
gineered and natural barriers that should be designed to initially 
prevent and subsequently control radionuclide release. Nuclear 
Regulatory Commission regulations 10 CFR part 60 specify that 
the waste package must not allow any release of radionuclides for 
at least 300 years, and preferably 1000 years. Thereafter, the release 
rate of any radionuclide is not to exceed on part in 100,000 per year 
of the inventory that is calculated to be present 1000 years after 
closure. In this paper, the author briefly outlines recent develop- 
ments and identifies important fundamental research in thermody- 
namics and related areas that is needed to resolve some of the cur- 
rent uncertainties. 


05 NUCLEAR FUELS 
0520 Waste Management 


27001 (DOE/DP/00789—T245) Effect of waste age on 
the design of a geologic repository. O’Brien, P.D.; Shirley, 
C.G. (Sandia National Labs., Albuquerque, NM (USA)). 
1983. Contract AC04-76DP00789. 4p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86009489. 

Spent fuel from civilian power reactors has been accumulat- 
ing since 1969, and will be as old as 29 years out-of-reactor in 1998, 
when the first US repository for commercial radioactive waste is 
scheduled to begin operation. In an oldest-waste-first scenario, the 
first heat-producing waste committed to a repository will be 29 
years old at the time of emplacement. Age at emplacement will de- 
crease as the inventory of old waste is depleted, and will vary 
throughout the operating life of the repository. The age of the 
waste influences the deposition of decay energy in the waste pack- 
ages themselves and in the geologic medium in which the waste 
packages are emplaced for disposal. In the short term, there is a 
local temperature pulse that is the principal consideration in the 
design of waste canisters - which, of course, are tailored to the indi- 
vidual waste forms to be emplaced. In the longer term, and on a 
more regional scale, the thermomechanical response of the host 
rock to areal energy deposition determines the design of the dispos- 
al arrays within the respository. This report is concerned with the 
latter problem. It is shown that the effect of waste age variability 
on the thermomechanical stability of the host geology can be mini- 
mized by the proper choice of waste canister spacings. 


27002 (DOE/EIS—0113-Vol.1) Disposal of Hanford de- 
fense high-level, transuranic and tank wastes, Hanford Site, 
Richland, Washington. Draft environmental impact statement. 
Volume 1. (USDOE Assistant Secretary for Defense Pro- 

Washington, DC). Mar 1986. 302p. NTIS, PC A14/ 
MF AOl1; 1; GPO Dep. File Number DE86008831. 

The purpose of this Environmental Impact Statement (EIS) 
is to provide environmental input into the selection and implemen- 
tation of final disposal actions for high-level, transuranic and tank 
wastes located at the Hanford Site, Richland, Washington, and into 
the construction, operation and decommissioning of waste treat- 
ment facilities that may be required in implementing waste disposal 
alternatives. Specifically evaluated are a Hanford Waste Vitrifica- 
tion Plant, Transportable Grout Facility, and a Waste Receiving 
and Packaging Facility. Also an evaluation is presented to assist in 
determining whether any additional action should be taken in terms 
of long-term environmental protection for waste that was disposed 
of at Hanford prior to 1970 as low-level waste (before the transu- 
ranic waste category was established by the AEC) but which might 
fall into that category if generated today. The alternatives consid- 
ered in this EIS are: (1) in-place stabilization and disposal, where 
waste is left in place but is isolated by protective and natural bar- 
riers; (2) geologic disposal, where most of the waste (to the extent 
practicable) is exhumed, treated, segregated, packaged and disposed 
of in a deep geologic repository; waste classified as high-level 
would be disposed of in a commercial repository developed pursu- 
ant to the Nuclear Waste Policy Act; transuranic waste would be 
disposed of in the Waste Isolation Pilot Plant near Carlsbad, New 
Mexico; (3) reference alternative, where some classes of waste are 
disposed of in geologic repositories and other classes of waste are 
disposed of by in-place stabilization and disposal; and (4) a “no dis- 
posal” action alternative (continued storage). 


27003 (DOE/EIS—0113-Vol.2) Disposal of Hanford de- 
fense high-level, transuranic and tank wastes, Hanford Site, 
Richland, Washington. Draft environmental impact statement. 
Volume 2. Appendices A-L. (USDOE Assistant Secretary for 
Defense Programs, Washington, DC). Mar 1986. 345p. 
NTIS, PC A15/MF A0Ol; 1; GPO Dep. File Number 
DE86008832. 

The purpose of this Environmental Impact Statement (EIS) 
is to provide environmental input into the selection and implemen- 
tation of final disposal actions for high-level, transuranic and tank 
wastes located at the Hanford Site, Richland, Washington, and into 
the construction, operation and decommissioning of waste treat- 
ment facilities that may be required in implementing waste disposal 
alternatives. Specifically evaluated are a Hanford Waste Vitrifica- 
tion Plant, Transportable Grout Facility, and a Waste Receiving 
and Packaging Facility. Also an evaluation is presented to assist in 
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determining whether any additional action should be taken in terms 
of long-term environmental protection for waste that was disposed 
of at Hanford prior to 1970 as low-level waste (before the transu- 
ranic waste category was established by the AEC) but which might 
fall into that category if generated today. The alternatives consid- 
ered in this EIS are: (1) in-place stabilization and disposal, where 
waste is left in place but is isolated by protective and natural bar- 
riers; (2) geologic disposal, where most of the waste (to the extent 
practicable) is exhumed, treated, segregated, packaged and disposed 
of in a deep geologic repository; waste classified as high-level 
would be disposed of in a commercial repository developed pursu- 
ant to the Nuclear Waste Policy Act; transuranic waste would be 
disposed of in the Waste Isolation Pilot Plant near Carlsbad, New 
Mexico; (3) reference alternative, where some classes of waste are 
disposed of in geologic repositories and other classes of waste are 
disposed of by in-place stabilization and disposal; and (4) a "no dis- 
posal” action alternative (continued storage). 


27004 (DOE/EIS—0113-Vol.3) Disposal of Hanford de- 
fense high-level, transuranic and tank wastes, Hanford Site, 
Richland, Washington. Draft environmental impact statement. 
Volume 3. Appendices M-V. (USDOE Assistant Secretary 
for Defense Programs, Washington, DC). Mar 1986. 397p. 
NTIS, PC A17/MF AOl; 1; GPO Dep. File Number 
DE86008833. 

The purpose of this Environmental Impact Statement (EIS) 
is to provide environmental input into the selection and implemen- 
tation of final disposal actions for high-level, transuranic and tank 
wastes located at the Hanford Site, Richland, Washington, and into 
the construction, operation and decommissioning of waste treat- 
ment facilities that may be required in implementing waste disposal 
alternatives. Specifically evaluated are a Hanford Waste Vitrifica- 
tion Plant, Transportable Grout Facility, and a Waste Receiving 
and Packaging Facility. Also an evaluation is presented to assist in 
determining whether any additional action should be taken in terms 
of long-term environmental protection for waste that was disposed 
of at Hanford prior to 1970 as low-level waste (before the transu- 
ranic waste category was established by the AEC) but which might 
fall into that category if generated today. The alternatives consid- 
ered in this EIS are: (1) in-place stabilization and disposal, where 
waste is left in place but is isolated by protective and natural bar- 
riers; (2) geologic disposal, where most of the waste (to the extent 
practicable) is exhumed, treated, segregated, packaged and disposed 
of in a deep geologic repository; waste classified as high-level 
would be disposed of in a commercial repository developed pursu- 
ant to the Nuclear Waste Policy Act; transuranic waste would be 
disposed of in the Waste Isolation Pilot Plant near Carlsbad, New 
Mexico; (3) reference alternative, where some classes of waste are 
disposed of in geologic repositories and other classes of waste are 
disposed of by in-place stabilization and disposal; and (4) a "no dis- 
posal” action alternative (continued storage). 


27005 (DOE/NE/44348—T1) Michigan high-level radio- 


active waste program. Technical progress report for 1985. 
(Michigan Dept. of Public Health, Lansing (USA)). 31 Mar 
1986. Contract FG02-83NE44348. 16p. Nis PC A02/MF 
A01; 1; GPO Dep. File Number DE8600930 

In 1985, five crystalline rock ii located in 
Michigan's Upper Peninsula were under consideration in the re- 
gional phase of the Department of Energy’s (DOE) search for the 
site of the nation’s second high-level radioactive waste repository. 
The Michigan Department of Public Health has been designated by 
the Governor as lead state agency in matters related to high-level 
radioactive waste (HLRW). Mr. Lee E. Jager, Chief of the 
Department's Bureau of Environmental and Occupational Health, 
has been designated as the state contact person in this matter, and 
the Bureau's Division of Radiological Health, Office of Radioactive 
Waste Management (ORWM), has been designated to provide staff 
support. Recognizing that adequate state involvement in the various 
aspects of the Federal high-level radioactive waste (HLRW) pro- 
grams would require a range of expertise beyond the scope of any 
single state agency, Governor Blanchard established the High- 
Level Radioactive Waste Task Force in 1983. In support of the 
Task Force efforts concerning the implementation of its change, the 
Department negotiated and concluded an agreement with the 
DOE, under which federal funds are provided to support state 
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HLRW activities. This report outlines state activities for the calen- 
dar year 1985, funded under that agreement. 


27006 (DOE/NE/44353—2) Technical progress report: 
Rhode Island crystalline repository project, calendar year 
1985. Vild, B.F. (Rhode Island Statewide Planning Pro- 
gram, Providence (USA)). 1985. Contract FG02- 
83NE44353. 12p. NTIS, PC A02. File Number 
DE86008782. 

A Nuclear Waste Fund established by the Nuclear Waste 
Policy Act of 1982 provides financial support to affected states to 
participate in the high-level radioactive waste repository siting pro- 
gram of the US Department of Energy. In Rhode Island, that func- 
tion is performed by a multidisciplinary Project Review Team con- 
sisting of staff from three State agencies. Members of the Review 
Team attended several meetings in 1985 to voice their concerns di- 
rectly to DOE. Written comments were also submitted on draft 
plans and reports. Among the issues raised were inconsistencies in 
the geologic and environmental data used to screen potential repos- 
itory sites, the role of Monitored Retrievable Storage (MRS) in the 
repository program, and regulations regarding the transportation 
and storage of nuclear waste. The Review Team also began work 
on a public information booklet describing the repository program 
in nontechnical terms. That booklet will be distributed widely upon 
completion. 


27007 (DOE/OR/20722—78) Engineering evaluation of 
disposal alternatives for radioactive waste from remedial ac- 
tions in and around Colonie, New York. (Bechtel National, 
Inc., Oak Ridge, TN (USA). Advanced Technology Div.). 
Mar 1986. Contract AC05-810R20722. 82p. NTIS, PC 
A05/MF A0O1; 1; GPO Dep. File Number DE86009332. 

This report was prepared for the US Department of Energy 
(DOE) to facilitate DOE decisions regarding the disposal of waste 
resulting from DOE actions to remedy radiological conditions in 
the area of Colonie, New York. This report compares three alterna- 
tives for the final disposal of 30,000 yd* of low-level radioactive 
(natural uranium) waste. These alternatives are: (1) On-Site Above- 
Grade Disposal, (2) On-Site Above- and Below-Grade Disposal, 
and (3) Transport to and Disposal at a New York Disposal Site 
(NYDS). 


27008 (DOE/OR/20722—79) Engineering evaluation of 
disposal alternatives for radioactive waste from remedial ac- 
tions in and around Maywood, New Jersey. (Bechtel Nation- 
al, Inc., Oak Ridge, TN (USA). Advanced Technology 
Div.). Mar 1986. Contract AC05-810R20722. 134p. NTIS, 
PC A07/MF AOI; 1; GPO Dep. File Number DE86009331. 

This report was prepared for the US Department of Energy 
(DOE) to facilitate DOE decisions regarding the disposal of waste 
resulting from DOE actions to remedy radiological conditions in 
the area of Maywood, New Jersey. The report compares three se- 
lected alternatives for the final disposal of 270,000 yd* of low-level 
radioactive (principally thorium) waste. These alternatives are: (1) 
On-Site (Quasi-Passive Design) Above-Grade Disposal; (2) On-Site 
(Passive Design) Above-Grade Disposal; and (3) Transport to a 
New Jersey Disposal Site. 


27009 (DOE/RL/01830—T39) Management of dumping 
of packaged low-level wastes in the deep ocean with emphasis 
on the North East Atlantic dump site. Templeton, W.L. (Pa- 
cific Northwest Labs., Richland, WA (USA)). Aug 1981. 
Contract AC06-76RL01830. 42p. NTIS, PC A03/MF AO0Ol1; 
GPO Dep. File Number DE86009337. 

The following aspects are discussed: radiological principles 
as applied to disposal to the environment; international regulations; 
historical dumping practices; assessment of the Northeast Atlantic 
dump site; IAEA generic studies; and implications of issues on US 
needs and policies. 


27010 (DOE/RW—0052) Near-term public information 
products program, FY 86-87. (USDOE Office of Civilian Ra- 
dioactive Waste Management, Washington, DC). Feb 1986. 
62p. NTIS, PC A04/MF AO1; 1; GPO Dep. File Number 
DE86008578. 
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This document contains a comprehensive listing of 65 
OCRWM public information printed products and instructions for 
implementing a near-term, 18-month program. The program in- 
cludes near-term information product requirements, a methodology 
for timely product development and distribution, and a means to 
measure progress. These will provide a framework for development 
of future products. 


27011 (EGG-WM—7153) Low level waste management at 
the Idaho National Engineering Laboratory. Rodgers, A.D.; 
Truitt, D.J.; Logan, J.A.; Brown, R.M. (EG and G Idaho, 
Inc., Idaho Falls (USA)). Feb 1986. Contract ACO7- 
761D01570. 14p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86009095. 

EG and G Idaho, Inc. is the lead contractor for the Depart- 
ment of Energy (DOE) National Low Level Waste Management 
Program, established in 1979. In this role, the company uses its 
waste management expertise to provide management and technical 
direction to support the disposal of low-level waste (LLW) in a 
manner that protects the environment and the public health and 
safety while improving efficiency and cost-effectiveness. Program 
activities are divided into two areas: defense-related and commer- 
cial nuclear reactor programs. The defense program was established 
to develop technology improvements, provide technology transfer, 
and to ensure a more efficient and uniform system for low level 
waste disposal. To achieve the program’s goals, it is necessary to 
improve, document, and, where necessary, develop new methods 
for waste generation reduction, waste treatment, shallow-land 
burial, greater confinement disposal, and measures to correct exist- 
ing site deficiencies. The commercial low level waste management 
program provides support to assist the states in developing an effec- 
tive national low level waste management system and provides 
technical assistance for siting of regional commercial LLW disposal 
sites. The program provides technical and informational support to 
state officials, low level waste generators, managers, and facility 
operators to resolve low level waste problems and to improve the 
systems’ overall effectiveness. Procedures are developed and docu- 
mented and made available to commercial users through this pro- 
gram. Additional work is being conducted to demonstrate the stabi- 
lization and closure of low level radioactive waste disposal sites and 
develop the criteria and procedures for acceptance of such sites by 
the Department of Energy after closure has been completed. 7 refs., 
6 figs., 1 tab. 


27012 (GSF—19/85) Nuclear waste repository simulation 
experiments. Asse salt mine: Annual report 1984, Rothfuchs, 
T.; Feddersen, H.K.; Schwarzianeck, P.; Staupendahl, G.; 
Coyle, A.J.; Kalia, H.; Eckert, J. (Gesellschaft fuer Strah- 
len- und Umweltforschung m.b.H. Muenchen, Braunsch- 
weig (Germany, F.R.). Inst. fuer Tieflagerung; Battelle Me- 
morial Inst., Columbus, OH (USA). Office of Nuclear 
Waste Isolation). 1985. 151p. NTIS (US Sales Only), PC 
A08/MF AO1. File Number DE86751014. 

This is the Second Annual Report (1984) which describes 
experiments simulating a nuclear waste repository at the 800 meter- 
level of the Asse Salt Mine in the Federal Republic of Germany. 
The report describes the Asse Salt Mine, the test equipment, and 
the pretest properties of the salt in the mine and in the vicinity of 
the test area. Also included are test data for the first sixteen months 
of operation on the following: brine migration rates, thermal me- 
chanical behavior of the salt (including room closure, stress read- 
ings and thermal profiles) and borehole gas pressures. In addition to 
field data laboratory analyses of results are also included in this 
report. The duration of the experiment will be two years, ending in 
December 1985. (orig.). 


27013 (GSF—29/85) Petrography, fine stratigraphy and 
petrofacies of the Stassfurt rock salt (Zechstein 2) in the de- 
velopment region of ASSE II salt mine near Brunswick. 
Diem, W. (Gesellschaft fuer Strahlen- und Umweltfors- 
chung m.b.H. Muenchen, Neuherberg (Germany, F.R.); 
Technische Univ. Clausthal, Clausthal-Zellerfeld (Germany, 
F.R.)). 1985. 216p. (In German). NTIS (US Sales Only), PC 
A10/MF AO1. File Number DE86751418. 

The Stassfurt rock salt (Na2) in the Asse II salt mine consti- 
tutes a saline sequence of the sub-Hercynian basin. In the anticline 
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of the Asse II the Na2 constitutes a core of the anticline with an 
interior special folding. The combination of underground mapping 
with the investigations of the salt petrography permits the recogni- 
tion of stratigraphic unities and with it sedimentary and early dia- 
genetic formation processes for the stratigraphic beds of the Haupt- 
salz (Na28), the Speisesalz (Na2SP) and the Polyhalitbaenkchensalz 
(Na2P). An additional postdiagenetic new formation of minerals 
from the overlying Stassfurt potash layer (K2C) can be recognized 
in the kieseritic region of the "Carnallitisch-Kieseritische Ueber- 
ganssalz (Na2K+C)” and in the "Tonliniensalz” (Na2TL). The 
lower part of the Na28 belongs to a saline basin facies. In the 
upper part of the Na2 structural and textural characteristics refer 
to the swallowing of the saline sedimentation room. Simultaneously, 
more and more terrestrial influences of the saline sedimentation 
become conspicuous in the northwestern part of the Asse II. They 
have their clearest facies in the only locally formed Tonliniensalz 
(Na2TL). The petrographic review of the “polyhalite region”, 
which encloses the upper part of the Na28, the Na2SP and the 
Na2P, rendered obvious indications for a pseudomorphic origin of 
polyhalite from primarily sedimened gypsum. The replacement of 
anhydrite by polyhalite was compared to it as being of unimportant 
significance. The quantitative parts of the accessory minerals (poly- 
halite, anhydrite, kieserite, sylvite, carnallite) were determined by 
means of geochemical investigations in the stratigraphic horizons of 
Na2 in the mine Asse II. A regional comparison with the saline 
sedimentation of Zechstein 2 in the sub-Hercynian basin shows a 
progressive saline sedimentation cycle of the Stassfurt type for the 
fine stratigraphic division of the Na2 in Asse II. (orig./HP). 


27014 (HEDL-SA—3377-FP) Immobilization of organic 
liquid wastes. Greenhalgh, W.O. (Hanford Engineering De- 
velopment Lab., Richland, WA (USA)). 7 Aug 1985. Con- 
tract AC06-76FF02170. 7p. (CONF-860317—37). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE86009414. 

From Waste management ‘86; Tucson, AZ, USA (2 Mar 
1986). 

, This report describes a portland cement immobilization proc- 
ess for the disposal treatment of radioactive organic liquid wastes 
which would be generated in a a FFTF fuels reprocessing line. An 
incineration system already on-hand was determined to be too 
costly to operate for the 100 to 400 gallons per year organic liquid. 
Organic test liquids were dispersed into an aqueous phosphate 
liquid using an emulsifier. A total of 109 gallons of potential and 
radioactive aqueous immiscible organic liquid wastes from Hanford 
300 Area operations were solidified with portland cement and dis- 
posed of as solid waste during a 3-month test program with in- 
drum mixers. Waste packing efficiencies varied from 32 to 40% and 
included pump oils, mineral spirits, and TBP-NPH type solvents. 


27015 (Juel-Spez—287) Method for freezing out xenon 
from the dissolver off-gas from fuel reprocessing plants. 
Hackfort, H.; Chatzipetros, J.; Assmann, G. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Chemische Technologie der Nuklearen Entsorgung; Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.). Tech- 
nische Dienste). Dec 1984. 30p. (In German). NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE86751384. 

A laboratory arrangement on the basis of an evaporator-type 
cryostatic temperature regulator with LN2 cooling has been devel- 
oped to separate radioactive xenon impurities by freezing out from 
the dissolver off-gas from fuel reprocessing plants. This simple 
cryotrapping principle enables freezing out of xenon controlled 
only by temperature. This is confirmed by the results of extensive 
test performed with simulated dissolver off-gas mixes (having a 
xenon content <= 2 vol%). (orig./HP). 


27016 (KFK—3948) Chemical denitration of nitric acid 
containing low and intermediate level effluents with formic 
acid. Kelm, M.; Oser, B.; Drobnik, S.; Baehr, W. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 
fuer Nukleare Entsorgungstechnik; Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Projekt Wiederaufar- 
beitung und Abfallbehandlung). Oct 1985. 186p. (In 
German). (PWA—S50/85). NTIS (US Sales Only), PC A09/ 
MF AO1. File Number DE86751401. 
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For the determination of the turnover, residual acidity, final 
pH, gas evolution rate, and the composition of the reaction gas the 
denitration was carried out on a laboratory, semi-pilot and pilot 
scale with simulated waste solution and, in the laboratory scale, 
with genuine medium level waste solutions. The operation of a 
pilot plant, safety aspects, induction times, a fault tree analysis, the 
mean time between failures and the failure probability, and the ex- 
plosion limits of the mixtures of formic acid vapor/water vapor/air 
and formaldehyde/methanol vapor/water vapor/air are described 
and determined. (DG). 


27017 (NUREG—1101-Vol.1) Onsite disposal of radioac- 
tive waste. Guidance for disposal by subsurface burial. 
Volume 1, Neuder, S.M. (Nuclear Regulatory Coinmission, 
Washington, DC (USA). Div. of Waste Management). Mar 
1986. 23p. NTIS, PC A02/MF AOl - GPO. File Number 
T186901159. 

Volume 1 of this NUREG provides guidance primarily for 
academic, medical, and industrial licensees seeking authorization to 
dispose of small quantities of radioactive material by onsite subsur- 
face disposal. Licensee requests for such authorizations are made 
pursuant to Section 20.302 of 10 CFR Part 20 “Standards for Pro- 
tection Against Radiation.” This guidance supplements Section 
20.302 to assure that appropriate information is provided by the li- 
censee so that an adequate evaluation of the application can be per- 
formed by NRC staff. In addition, this guidance provides a descrip- 
tion of disposal methods and techniques acceptable to the NRC 
staff in its evaluation of the application. This guidance also identi- 
fies categories of radionuclides defined for subsurface disposal. 
Limiting conditions are described for each category of radionu- 
clides with respect to total radioactivity, waste packaging, burial 
frequency and other conditions likely to be acceptable for subsur- 
face disposal. The category lists of radionuclides and associated dis- 
posal conditions and criteria are the primary data by which the 
NRC staff will make an initial evaluation of information provided 
in the application. An application for a proposed disposal activity 
that does not fit any of the disposal categories will be evaluated 
against more complete guidance also described in this document. 


27018 (PNL—3594-Rev.6) International nuclear fuel 
cycle fact book. Revision 6. Harmon, K.M.; Lakey, L.T.; 
Leigh, I.W.; Jeffs, A.G. (Pacific Northwest Labs., Richland, 
WA (USA)). Jan 1986. Contract AC06-76RL01830. 242p. 
NTIS, PC All/MF A0Ol; 1; GPO Dep. File Number 
DE86008964. 

The International Fuel Cycle Fact Book has been compiled 
in an effort to provide (1) an overview of worldwide nuclear 
power and fuel cycle programs and (2) current data concerning fuel 
cycle and waste management facilities, R & D programs and key 
personnel. Additional information on each country’s program is 
available in the International Source Book: Nuclear Fuel Cycle Re- 
search and Development, PNL-2478, Rev. 2. 


27019 (PNL—5470-3) LFCM vitrification technology. 
Quarterly progress report, April-June 1985. Burkholder, 
H.C.; Jarrett, J.H.; Minor, J.E. (comps.). (Pacific Northwest 


Labs., Richland, WA (USA)). Jan 1986. Contract AC06- 
76RL01830. 140p. NTIS, PC A07/MF AOI; 1; GPO Dep. 
File Number DE86009670. 

This report is compiled by the Nuclear Waste Treatment 
Program and the Hanford Waste Vitrification Program at Pacific 
Northwest Laboratory to document progress on liquid-fed ceramic 
melter (LFCM) vitrification technology. Progress in the following 
technical subject areas during the third quarter of FY 1985 is dis- 
cussed: pretreatment systems, melting process chemistry and glass 
development, feed preparation and transfer systems, melter systems, 
canister filling and handling systems, off-gas systems, process/prod- 
uct modeling and control, and supporting studies. 


27020 (PNL-SA—12057) Proceedings of the US/FRG 
Workshop on immobilization of TRU wastes in cement. Sum- 
mary. Ross, W.A. (Pacific Northwest Labs., Richland, WA 
(USA)). Oct 1983. Contract AC06-76RL01830. 313p. 
(CONF-8310256—Summ.). NTIS, PC Al4/MF AO1; 1; 
GPO Dep. File Number DE86008193. 

From US/FRG workshop on immobilization of TRU wastes 
in cement; Richland, WA, USA (5 Oct 1983). 
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This document contains two major sections. The first section 
contains a summary of the workshop and a list of attendees. The 
second section of the document contains copies of the view graphs 
presented at the meeting. 


27021 (RHO-BW-SA—451-FP-Rev.1) Reference waste 
package design for a nuclear waste repository in basalt. Revi- 
sion 1. McCall, T.B.; Krogness, J.C.; Lacey, M.A.; Meyers, 
D.J. (Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations). 1985. Contract AC06- 
77RL01030. 17p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
File Number DE86009763. 

This paper describes the reference waste package design for 
the Basalt Waste Isolation Project. The waste form, functional re- 
quirements, and configuration for the reference design are de- 
scribed. A short horizontal borehole emplacement configuration 
containing a single waste package can meet the functional require- 
ments during the operating, containment, and post-containment pe- 
riods. The waste form will be placed in a thick-walled, carbon steel 
container. Surrounding the container is packing material made from 
a mixture of crushed basalt and sodium bentonite clay. 3 refs. 


27022 (RHO-PB-SR—10-B-WM-FEB-86) Defense waste 
and byproducts management. Monthly report. (Rockwell 
International Corp., Richland, WA (USA). Rockwell Han- 
ford Operations). Feb 1986. Contract AC06-77RL01030. 
105p. NTIS, PC A06/MF AO1; 1; GPO Dep. File Number 
DE86009233. 

The "Waste Receiving and Processing (WRAP) Facility 
Functional Design Criteria” document was finalized and approved 
by Rockwell. Approximately 1.0 million gallons of throughput was 
achieved during the month with a waste volume reduction (WVR) 
of about 0.3 million gallons with a fiscal year-to-date (FYTD) 
WVR of 3.9 million gallons. The FYTD evaporator throughput is 
11.6 million gallons. The deepening of B Pond second lobe by ap- 
proximately seven feet was completed. The second lobe is now 
ready to act as an operational backup (contingency pond) for the B 
Pond complex. 


27023 (RHO-PB-SR—10-B-WM-JAN.86) Defense waste 
and byproducts management monthly report. (Rockwell 
International Corp., Richland, WA (USA). Rockwell Han- 
ford Operations). 1986. Contract AC06-77RL01030. 103p. 
NTIS, PC A06/MF AOl1; 1; GPO Dep. File Number 
DE86009375. 

Evaporator Run 86-1 was completed January 20. Prior to 
completion of the run, the evaporator was down two days for a 
deep flush of the system and replacement of the Tank 102-AW 
evaporator feed pump. Staging is ongoing for initiation of a double- 
shell slurry run scheduled to start in mid-February. Approximately 
2.5 million gallons of throughput were achieved during the month 
with a waste volume reduction (WVR) of about 0.8 million gallon. 
The FYTD evaporator throughput is 10.6 million gallons with a 
WVR of 3.7 million gallons. The WB Program is currently three 
and a half months ahead of schedule on the fiscal year plan to com- 
plete 16,000,000 gallons of evaporator throughput. The Double- 
Shell Tank Safety Analysis Report was transmitted to Department 
of Energy - Richland Operations Office (DOE-RL) on January 3 
for review and comment. Revision 1 of the Single-Shell Tank Isola- 
tion Safety Analysis Report was submitted to Department of 
Energy - Richland Operations Office (DOE-RL) for review and ap- 
proval. The Neutralized Current Acid Waste (NCAW) startup team 
kickoff meeting was held. This team will have the primary respon- 
sibility of gathering and reviewing all data required to allow startup 
of the NCAW processing demonstration. In addition, a manage- 
ment coordination team has been identified and will be responsible 
in coordinating efforts between Tank Farm and B Plant startup 
teams. Decontamination of the B Plant Canyon Crane is complete. 
This was a major effort and will be followed by even a larger 
effort of decontaminating the B Plant Canyon. 
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27024 (RHO-WM-TI—1-P) TY Tank Farm waste char- 
acterization data. Weiss, R.L. (Rockwell International 
Corp., Richland, WA (USA). Rockwell Harford Oper- 
ations). Mar 1986. Contract AC06-77RL01030. 128p. NTIS, 
PC AO07; 3; GPO Dep. File Number DE86009174. 

Samples of radioactive wastes contained in the six under- 
ground single-shell storage tanks in the Hanford Site 241-TY Tank 
Farm have been recovered using equipment designed to produce 
full depth-of-waste core samples in 19 in. segments. This allowed 
characterization of the wastes prior to 241-TY Tank Farm dome-fill 
(support) tests. The composition (radioactive and nonradioactive) 
and physical properties of the recovered wastes were then deter- 
mined and are reported in this document. Tank inventories of se- 
lected components are projected from the analytical results. The 
tank waste inventories estimated by the Track Radioactive Compo- 
nents (TRAC) computer model are also included. Conclusions 
reached as a result of the 241-TY Tank Farm sampling include: full 
depth-of-tank sample cores can be recovered from single-shell 
waste tanks; sample recovery in future efforts must be improved to 
reduce the uncertainties in overall tank waste compositions; with 
good recovery, core samples taken in close proximity to each other 
show excellent compositional agreement (local tank waste homoge- 
neity); some, but not all, of the tanks in 241-TY Tank Farm exceed 
the original selection criteria limits for use in the dome-fill tests; 
and not all sampling efforts produced 100% recovery of waste. 
Issues not completely resolved, or not within the scope of the 
present investigation, include: the magnitude of vertical and hori- 
zontal variations in waste composition over large distances in the 
tanks; the magnitude of the errors associated with tank component 
inventory extrapolation; the validity or modification of the TRAC 
computer model for prediction of tank waste inventories; and the 
improvement of sample recovery. These issues will be assessed 
through the sampling of other single-shell tanks in the ongoing tank 
sampling program. 


27025 (SAND—85-1796) Software to obtain polynomial 
coefficients from gage to calibration data. Loukota, J.J. 
(Sandia National Labs., Albuquerque, NM (USA)). Mar 
1986. Contract AC04-76DP00789. 144p. NTIS, PC A07/ 
MF AOI; 1; GPO Dep. File Number DE86009674. 

This manual describes the software developed for use with 
the HP9845 desktop computer to obtain various order polynomial 
coefficients used in conversion algorithms by the WIPP MOD- 
COMP data acquisition computer from gage calibrations. 


27026 (USGS-PP—1215) Selection and investigation of 
sites for the disposal of radioactive wastes in hydraulically in- 
duced subsurface fractures. Sun, R.J. (Geological Survey, 
Reston, VA (USA)). 1982. 94p. NTIS, PC A05/MF AOI; 1; 
GPO Dep. File Number DE86009104. 

Injection of intermediate-level radioactive wastes (specific 
activity of less than 6 x 10°yCi/mL, consisting mainly of radionu- 
clides, such as strontium and cesium, having half-lives of less than 
50 years) mixed with cement into a thick shale formation is a prom- 
ising and feasible disposal method. Hydraulic fracturing provides 
openings in the shale to accommodate the wastes. Ion exchange and 
radionuclide-adsorption materials can be added to the grout during 
mixing to further increase the radionuclide-retaining capacity of the 
grout. After solidification of the grout, the injected wastes become 
an integral part of the shale formation, and therefore the wastes 
will remain at depth and in place as long as the injection zone is 
not subjected to erosion or dissolution. Problems concerning safety 
of the disposal method are: (1) the potential for inducing vertical 
fractures, (2) phase separation during and after the injections, (3) 
the reliability of methods for determining the orientation of induced 
fractures, (4) the possibility of triggering earthquakes, and (5) ra- 
dionuclides being leached and transported by ground water. Theo- 
retical considerations about inducing nearly horizontal bedding- 
plane fractures in shale are discussed, as are field procedures for 
site selection, safety, and the monitoring and operation of radioac- 
tive waste disposal. Case histories are used as examples to demon- 
strate the application of the theory and techniques of field oper- 
ations. 
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27027 Development of a West Valley nuclear waste glass 
by empirical modeling. Chick, L.A.; Lokken, R.O.; Strachan, 
D.M.; Bowen, W.W. (Pacific Northwest Lab., Richland, 
WA 99352). Journal of the American Ceramic Society; 69: 
No. 2, vp(Feb 1986). 

The first full-scale conversion of high-level commerical U.S. 
nuclear wastes to a glass suitable for long-term storage and disposal 
will be conducted at West Valley, New York. The development of 
a nuclear waste glass for this demonstration project utilized a statis- 
tically designed study that led to empirical models of melt viscosi- 
ty, electrical conductivity, crystallinity, and chemical durability as 
functions of glass composition. The method by which the candidate 
glass composition was chosen using these models is described, and 
the adjustments to the candidate composition in response to the 
evolving plant design are discussed. 


27028 Ferrous/ferric Mossbauer analysis of simulated 
nuclear waste glass with and without computer fitting. Gold- 
man, D.S.; Bewley, D.E. (Battelle, Pacific Northwest Labo- 
ratory, Richland, WA). Journal of the American Ceramic So- 
ciety; 68: No. 12, 691-695(Dec 1985). 

Wet-chemical and *7Fe Mossbauer analyses of ferrous/ferric 
ratios in complex borosilicate and simple silicate glasses were com- 
pared. The results support the validity of the colorimetric wet- 
chemical procedure and establish a linear calibration for the Moss- 
bauer data. The resulting correlation indicates that using area ratios 
from Mossbauer spectra will overestimate the proportion of ferrous 
iron by a factor of 1.2. The linear calibration was achieved only 
after statistically optimizing the peak line shape for each Mossbauer 
spectrum. Samples with a greater proportion of ferrous iron tended 
to have a greater Gaussian contribution to the peak line shape. A 
procedure to determine ferrous/ferric ratios from measured intensi- 
ty data at three velocity locations was developed. With instrument 
modification, this result will lead to a substantial reduction in data 
collection time and the elimination of complex spectral fitting. 


27029 A pilot-scale radioactive test using in situ vitrifica- 
tion. Timmerman, C.L.; Oma, K.M. (Pacific Northwest 
Laboratory, Richland, WA). Nuclear Technology; 71: No. 2, 
471-481(Nov 1985). 

Pacific Northwest Laboratory is developing in situ vitrifica- 
tion (ISV) as a potential remedial action technique for previously 
disposed radioactive liquid drain sites. The process melts the con- 
taminated soil to produce a durable glass and crystalline waste form 
and encapsulates the radionuclides. The development of this alter- 
native technology is being performed for the US Department of 
Energy. The results of an ISV pilot-scale test conducted in June 
1983 are discussed in which soils contaminated with actual radioac- 
tive transuranic and mixed fission product elements were vitrified. 
The test successfully demonstrated the containment of radionu- 
clides during processing, both within the vitrified mass and in the 
off-gas system. No environmental release of radioactive material 
was detectable during testing operations. The vitrified soil retained 
>99% of all radionuclides. Losses to the offgas system varied from 
= 0.03% for particulate materials (plutonium and strontium) to 
0.8% for cesium, which is a more volatile element. The off-gas 
system effectively contained both volatile and entrained radioactive 
materials. Analysis of the vitrified soil revealed that all radionu- 
clides were distributed throughout the vitrified zone, some more 
uniformly than others. Analysis of soil samples taken adjacent to 
the block indicated that no migration of radionuclides outside the 
vitrification zone occurred. Leaching studies have shown that the 
ISV process generates a highly durable waste form, comparable to 
Pyrex and granite. Based on geologic data from the hydration of 
obsidian, which is chemically similar to the ISV glass, the hydra- 
tion or weathering rate is predicted to be much less than 1 mm in 
10,000 yr. 


27030 Thermochemical data for nuclear waste disposal. 
Phillips, S.L. (Lawrence Berkeley Lab., CA). pp 315-318 of 
Role of data in scientific progress. Glaeser, P.S. (ed.). Am- 
sterdam, Netherlands; Elsevier Science Publishers B.V. 
(1985). Contract AC03-76SF00098. 

Thermochemical data for nuclear waste disposal are com- 
piled. The resulting data base consists of enthalpy, entropy and heat 
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capacity of formation, and Debye-Huckel coefficients of selected 
substances for about 25 elements. Values of the data are combined 
with intrinsic equilibrium constants at 25°C and zero ionic strength 
to calculate equilibrium quotients to 350°C and 3 ionic strength. 
PuSO,2*, UOH* and UO2COs(aq) are given as examples. 5 refer- 
ences, 2 figures, 3 tables. 


27031 Behavior of actinide containing glasses during 
gamma irradiation in a saturated tuff environment. Bates, 
J.K.; Oversby, V.M. (Argonne National Lab., IL). Materials 
Research Society Symposia Proceedings; 44: 257-264(1985). 

The influence of gamma irradiation of the reaction of acti- 
nide doped SRL 165 and PNL 76-68 glasses in a saturated tuff envi- 
ronment has been studied in a series of tests lasting up to 56 days. 
The reaction, and subsequent actinide release, of both glasses de- 
pends on the dynamic interaction between radiolysis effects which 
cause the solution pH to become more acidic and glass reaction 
which drives the pH more basic. The use of large gamma irradia- 
tion dose rates to accelerate reactions that would occur in an actual 
repository radiation field may affect this dynamic balance by 
unduly influencing the mechanism of the glass-water reaction. 
Comparisons are made between the present results and data ob- 
tained by reacting the same or similar glasses using MCC-1 and 
NNWSI rock cup procedures. 11 references, 3 figures. 


27032 Solidification of radioactive waste in a cement/ 
lime mixture. Zhou, H.; Colombo, P. (Brookhaven National 
Laboratory, Upton, NY). pp 163-168 of Waste isolation in 
the U.S., technical programs and public education. Vol. 2. 
La Grange Park, IL; American Nuclear Society (1984). 
(CONF-840307—). 

From Waste management ‘84; Tucson, AZ, USA (11 Mar 
1984). 

, The suitability of a cement/lime mixture for use as a solidifi- 
cation agent for different types of wastes was investigated. This 
work includes studies directed towards determining the waste/ 
binder compositional field over which successful solidification 
occurs with various wastes and the measurement of some of the 
wast form properties relevant to evaluating the potential for the re- 
lease of radionuclides to the environment. In this study, four types 
of low-level radioactive wastes were simulated for incorporation 
into a cement/lime mixture. These were boric acid waste, sodium 
sulfate waste, ion exchange resins and incinerator ash. 


27033 An evaluation of the radiation resistance of high- 
density polyethylene. Dougherty, D.R.; Adams, J.W.; Bar- 
letta, R.E. (Department of Nuclear Energy, Brookhaven 
National Laboratory, Upton, NY). pp 155-162 of Waste iso- 
lation in the U.S., technical programs and public education. 
Vol. 2. La Grange Park, IL; American Nuclear Society 
(1984). (CONF-840307—). 

From Waste management ‘84; Tucson, AZ, USA (11 Mar 
1984). 

Mechanical tests following gamma irradiation and creep tests 
during irradiation have been conducted on high-density polyethyl- 
ene (HDPE) to provide data to help assess the adequacy of this ma- 
terial for use in high integrity containers (HICs). Two types of 
HDPE, a highly cross-linked rotationally molded material and a 
non-cross-linked blow molded material, were used in these tests. 
Gamma-ray irradiations were performed at several dose rates in en- 
vironments of air. Barnwell and Hanford backfill soils, and ion-ex- 
change resins. The results of tensile and bend tests on these materi- 
als following irradiation are presented along with results on creep 
during irradiation. 


27034 Removal, treatment, and R & D of special waste at 
TMI-2. Reilly, J.K.; Grant, P.J.; McIntosh, T.; Quinn, G.J.; 
Runion, T.C. (DOE/TMI). pp 395-400 of Waste isolation in 
the U.S., technical programs and public education. Vol. 2. 
La Grange Park, IL; American Nuclear Society (1984). 
(CONF-840307—). 

From Waste management ‘84; Tucson, AZ, USA (11 Mar 
1984). 

During 1983, the removal and shipment of 50 EPICOR-II 
waste containers and 14 SDS waste containers were completed 
marking the removal of approximately 95 percent of the accident- 
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generated waste at the Three Mile Island Unit 2 nuclear power 
plant. Waste immobilization programs for packaging or solidifying 
the waste progressed, a system for removing the purification demin- 
eralizer resins neared completion, and preparations for receiving 
special transuranic waste at the Idaho National Engineering Labo- 
ratory were initiated. 


27035 Full-scale leaching study of commercial reactor 
waste forms. Kalb, P.D.; Colombo, P. (Department of Nu- 
clear Energy, Brookhaven National Laboratory, Upton, 
NY). pp 189-196 of Waste isolation in the U.S., technical 
programs and public education. Vol. 2. La Grange Park, IL; 
American Nuclear Society (1984). (CONF-840307—). 

From Waste management ‘84; Tucson, AZ, USA (11 Mar 
1984). 

, This paper describes a full-scale leaching experiment which 
has been conducted at Brookhaven National Laboratory (BNL) to 
study the release of radionuclides from actual commercial reactor 
waste forms. While many studies characterizing the leaching behav- 
ior of simulated laboratory scale waste forms have been performed 
this program represents one of the first attempts in the United 
States to quantify activity releases for real, full-scale waste forms. 


27036 Low-level radioactive waste disposal site transfer 
program. Jordan, E.A.; Coleman, J.A.; Greenberg, A. (U.S. 
Department of Energy, Washington, DC). pp 247-250 of 
Waste isolation in the U.S., technical programs und public 
education. Vol. 2. La Grange Park, IL; American Nuclear 
Society (1984). (CONF-840307—). 
From Waste management ‘84; Tucson, AZ, USA (11 Mar 

1984). 

> Title I, Subtitle D, Section 151, of the Nuclear Waste Policy 
Act of 1982 authorizes the Secretary of the Department of Energy 
(DOE) to accept title and custody of low-level radioactive waste 
and the land on which such waste is disposed of, as well as certain 
special sites if the waste resulted from licensed activities to recover 
zirconium, hafnium, and rare earths from source materials. The 
background and framework within which the DOE is developing 
its program to implement the Section is described. 


27037 Economics of 10 CFR Part 61. Johnson, T.C.; 
Lohaus, P.H.; Roles, G.W.; Tiktinsky, D.H. (U.S. Nuclear 
Regulatory Commission, Washington, DC). pp 585-590 of 
Waste isolation in the U.S., technical programs and public 
education. Vol. 2. La Grange Park, IL; American Nuclear 
Society (1984). (CONF-840307—). 

From Waste management '84; Tucson, AZ, USA (11 Mar 
1984). 

: The NRC staff has evaluated the economic impacts of the 
requirements of 10 CFR Part 61. Based on our evaluation the in- 
crease in the cost of producing nuclear power will increase by 
about 0.1 percent or 0.01 mills per kilowatt hour over the next 
twenty years. The total cost of complying with the requirements of 
10 CFR Part 61 is about 4 percent of the total estimated waste dis- 
posal costs for the next twenty years. Lastly, the increase in occu- 
pation exposure is about 1 percent of the average dose received at 
an average Pressurized Water Reactor (PWR) power plant and 0.5 
percent for an average Boiling Water Reactor (BWR) power plant. 


27038 Management of solid radioactive wastes from the 
TMI-2 accident a regulatory perspective. Snyder, B.J. (TMI 
Program Office, U.S. Nuclear Regulatory Commission, 
Washington, DC). pp 391-394 of Waste isolation in the U.S., 
technical programs and public education. Vol. 2. La Grange 
Park, IL; American Nuclear Society (1984). (CONE. 
840307—). 

From Waste management ‘84; Tucson, AZ, USA (11 Mar 
1984). 

7 The TMI-2 accident has resulted in production of unique ra- 
dioactive waste materials never previously encountered by a com- 
mercial nuclear power plant licensee. These materials are of high 
specific activity, with long-lived isotopes primarily Cs-137 and Sr- 
90. In addition some TRU contaminated wastes were produced. 
Federal government assistance was required to facilitate the 
licensee's processing some of these materials and arranging for satis- 
factory offsite disposal of all of these abnormal waste forms. 
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27039 What do nearby communities want to know about 
high-level waste disposal?. Vieth, D.L. (Waste Management 
Project Office, U.S. Department of Energy, Nevada Oper- 
ations Office). pp 11-14 of Waste isolation in the U.S., tech- 
nical programs and public education. Vol. 2. La Grange 
Park, IL; American Nuclear Society (1984). (CONF- 
840307—). 

From Waste management '84; Tucson, AZ, USA (11 Mar 
1984). 

; This paper addresses the concerns of Nevadan citizens re- 
garding high-level waste disposal. The author outlines his approach 
when his organization meets with different communities; they try to 
cover the objective of the Nuclear Waste Policy Act of 1982, ac- 
knowledge that it is a political compromise, and present the current 
schedule for the siting and selection process. There is significant in- 
terest in three areas: defining the avenues for state participation; the 
opportunities for private citizens to be heard; and commitment of 
financial responsibility. The citizens want to know that they will be 
accorded a participatory role, and that their concerns will be heard 
and responded to. 


27040 Adsorption of nuclides on hydrous oxides: sorption 
isotherms on natural materials, Meyer, R.E.; Palmer, D.A.; 
Arnold, W.D.; Case, F.I. (Oak Ridge National Lab., TN) 
ACS Symposium Series; No. 246, 79-94(1984). Contract W- 
7405-ENG-26. 

Hydrous oxides and minerals which have adsorbing groups 
that behave like hydrous oxides are ubiquitous components of geo- 
logical formations and may dominate the adsorptive properties of 
the formation at conditions of natural groundwaters. An under- 
standing of the adsorptive behavior of hydrous oxides is therefore 
necessary for reliable prediction of migration of nuclides through 
the formations. Various isotherms are derived from equilibrium ion- 
exchange theory for the sorption of non-hydrolyzed ions on hy- 
drous oxides. These isotherms are compared with experimental 
isotherms for sorption of Cs*, Sr7*, Eu**, and TcO,~ on several hy- 
drous oxides. The experimental isotherms for cations show little de- 
pendency of sorption on the ionic strength at intermediate pH 
values but considerable dependence at higher pH values. In the pH 
range of negligible hydrolysis, sorption increases with pH for 
cation sorption, and the slope of this dependency on pH increases 
with the charge of the cation. General features of these isotherms 
are predictable from ion-exchange equilibrium theory as applied to 
hydrous oxides. By combining isotherms for hydrous oxides with 
those for layer-type clay minerals, many unusual features of isoth- 
erms found on geological materials can be explained. 16 references, 
10 figures. 


27041 Solubility constraint: an important consideration in 
safety assessment of nuclear waste disposal. Rai, D.; Ryan, 
J.L. (Pacific Northwest Lab., Richland, WA). Materials Re- 
search Society Symposia Proceedings; 26: 805-815(1984). Con- 
tract AC06-76RL01830. 

Solubilities of key solid compounds that are either present in 
the waste form or can readily precipitate from waste package lea- 
chates under repository conditions can be used to set maximum 
limits on radionuclide concentrations expected in groundwater. 
This is because the solubility limited concentrations are independent 
of the release scenarios, hydrologic transport characteristics, and 
adsorption/desorption reactions. Some of the important factors that 
control solubilities are pH, pe, type of solid phase, and nature of 
complexing ligands in the ground waters. Most of the above factors 
are affected by radiolysis due to the inherent radiation field of the 
waste form. Experimental results pertaining to the solubilities of se- 
lected Am, U, Np, and Pu compounds and the effects of radiolysis 
are discussed. These results show that: 1) at expected repository pH 
and reducing conditions, solubility controlled concentrations of sev- 
eral actinides are low and near acceptable limits, 2) the redox con- 
ditions at the waste form-water interface may be very oxidizing due 
to radiolytic effects, despite the fact that normal repository condi- 
tions are assumed to be reducing, 3) additional data on solubility 
limits and key thermodynamic parameters are needed. 26 refer- 
ences, 4 figures. 


27042 Crystal chemistry of ABO, compounds. Aldred, 
A.T. (Argonne National Lab., IL). ACS Symposium Series; 


No. 246, 305-314(1984). 
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To evaluate the factors affecting the structural stability of 
some crystalline materials that are potential hosts for radioactive 
wastes, the crystal structures of a series of A** P/sub 1-x/** V/sub 
x/**Q, compounds, where A is lanthanum or a member of the 
rare-earth series, were determined. The end-member phosphates 
(APQ,) have the monoclinic Monazite structure (P2:/n) for A = 
La, Ce-Gd, and the tetragonal Zircon structure (I4'/amd) for A = 
Tb - Lu. The corresponding vanadates have the Monazite structure 
only for LaVOu,, and the Zircon structure for A = Ce - Lu. When 
the end members are isostructural, e.g., LaPO./LaVO,, Monazite, 
YbPO./YbVOx., Zircon, complete solid-solution behavior is ob- 
served, and a plot of the unit cell volume against x shows that 
Vegard’s Law is followed. When the end members are not isostruc- 
tural, a systematic change in the solubility range in both structures 
is found as A is varied, and the data have been systematized in 
terms of a simple, potentially predictive, structure-field map. The 
pervasive polymorphism of these ABO, compounds, involving both 
reconstructive and displacive transformations and metastable struc- 
tures produced by different sample preparation methods, indicates 
that the crystal structural stability of substituted compounds needs 
to be carefully evaluated as a function of temperature to assess the 
structural integrity of waste-form materials. 11 references, 6 figures, 
1 table. 


27043 Technology for recovery of by-products. Van Tuy, 
H.H. (Pacific Northwest Laboratory, Richland, WA). pp 
129-135 of Waste management ‘83. Vol. 2. La Grange Park, 
IL; American Nuclear Society (1983). (CONF-830205—). 

From Waste management conference; Tucson, AZ, USA (27 
Feb 1983). 

Products of conventional nuclear fuel processing plants are 
uranium and plutonium, and any other recovered material is consid- 
ered to be a by-product. Some by-products have been recovered 
from past nuclear fuel processing operations, either as a normal 
mode of operation or by special campaigns. Routing recovery over 
an extended period has been limited to neptunium, but extended 
campaigns were used at Hanford to recover strontium for radioiso- 
tope thermoelectric generators. Krypton is recovered at Idaho 
Chemical Processing Plant on a campaign basis, and isotope separa- 
tion of krypton is done at Oak Ridge National Laboratory. Past 
campaigns at Hanford PUREX have recovered cesium, promethi- 
um, amercium, cerium, and technetium. Past by-product recovery 
efforts were usually severely constrained by the status of flowsheet 
development and availability of existing facilities at the time deci- 
sions wee made to recover the by-products. Additional processes 
were developed to accommodate other unit operations and in re- 
sponse to changes in waste management objectives or user require- 
ments. Now an impressive variety of recovery technology is avail- 
able for most potential by-products, with varying degrees of dem- 
onstration under conditions which satisfy today’s environmental 
protection and waste management constraints. 


27044 Effects of surface cooling period on thermal im- 
pacts. Wang, J.S.Y.; Mangold, D.C.; Tsang, C.F. (Lawrence 
Berkeley Laboratory, University of California, Berkeley, 
CA). pp 243-248 of Waste management ‘83. Vol. 2. La 
Grange Park, IL; American Nuclear Society (1983). 
(CONF-830205—). 

From Waste management conference; Tucson, AZ, USA (27 
Feb 1983). 

We have extended the calculations of repository waste load- 
ing to older wastes using the existing near-field thermomechanical 
criteria. For reprocessed high-level wastes, the older wastes could 
be emplaced at more concentrated densities, especially in hard rock 
repositories. For spent fuel with long-lived actinides, far-field crite- 
ria are also an important consideration in limiting the waste loading 
densities. The effects of surface cooling based on far-field criteria 
are discussed in the paper, including a gap in the current far-field 
criteria which do not quantitatively address the long-term vertical 
buoyancy flow from the repository to the surface. The limitations 
of waste loading densities of older wastes should be carefully deter- 
mined by imposing both near-field thermomechanical stability crite- 
ria and far-field thermohydrologic perturbation considerations. 
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27045 Instrument reliability for high-level nuclear waste 
repository applications. Rogue, F.; Armantrout, G.A.; Bin- 
nall, E.P. (Lawrence Livermore National Laboratory). pp 
227-234 of Waste management ‘83. Vol. 2. La Grange Park, 
IL; American Nuclear Society (1983). (CONF-830205—). 

From Waste management conference; Tucson, AZ, USA (27 
Feb 1983). 

Reliable instrumentation will be needed to evaluate the char- 
acteristics of proposed high-level nuclear waste repository sites and 
to monitor the performance of selected sites during the operational 
period and into repository closure. A study has been done to assess 
the reliability of instruments used in Department of Energy (DOE) 
waste repository related experiments and in other similar geological 
applications. The study included experiences with geotechnical, hy- 
drological, geochemical, environmental, and radiological instrumen- 
tation and associated data acquisition equipment. Though this paper 
includes some findings on the reliability of instruments in each of 
these categories, the emphasis is on experiences with geotechnical 
instrumentation in hostile repository-type environments. We review 
the failure modes, rates, and mechanisms, along with manufacturers 
modifications and design changes to enhance and improve instru- 
ment performance; and include recommendations on areas where 
further improvements are needed. 


27046 Sorption of uranium and radium by biotite, musco- 
vite, and phlogopite. Ames, L.L.; McGarrah, J.E.; Walker, 
B.A. (Battelle, Pacific Northwest Labs., Richland, WA). 
Clays and Clay Minerals; 31: No. 5, 343-351(1983). Contract 
AC06-76RL01830. 

The sorption of U and Ra on finely ground biotite, musco- 
vite, and phlogopite was adequately described by the Freundlich 
adsorption equation, (x/m) = KC/sup n/, at low U and Ra con- 
centrations despite Ra precipitation at the higher temperature. 
Radium and U sorption-efficiency curves derived from the Freund- 
lich constants generally showed decreased distribution coefficients 
in response to increasing temperature and increasing Ra or U con- 
centrations. Temperatures investigated were 5°C, 25°C, and 65°C. 
Solution compositions used were 0.1 M NaCl and 0.01 M NaHCO; 
for U, and 0.01 M NaCl for Ra. Uranium initial solution concentra- 
tions ranged from 1.00 x 10~* M to 4.00 x 10-7 M; the Ra initial 
solution concentration range was 6.80 x 10-7 M to 8.60 x 10-° M. 
In 0.01 M NaHCOs solutions, anionic uranyl carbonate complexes 
were prevalent, and because they are weakly sorbed relative to free 
uranyl ion and uranyl hydroxy complexes, the result was a relative- 
ly low U sorption efficiency on biotite and phlogopite and excellent 
sorption efficiency on muscovite. Uranyl carbonate complexes de- 
creased in solubility with increasing temperature, so that U sorption 
efficiency on biotite increased with increasing temperature. Sorp- 
tion of uranyl ion and uranyl hydroxy cations on biotite decreased 
with increasing temperature. 17 references, 9 figures, 7 tables. 


0530 Environmental Aspects 


REFER ALSO TO CITATION(S) 26972, 26983, 27035, 27850, 28348, 28351, 
28363, 28364, 28365, 28366, 28367, 28368, 28369, 28370, 28409 


(AERE-R—11743) Studies of environmental radio- 
activity in Cumbria. Part 7: a summary of progress to Decem- 
ber 1984. Wade, B.O.; Eggleton, A.E.J.; Peirson, D.H. 
(UKAEA Atomic Energy Research Establishment, Har- 
well. Environmental and Medical Sciences Div.). Apr 1985. 
24p. H.M. Stationery Office, London, price Pound 4.00. 

A theoretical model of the processes of radionuclide transfer 
has been constructed, to provide a comprehensive account, past 
and present, of artificial radioactivity in the Cumbria environment 
and to predict future levels, depending upon discharge policy. The 
model is also being used to assess the radiological significance of 
these findings. Experimental measurements made since 1978 have 
established the levels of radioactivity in air, particulate deposition, 
seawater and in soil. It has been possible to distinguish the effects 
of the Sellafield discharges from the baselines set in these media by 
the radioactivity from the testing of nuclear weapons. A pathway 
of transfer previously disregarded, from sea-to-land has been quanti- 
fied, whereby about 1 part in 10‘ of the plutonium discharged to 
sea had been transferred by 1978 to the coastal soil. Similar behav- 
iour was found for americium-241 but not for caesium-137. The 
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annual committed radiation dose associated with sea-to-land trans- 
fer is calculated to be less than 1% of the limit set by the ICRP for 
the general public. There is scope for development of the model to 
deal with problems that might arise in the more distant future if the 
basic information can be obtained experimentally, to provide a reli- 
able foundation for the longer-term predictions. 


27048 (CCRX-MR—85-01) Results of measurements of 
the radioactive contamination of the biosphere in the Nether- 
lands, compiled by the CCRX 1984, (Coordinatie-Commissie 
voor de Metingen van Radioactiviteit en Xenobiotische 
Stoffen (CCRX), Rijswijk (Netherlands). Werkgroep Meet- 
technieken Radioactiviteit). 1984. 53p. (In Dutch). NTIS 
(US Sales Only), PC A04/MF AOI. File Number 
DE86701600. 

In this report results are given of measurments of the radio- 
active contamination of the biosphere in the Netherlands. These 
measurements are coordinated by the Coordinating Committee for 
the Monitoring of Radioactive and Xenobiotic Substances (CCRX). 
Analyses are considered essential for an efficacious determination of 
the radioactivity of the biosphere. The measurements are performed 
in air, surface water, milk, fishery products and precipitation. Final- 
ly, also samples of milk and grass from the surroundings of nuclear 
reactors have been analysed. The second category of measure- 
ments, comprises orientating research for specific radionuclides 
which may be present in some samples and other investigations 
which may yield useful information. Results of measurements by 
the licensees of the Dutch nuclear installations of samples from the 
surroundings of their plants are given. Since 1970 the daily inges- 
tion of Sr-90 and Cs-137 is calculated from the concentration of 
these radionuclides in milk. 2 figs.; 43 tabs. 


27049 (LA—10644-PR) Laboratory and field studies re- 
lated to the Radionuclide Migration project. Progress report, 
October 1, 1984-September 30, 1985. Thompson, J.L. 
(comp.). (Los Alamos National Lab., NM (USA)). Jan 1986. 
Contract W-7405-ENG-36. 26p. NTIS, PC A03/MF AOl1; 
GPO Dep. File Number DE86009795. 

In this report we review work performed in FY 1985 for the 
Radionuclide Migration program. Monitoring of water pumped 
from the satellite well at the Cambric site shows the continuing elu- 
tion of tritium and krypton from the cavity but no appearance of 
fission-product cations. Water samples taken from two different 
depths in the re-entry hole at Cheshire have rather similar concen- 
trations of radionuclides. This result, along with anomolously low 
tritium concentrations, makes the interpretation of data from 
Cheshire somewhat uncertain. We have made significant progress 
in laboratory studies of radionuclide sorption, actinide speciation, 
and colloid detection and migration. 


27050 (LBL—18553) Mass transfer in a geologic environ- 
ment. Zavoshy, S.J.; Chambre, P.L.; Pigford, T.H. (Law- 
rence Berkeley Lab., CA (USA); California Univ., Berkeley 
(USA). Dept. of Nuclear Engineering). Nov 1984. Contract 
AC03-76SF00098. 15p. (CONF-841157—104). NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE86009364. 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1984). 

A new analytical solution is presented that predicts the rate 
of dissolution of species from a waste package surrounded by a wet 
porous medium. By equating the rate of diffusive mass transfer into 
the porous rock to the rate of liquid-surface chemical reaction, an 
analytical solution for the time-dependent dissolution rate and the 
time-dependent concentration of dissolved species at the waste sur- 
face is obtained. From these results it is shown that for most of the 
important species in a package of radioactive waste the surface 
liquid quickly reaches near-saturation concentrations and the disso- 
lution rate can be predicted by the simpler theory that assumes 
saturation concentrations in the surface liquid. 26 refs., 3 figs., 1 
tab. 
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27051 (OEFZS—4324) Results of the large area environ- 
mental monitoring around the Austrian Research Center Sei- 
bersdorf. Sorantin, H.; Irlweck, K.; Steger, F. (Oesterrei- 
chisches Forschungszentrum Seibersdorf G.m.b.H.). Jun 
1985. 22p. (In German). (ST—132/85). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86701601. 

All the methods used for environmental monitoring in the 
surveillance of the ARCS are described shortly and the values ob- 
tained are reported. The results show that neither the research re- 
actor (ASTRA, 8 MW), nor an incineration plant of the waste man- 
agement department, nor the radionuclide laboratories contribute 
significantly to the contamination of the environment. 


27052 (SAND—83-1912) Meteorological tower data for 
the Nevada Nuclear Waste Storage Investigations (NNWSD, 
Yucca Alluvial (YA) site. Quarterly report, July-September 
1982. Church, H.W.; Freeman, D.L.; Boro, K.; Egami, R.T. 
(Sandia National Labs., Albuquerque, NM (USA); Nevada 
Univ., Reno (USA). Atmospheric Sciences Center). Jan 
1984. Contract AC04-76DP00789. 32p. NTIS, PC E03/MF 
A011; 1; GPO Dep. File Number DE86009467. 

The purpose of the NNWSI meteorological data collection 
program is to support environmental evaluations of site suitability 
for a nuclear waste repository. This is the first of a series of quar- 
terly data summaries for the NNWSI Site in southern Nevada. 


0540 Health And Safety 
REFER ALSO TO CITATION(S) 26967, 27007, 27008 


27053 (DOE/IG—0225) Audit report on properties tar- 
geted for cleanup under the Uranium Mill Tailings Remedial 
Action Project, Albuquerque, New Mexico. (USDOE Office 
of Inspector General, Albuquerque, NM. Western Regional 
Office). 11 Apr 1986. 14p. TIC, PO Bx 62, Oak Ridge, TN 
37831. File Number TI8 651. 

This report concerns the manner in which vicinity properties 
have been targeted for inclusion as part of the Department's Urani- 
um Mill Tailings Remedial Action (UMTRA) Project. In summary, 
the audit disclosed that the Department may unnecessarily incur 
costs of as much as $28 million to perform remedial action on prop- 
erties with contamination levels which do not exceed Environmen- 
tal Protection Agency maximum standards. The Albuquerque Oper- 
ation Office, which has responsibility for the UMTRA project, 
agreed in principle with our findings and recommendations but con- 
cluded that the number of properties and cleanup cost per property 
had been overstated by the auditors. Albuquerque felt that the total 
savings resulting from the implementation of our recommendations 
would be between $2.5 and $2.9 million. A summary of 
management's comments and our response are included in the 


report. 


(K/HS—95) Oak Ridge Gaseous Diffusion Plant 
historical uranium and radionuclide release report. Lay, = oe 
Rogers, J.G. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). 28 Feb 1986. “Continet AC05-840T21400. 46p. 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE86008968. 

This report compiles all available historic data of the quanti- 
ties of uranium and various radionuclides released from the Oak 
Ridge Gaseous Diffusion Plant (ORGDP) from 1946 through 1984. 
Concentrations in the environment and the probable health effects 
to the public due to those releases are also discussed. The historical 
release data are compiled into three major areas; airborne releases, 
liquid effluent releases, and solid waste burial onsite. Historical re- 
lease data exists for uranium, technitium-99, neptunium-237, plutoni- 
um-239, krypton-85, and thorium-232. The total radiation exposure 
to all residents within a 15 mile and a 50 mile radius of ORGDP 
was calculated based on the total radioactive emissions from 1946 
through 1984. 


27055 (NUREG—1189-Vol.1) Assessment of the public 
health impact from the accidental release of UF, at the Se- 
quoyah Fuels Corporation Facility at Oklahoma 
(Docket No. 40-8027, License No. SUB-1010). Main report. 
Volume 1. (Nuclear Regulatory Commission, Washington, 
DC (USA)). Mar 1986. 97p. NTIS, PC AOS5/MF AO! - 
GPO. File Number T1I86901104. 

Following the accidental release of UFs from the Sequoyah 
Fuels Facility on January 4, 1986, an Ad Hoc Interagency Public 
Health Assessment Task Force was established. The Task Force 
consists of technical staff members from various agencies who have 
prepared this assessment of the public health impact associated with 
the accidental release. The assessment consists of two volumes and 
is based on data from the accident available as of February 14, 
1986. Volume 1 of the report describes the effects from the intake 
of uranium and fluoride and summarizes the findings and recom- 
mendations of the Task Force. Volume 2 of the report contains Ap- 
pendices which provide more detailed information used in the as- 
sessment and support the discussion in Volume 1. 57 refs., 26 figs., 
12 tabs. 


27056 (NUREG—1189-Vol.2) Assessment of the Public 
Health impact from the accidental release of UF; at the Se- 
quoyah Fuels Corporation Facility at Gore, Oklahoma 
(Docket No. 40-8027). ae 2. (Nuclear Regulatory Com- 
mission, Washington, DC (USA)). Mar 1986. 423p. NTIS, 
PC A18/MF AOI - GPO. File Number T186901125. 

Following the accidental release of UFs from the Sequoyah 
Fuels Facility on January 4, 1986, an Ad Hoc Interagency Public 
Health Assessment Task Force was established. The Task Force 
consists of technical staff members from various agencies who have 
prepared this assessment of the public health impact associated with 
the accidental release. Volume 2 of the report contains Appendices 
which provide more detailed information used in the assessment 
and support the discussion in Volume 1. 
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27057 (BMI—1985-072) Production and disposal of low- 
level radioactive wastes in the Federal Republic of Germany. 
Forecast until the year 2000. Final report. Hesse, U.; Holz- 
hauer, U.; Gmal, G. (Bundesministerium des Innern, Bonn 
(Germany, F.R.); Gesellschaft fuer Reaktorsicherheit m.b.H. 
(GRS), Koeln (Germany, F.R.)). Apr 1985. 38p. (In 
German). (GRS-A—762). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86751396. 

Schriftenreihe Reaktorsicherheit und Strahlenschutz. 

The results are based on data which the BMI received in re- 
sponse to an inquiry addressed to the Lander, PTB’s data and BMI 
inquiries at the plant operators’. According to these data and with 
conventional conditioning and packaging in 200-litre and 400-litre 
casks or casks without concrete shielding, the following accumulat- 
ed quantities of waste (compound volume) and number of com- 
pounds for ultimate storage: 1980 approx. 15,000 m* or 36,000 com- 
pounds; 1985 approx. 72,000 m* or 163,000 compounds; 1990 
approx. 159,000 m or 329,000 compounds; 1995 approx. 303,000 m* 
or 569,000 compounds; 2000 approx. 450,000 m* or 823,000 com- 
pounds. These quantities of waste require the simultaneous oper- 
ation of two ultimate storage sites (KONRAD and ASSE). Howev- 
er, for certain types of waste volume-reducing conditioning meth- 
ods may be used cause and lower numbers of compounds. To esti- 
mate the related effect a second forecast was made providing the 
following figures: 1980 approx. 15,000 m* - 36,000 compounds; 1985 
approx. 60,000 m® - 130,000 compounds; 1990 approx. 95,000 m° - 
230,000 compounds; 1995 approx. 170,000 m® - 370,000 compounds; 
2000 approx. 225,000 m® - 500,000 compounds. These quantities of 
waste could, on principal be handled by a single ultimate storage 
site. Since modern conditioning methods are already being applied 
in some nuclear power plants, the actual waste and disposal situa- 
tion would be somewhere between the two forecasts. (orig./HP). 
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27058 (KFK—3957) Fuel cycle based safeguards. De 
Montmollin, J.M.; Higinbotham, W.A.; Gupta, D. (Kern- 
forschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Entwicklungsabteilung Kernmaterialsicherung; Brookhaven 
National Lab., Upton, NY (USA)). Jul 1985. 157p. NTIS 
(US Sales Only), PC A0O8/MF AOl. File Number 
DE86751389. 

In NPT safeguards the same model approach and absolute- 
quantity inspection goals are applied at present to all similar facili- 
ties, irrespective of the State’s fuel cycle. There is a continuing in- 
terest and activity on the part of the IAEA in new NPT safeguards 
approaches that more directly address a State's nuclear activities as 
a whole. This fuel cycle based safeguards system is expected to a) 
provide a statement of findings for the entire State rather than only 
for individual facilities; b) allocate inspection efforts so as to reflect 
more realistically the different categories of nuclear materials in the 
different parts of the fuel cycle and c) provide more timely and 
better coordinated information on the inputs, outputs and invento- 
ries of nuclear materials in a State. (orig./RF). 


27059 (LA-UR—86-973) International Atomic Energy 
Agency safeguards. Avenhaus, R.; Markin, J. (Los Alamos 
National Lab., NM (USA)). 1985. Contract 'W-7405-ENG- 
36. 8p. (CONF-85 10295—1). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86008744. 

From Workshop on modeling and analysis of arms control 
problems; Spitzingsee, F.R. Germany (20 Oct 1985). 

The International Atomic Energy Agency (IABA) is unique 
among international organizations in its use of on-site inspections to 
verify that States are in compliance with the terms of a negotiated 
agreement. The legal basis for the inspections is agreements be- 
tween the IAEA and the State, concluded in the framework of the 
Nuclear Nonproliferation Treaty, for full scope safeguards on all 
nuclear materials. In addition, other more limited agreements for 
safeguards on a portion of a State’s nuclear material are also con- 
cluded with States not party to the Treaty. In either case, the role 
of the IABA is to verify compliance with the terms of these agree- 
ments by auditing facility operating records and reports submitted 
to the IAEA by the State; by independent measurement of nuclear 
materials by IAEA inspectors; and by emplacement of surveillance 
devices to monitor facility operations in the inspector's absence. Al- 
though IAEA safeguards are applied only to peaceful nuclear ac- 
tivities and do not attempt to control or reduce the numbers of nu- 
clear weapons, there are aspects of the IAEA methods and technol- 
ogy that may be applicable to treaty verification for arms control. 
Among these aspects are: (1) the form of the IAEA's agreements 
with States; (2) the IAEA approach to inspection planning; and (3) 
the instrumentation employed by the IAEA for monitoring facility 
activities and for measuring nuclear material. 


27060 (NUREG/CR—4497) NRCPAGE lications 
manual, Picard, R.R. (Los Alamos National Tab, NM 
(USA)). Apr 1986. Contract W-7405-ENG-36. 53p. (LAS 
10638-M). NTIS, PC A04/MF AOi - GPO. File Number 
1186009017 

The theoretical foundation for recurring loss detection is re- 
viewed and related test procedures are described. A FORTRAN 
computer code (NRCPAGE) is provided that efficiently performs 
the calculations for one such procedure (Page's test) widely advo- 
cated in the safeguards literature. Use of the code is illustrated with 
a sample data set. 


(NUREG/CR—4516) International safeguards at 
facilities employing spent fuel rod consolidation. Roberts, 
F.P.; Harms, N.L.; Sewart, G.H. (Pacific Northwest Labs., 
Richland, WA (USA)). Apr 1986. Contract AC06- 
76RL01830. 4lp. (PNL—5480). NTIS, PC A03/MF A01 - 
GPO. File Number T186009737. 

In a study sponsored by the Nuclear Regulatory Commis- 
sion, the Pacific Northwest Laboratory has analyzed the impacts 
that spent fuel rod consolidation may have on implementation of 
international safeguards. Potential processes for consolidation at re- 
actors and at away-from-reactor independent spent fuel storage fa- 
cilities were examined and possible effects on the capability to per- 
form nuclear material flow and inventory verification by Interna- 
tional Atomic Energy Agency inspections were identified. Facility 
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design features to enhance inspection effectiveness and methods for 
verification of flow and inventory are identified. 


27062 (RFP—3876) Comparison of destructive and non- 
destructive assay of heterogeneous salt residues. Fleissner, 
J.G.; Hume, M.W. (Rockwell International Corp., Golden, 
CO (USA). Rocky Flats Plant). 29 Mar 1986. Contract 
AC04-76DP03533. 8p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86009618. 

To study problems associated with nondestructive assay 
(NDA) measurements of molten salt residues, a joint study was 
conducted by the Rocky Flats Plant, Golden, CO and Mound Lab- 
oratories, Miamisburg, OH. Extensive NDA measurements were 
made on nine containers of molten salt residues by both Rocky 
Flats and Mound followed by dissolution and solution quantifica- 
tion at Rocky Flats. Results of this study verify that plutonium and 
americium can be measured in such salt residues by a new gamma- 
ray spectral analysis technique coupled with calorimetry. Biases 
with respect to the segmented gamma-scan technique were noted. 


27063 (SAND—85-1992) Capacitive-touch sensor for 
pipelines. McCoach, G. (Sandia National Labs., Albuquer- 
= NM (USA)). Apr 1986. Contract AC04-76DP00789. 

15p. NTIS, PC ‘A02/MF AOl1; 1; GPO Dep. File Number 
DE86009555. 

At certain facilities, some pipelines are considered critical to 
safe operation. They must be continuously monitored to ensure that 
they are not damaged, intentionally or otherwise. Pipe damage, 
such as ruptures, could be caused by misuse of tools or explosives. 
This report contains the results of an investigation of commercially 
available sensors adapted for use as pipeline sensors. It also includes 
the various materials and construction configurations that led to the 
recommended configuration and use of the capacitive-touch pipe- 
line sensor. 


27064 (SAND—85-2128C) Methods for developing jam- 
resistant security communications networks at fixed-site fa- 
cilities. Gangel, D.J.; Heustess, J.E.; Snell, M.K. (Sandia 


National Labs., Albuquerque, NM (USA)). 1986. Contract 
AC04-76DP00789. 6p. (CONF-860519—1). NTIS, PC A02/ 
MF A0O1; 1; GPO Dep. File Number DE86001321. 

From Carnahan conference on security; Lexington, KY, 
USA (14 May 1986). 

Considerable work has been done identifying and developing 

equipment and procedures that can be used to improve the surviv- 
ability of a security communications network during a jamming as- 
sault. Insight is given into alternate communications methods that 
can be used to develop resistance to jamming by supplementing ex- 
isting radio communications. The spatial properties of jamming are 
then discussed and examples of how these properties can be exploit- 
ed are examined. Also discussed are spread-spectrum radios that are 
highly resistant to jamming and the importance of jamming exer- 
cises. 
27065 (SAND—86-0382C) SENLEX: sensor layout 
expert system. Ward, J.D.; Sena, K.J. (Sandia National 
Labs., Albuquerque, NM (USA)). 1986. Contract AC04- 
76DP00789. 6p. (CONF-860519—5). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86007141. 

From Carnahan conference on security; Lexington, KY, 
USA (14 May 1986). 

An expert system is under development to carry out intru- 
sion detection sensor placement for physical security systems. 
Expert systems are computer programs that use symbolic program- 
ming techniques to duplicate the reasoning processes of human ex- 
perts. Because sensitive facilities often require complex, multi- 
sensor intrusion detection systems, the design rules for achieving 
high levels of detection performance are not easily transferred to 
novices. Since these design rules reside in the minds of the individ- 
ual experts performing the tasks, the need to consolidate this 
knowledge in a form that is available to others was a driving force 
in this project. The first phase of this project is described in this 
paper. It consists of an expert system for sensor placement in a 
graded clear zone. The program has the capability of handling sev- 
eral different sensor types and of coordinating the placement of 
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multiple sensor types. The designs produced by the program in 
comparison with the designs produced by human experts are dis- 
cussed. 5 refs., 8 figs., 1 tab. 
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27066 (KAERI/MR—77/84) Operation of the irradiation 
facilities. Yoo, Young-Soo; Chung, Hai-Won; Jin, Joong-Ha; 
Park, Soon-Cheol. (Korea Advanced Energy Research 
Inst., Daeduk (Republic of Korea)). Apr 1985. 53p. (In 
Korean). NTIS (US Sales Only), PC A04/MF AOl1. File 
Number DE86701680. 

In 1984, 72 companies utilized the 100kCi Co-60 irradiation 
facility for sterilization of medical products such as surgical gloves, 
cotton tips etc., or for preservation of food products. A total of 
45,491 cartons of 46 different items were irradiated with 8,162 
hours of operation time, and the total income of this year was 
195,035,800 wons. Routine radiation dosimetry was performed 526 
times with ceric sulfate dosimeters, in order to guarantee the radi- 
ation dose. Instead of photometric system, potentiometric reading 
system of ceric sulfate dosimeter was established by measuring po- 
tential difference of concentration cell and some costants involved 
in this system were determined. In order to develop radioresistent 
polypropylene, protective effect of liquid or solid paraffin addition 
was studied on month 1 and 4 after irradiation by observing the 
changes of physical strength between control and irradiated poly- 
propylenes. The presterilization counting of contaminated microor- 
ganisms was carried out on 6 items of medical products and 1 food 
product, and sterility of irradiated medical products was confirmed. 
10kCi Co-60 irradiator was operated for basic researches such as 
food preservation, the quality improvement of polymeric material 
etc., and for the coloration of crystal. A total of 143 items of 39 
different samples were irradiated with 7,338.8 hours of operation 
time. The second UNDP/IAEA.RCA Industrial Training-Demon- 
stration on Radiation Sterilization of medical products was held for 
12 participants from 8 Asian countries for 5 days. 


0703 Isotopic Power Supplies 


27067 (LA—10630-PR) Space nuclear safety program. 
Progress report, September 1984. George, T.G. (comp.). 
(Los Alamos National Lab., NM (USA)). Feb 1986. Con- 
tract W-7405-ENG-36. 14p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86008579. 

This technical monthly report covers studies related to the 
use of **PuO, in radioisotope power systems conducted for the 
Office of Special Nuclear Projects of the US Department of 
Energy by Los Alamos National Laboratory. Most of the studies 
discussed are ongoing; the results and conclusions described may 
change as the work progresses. 15 figs. 


08 HYDROGEN 


27068 (DOE/CS/91201—T1) Hydrogen use in Alaska. 
Project 40902 final report. Blazek, C.F.; Donakowski, T.D.; 
Novil, M.; Daniels, E.J. (Institute of Gas Technology, Chi- 
cago, IL (USA)). Nov 1981. Contract AC02-80CS91201. 
263p. NTIS, PC A12/MF AO1; 1; GPO Dep. File Number 
DE86009302. 

Of the various alternative fuels that can be considered, the 
most fundamental is hydrogen. In this study it was estimated that 
$20 million would be required to convert a small rural Alaskan vil- 
lage to hydrogen energy. This cost would make the village energy 
self-sufficient and replace the purchase of conventional fossil fuels 
for the next 20 years. Although hydrogen can be produced cost 
competitively with fossil fuels in rural Alaska given an inexpensive 
renewable energy source, conversion of energy utilization and dis- 
tribution equipment to hydrogen service may be cost prohibitive. 


To evaluate hydrogen’s applicability in Alaska, this study was di- 
vided into a number of tasks. In the first task of this study, IGT 
examined four basic hydrogen production technologies: methane- 
steam reforming, partial oxidation of heavy oils, electrolysis of 
water, and thermochemical hydrogen production. This analysis was 
followed by an evaluation of gaseous hydrogen storage in pressur- 
ized gas cylinders, metal hydrides, glass microspheres, and under- 
ground formations as well as liquid hydrogen storage in insulated 
tanks. Next, the transportation and distribution of hydrogen and its 
coproduct oxygen by pipeline, truck, rail, and barge were investi- 
gated. The final aspect of Task 1 examined hydrogen for use as a 
general purpose fuel for appliances and transportation vehicles and 
for generating electricity via a fuel cell. Task 2 of this study dealt 
with the market potential of hydrogen in the lower 48 states, 
Canada, and Japan. Recognizing the fact that hydropower offers 
the lowest electricity cost and is the most abundant Alaskan renew- 
able energy resource, Task 3 focused on an evaluation of proposed 
and existing hydroelectric production facilities. The final tasks of 
this study involved a preliminary technical and economic evalua- 
tion of a hydrogen-based energy system with respect to Alaska’s 
unique resources, logistics, demographics, and economics. 


0801 Production 


27069 (OE/CS/90133—1) Statement of work on alter- 
native anodic reactions in water splitting. Final report, Sep- 
tember 1981-December 1982. Sarfarazi, F.; Bockris, J.O.M. 
(Texas A and M Univ., College Station (USA). Dept. of 
Chemistry). 1982. Contract AC02-81CS90133. 141p. NTIS, 
PC A07/MF A0O1; 1; GPO Dep. File Number DE86009314. 

Current density is about 6 mA cm~? at 1.2 volts for coal, 1 
mA cm~? for biomass and 0.3 mA cm~? for household waste-slur- 
ries electrolysis. During the electrolysis in the anode, many new or- 
ganic compounds are formed. Gas chromatography and mass spec- 
troscopy are the best methods for the analysis, but the data is diffi- 
cult to handle. The best solution to the above situation was com- 
puter matching for the mass spectra data with recognition patterns. 
The compounds identified with the degree of probability in the 
range of 70% to 99% were accepted as “present”. Compounds 
found for coal include myristaldehyde and oleyl alcohol. The maxi- 
mum concentration is 2 x 10~* moles I~’. The overall view of this 
project is that it is a highly valuable approach to low cost hydro- 
gen, taking into account the probability of the successful anodixa- 
tion of coal. 


27070 Photochemical hydrogen production from a water- 
methanol mixture with small particles of iron oxide suspen- 
sions. Nakanishi, H.; Sanchez, C.; Hendewerk, M.; Somor- 
iar, G.A. (Department of Chemistry and Materials and Mo- 
lecular Research Division, Lawrence Berkeley Laboratory, 
University of California, Berkeley, CA). Materials Research 
Bulletin; 21: No. 2, vp(Feb 1986). Contract AC03- 
76SF00098. 

Photochemical hydrogen production has been detected from 
small particles of doped iron oxide in a methanol-water (1:1) mix- 
ture. The systems studied consisted of a pure N-type semiconduc- 
tor, Fe/sub 2-x/NB/sub x/Os3 (x=0.02), a pure P-type semiconduc- 
tor, La/sub 1-x/Sr/sub x/FeO; (x=0.25), and Mg-doped a-Fe2Os. 
This system was found to be heterogeneous, consisting of both 
spinel and corundum phase iron oxides, and shows a much higher 
activity than the pure single phase systems, with either corundum 
(a-FE2Os) or spinel (Fe/sub 3-x/Mg/sub x/O/sub y/) structure. 
The efficiency of the reaction increased substantially when the 
powders were loaded with PT. Hydrogen production from these 
Mg-doped iron oxides is photo-ocatalytic and occurs mainly as a 
result of bandgap irradiation, but also occurs with sub-bandgap illu- 
mination in small amounts. There is a linearly increasing depend- 
ence of the He production with increasing light intensity. 
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27071 (BMFT-FB-T—85-106) Methanation of coal-gasifi- 
cation gases in a fluidized bed. Pilot development stage. Final 
report. Friedrichs, G.; Proplesch, P.; Wismann, G.; Lom- 
merzheim, W. (Bundesministerium "fuer Forschung und 
Technologie, Bonn (Germany, F.R. . Oct 1985. 96p. (In 
German). NTIS (US Sales Only), PC A05/MF AOl1. File 
Number DE86750889. 

It was the main objective of the project to set up the techni- 
cal basis indispensible for the construction of commercial plants. 
For this purpose a large pilot unit was built and run for some 8,000 
hours - 5,000 of these for the production of SNG -, thus producing 
11 Mio m* SNG and 16,000 t superheated steam (120 bar, 420°C). 
The following individual objectives were obtained: 1) The contin- 
ued development of equipment and process techniques, 2) the test 
and optimization of additional components particularly regarding 
their scale up ability, 3) the improvement of process technology, 4) 
the assessment of specific scale up data. Finally a long term test run 
over several months gave proof of the technical applicability. With 
7 refs., 14 figs. 


27072 (CONF-8511136—5) Effects of feed boiling range 
on hydrotreating of Wyodak and Illinois ITSL oils. Sullivan, 
R.F. (Chevron Research Co., Richmond, CA (USA)). 1985. 
Contract AC22-76ET 10532. 31lp. NTIS, PC A03/MF A011; 
GPO Dep. File Number DE86009494. 

From Direct liquefaction contractors conference; Pittsburgh, 
PA, USA (19 Nov 1985). 

Syncrudes 


produced from Illinois No. 6 and Wyodak coals 
in the Integrated Two-Stage Liquefaction (ITSL) process were up- 
graded in pilot plant tests by hydrotreating with Chevron’s com- 
mercial ICR 106 catalyst. Syncrudes with end points ranging from 
725°F to 900°F were studied. In this range, relatively small in- 
creases in end point made the oils much harder to upgrade. There- 
fore, the hydrotreating severity had to be increased for the higher 
end point oils to make a product of a given quality. In all cases, 
however, we found commercially feasible conditions to remove vir- 
tually all of the heteroatom impurities. At a given feed end point, 
processing severities required for Illinois and Wyodak oils were 
about the same. In this paper, we compare properties of the Illinois 
and Wyodak ITSL oils and their products. The high density jet 
fuel and diesel products are of particular interest because of their 
high volumetric energy contents. 5 refs., 8 figs., 8 tabs. 


27073 (DOE/CE/40657—1) Toxic organic chemicals in 
waste streams: anaerobic bioconversion to methane. Young, 
L.Y. (New York Univ., NY (USA). Medical Center). 1985. 
Contract AC02-84CE40657. 92p. NTIS, PC A05/MF AOI; 
1; GPO Dep. File Number DE86009496. 

Sixteen substituted aromatic compounds were evaluated for 
their anaerobic biodegradability and toxicity to methanogenesis 
with two standardized anaerobic bioassays. Each compound was 
the only added carbon source (20 to 200 mg/L) prepared in prere- 
duced defined medium with a 10% (v/v) inoculum of municiple di- 
gester sludge. Four types of responses were observed: (1) all con- 
centrations of benzoate, phenol, dibutyl phthalate and low concen- 
trations (20 mg/L) of dimethyl and diethyl phthalate, 4-nitrophenol 
and 2,4-dinitrophenol were degraded to CH, and COkz, attaining 50- 
100% of the theoretical gas yield; (2) high concentrations (200 mg/ 
L) of diethyl and dimethyl phthalate, and low concentrations of 2- 
nitrophenol produced methane yields between 10 to 50% of the 
theoretical; (3) all concentrations of bis(2-ethylhexyl)phthalate, 2,4- 
dimethyl phenol, 4-chloro-m-cresol, ortho- and meta-cresol, 2- 
chlorophenol, intermediate concentrations (100 mg/L) of 2-nitro- 
phenol and low concentrations of 4,6-dinitro-o-cresol yielded no 
more than 10% of the theoretical methane value; (4) high concen- 
trations of 2-nitrophenol, 4-nitrophenol, 4,6-dinitro-o-cresol and 2,4- 
dinitrophenol exhibited a distinct suppression of methanogenesis 
from 10 to 90% below that of the background. Acclimation for 
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most of the compounds took several days to weeks before degrada- 
tion commenced. Thus, many of these compounds are metabolized 
in anoxic environments. Their fate may be significantly influenced 
by their concentration and residence time in such habitats. 35 refs., 
33 figs., 12 tabs. 


27074 (DOE/ET/14914—H1) Conversion of methanol to 
gasoline commercial plant study. Coal to gasoline via metha- 
nol, Thiagarajan, N.; Nitschke, E. (Uhde (F.) G.m.b.H., 

Dortmund (Germany, F.R.)). Mar 1986. Contract FCO1- 
80ET14914. 236p. NTIS, PC Al1/MF A0Ol1; 1; GPO Dep. 
File Number DE86009 107. 

Under the joint sponsorship of the German Federal Minister 
of Research and Technology (BMFT) and the US Department of 
Energy (DOE), a research program was initiated concerning the 
“Conversion of Methanol to Gasoline (MTG), Engineering, Con- 
struction and Operation of a Demonstration Plant”. The purpose of 
the 100 BPD demonstration plant was to demonstrate the feasibility 
of and to obtain data required for scale-up of the fluid-bed MTG 
process to a commercial size plant. As per requirements of Annex 3 
of the Governmental Agreement, this study, in addition to the 
MTG plant, also includes the facilities for the production of metha- 
nol. The feedstock basis for the production of methanol shall be 
coal. Hence this study deals with the production of gasoline from 
coal (CTG-Coal to Gasoline). The basic objective of this study is to 
assess the technical feasibility of the conversion of methanol to gas- 
oline in a fluid-bed system and to evaluate the process economies 
ie., to evlauate the price of the product in relation to the price of 
the feedstock and plant capacity. In connection with technical feasi- 
bility, the scale up criteria were developed from the results ob- 
tained and experience gathered over an operational period of 8600 
hours of the "100 BPD Demonstration Plant”. The scale up philos- 
ophy is detailed in chapter 4. The conditions selected for the design 
of the MTG unit are detailed in chapter 5. The scope of the study 
covers the production of gasoline from coal, in which MTG section 
is dealt with in detail (refer to chapter 5). Information on other 
plant sections in this study are limited to that sufficient to: generate 
overall mass balance; generate rate of by-products and effluents; in- 
corporate heat integration; generate consumption figures; and estab- 
lish plant investment cost. 


27075 (DOE/PC/70030—T2) Novel Fischer-Tropsch 
slurry catalysts and process concepts for selective pm eee 
tion fuel production. Quarterly technical progress report, 
January-31 March 1985. Carroll, W.E.; Cilen, N.; Trotiks, 
S.A.; Withers, H.P. Jr. (Air Products and Chemicals, Inc., 
Allentown, PA (USA)). Dec 1985. Contract AC22- 
84PC70030. 15p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86008352. 

In the second quarter work continued on the two major 
tasks: Task 2 - development of improved supported catalyst compo- 
sitions and Task 3 - slurry reactor kinetic studies. Work accom- 
plished under Task 2 involved catalyst preparations of cobalt sup- 
ported on alumina with various levels of promoter. the bimetallic 
Co/Fe catalyst was again supported on alumina but at higher load- 
ings. Also, in an effort to enhance the water-gas shift reaction, a 
physical mixture of the standard Co on promoted AlOs catalyst 
with a Cu/Zn/ALOs shift catalyst was prepared. Gas phase testing 
was completed on all of these catalysts. Slurry testing was complet- 
ed on all of these catalysts. Slurry testing was completed on the ba- 
secase Co on promoted Al,Os; catalyst as well as on the Ru on pro- 
moted AlOs catalyst, an unpromoted Co on alumina catalyst, and 
the bimetallic Co/Fe on AlOs catalyst. Under Task 3, work is in 
progress to develop a computer program for the analysis of kinetic 
data from the laboratory reactors. 


27076 (DOE/PC/70785—T5) Rate and selectivity en- 
hancement in Fischer Tropsch synthesis. Quarterly research 
report. Gulari, E. (Michigan Univ., Ann Arbor (USA). 
Dept. of Chemical Engineering). 20 Mar 1986. Contract 
FG22-84PC70785. 6p. NTIS, PC A02. File Number 
DE86008690. 

Our research during this quarter continued to be concentrat- 
ed on investigating the fundamental surface processes occurring on 
the alumina supported ruthenium catalysts. We were successful in 





3635 / ERA-11/12 


measuring the product selectivities of the surface species under 
transient conditions. Perhaps the most important finding during this 
quarter was that on ruthenium the chain propagation step in Fisch- 
er-Tropsch synthesis is much faster than the initiation and termina- 
tion steps. Also an important finding was that most of the surface 
carbon does not participate as active intermediates in the presence 
of chemisorbed CO. 3 figs. 


27077 (DOE/PC/80012—T1) Biological production of 
fuels from coal-derived gases: a review of the literature. Topi- 
cal report No. 1. (Arkansas Univ., Fayetteville (USA). Dept. 
of Chemical Engineering). Mar 1986. Contract AC22- 
85PC80012. 33p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86007966. 

As an alternative to catalytic liquefaction, coal synthesis gas 
may be biologically converted to useful chemicals and liquid fuels 
by the action of microorganisms. Theoretically, many chemicals 
may be produced biologically, including methanol, ethanol, ace- 
tone, acetic acid and higher acids. Organisms have been identified 
that are capable of converting CO to acetate, acetate to acetyl co- 
A, acetate to citric acid, and methane to methanol. However, the 
organisms to produce other chemicals are largely unknown, so that 
natural sources of bacteria must be screened for their ability to con- 
vert coal gas or acetate to liquid fuels and chemicals. 


27078 (DOE/PC/80013—T1) Indirect liquefaction of 
coal via biosynthesis. Technical progress quarterly report. 
(Bechtel National, Inc., San Francisco, CA (USA)). Feb 
1986. Contract AC22-85PC80013. 13p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86009246. 

The objectives of this portion of the program are to: evalu- 
ate the technical and economic possibilities for developing a biopro- 
cess for conversion of syngas to liquid fuels; and identify the bio- 
chemical operating conditions necessary for economic operation. 
Insights gained through these conceptual level engineering assess- 
ments will then be used to justify and guide follow-on microorga- 
nism and process experimental development. The technical and eco- 
nomic evaluations will consist of two or more conceptual designs 
incorporating the bioconversion and its supporting processes and 
utility systems. Capital and operating costs will then be estimated, 
together with their sensitivity to potential improvements in the bio- 
process. This report summarizes the project status and accomplish- 
ments through the work's first quarter. Also outlined are project 
plans for the following quarter. 


27079 (DOE/PC/80015—2) Fischer-Tropsch slurry phase 
process variations. Quarterly report, January 1, 1986-March 
31, 1986. Satterfield, C.N.; Hanlon, R.; Matsumoto, D.K. 
(Massachusetts Inst. of Tech., Cambridge (USA)). 1986. 
Contract AC22-85PC80015. 16p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE86009567. 

Two principal experiments were conducted, in which syn- 
thesis activity, selectivity, and the bulk catalyst composition were 
monitored for approximately the initial 200 hours on stream. One 
was performed at 248°C (run Fe22) and one at 232°C (run Fe27), 
with an intermediate period at 263°C. A third experiment (run 
Fe24) was conducted at 248°C for 22 hours to verify the reproduc- 
ibility of the initial activity and selectivity results of run Fe22, but 
no catalyst samples were taken. Four phases of iron were identified 
in the catalyst, namely a-Fe, magnetite (Fe3O,), and two forms of 
iron carbide. The Moessbauer parameters of these phases agree well 
with data in the literature of the Quarterly Report for October-De- 
cember 1985. Some significant observations are as follows: First, 
the methane selectivity was high for the earlier times on stream, (32 
mole% methane) for 0 to 7 hours on stream as compared to 27 
mole% for 7 to 22 and 22 to 34 hours on stream. Second, the C.-C; 
product distributions were quite similar for the three time intervals. 
The value of a, as determined by the slope of the distribution of 
the Cs-C; products, increased only slightly over time, from a value 
of 0.62 from 0 to 7 hours to a value of 0.64 from 7 to 22 and 22 to 
34 hours. Finally, the Cs-C,, fraction increased significantly with 
time, reflecting the effect of the accumulation and eventual satura- 
tion of heavier hydrocarbon products in the reactor. 9 figs. 7 
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27080 (EUR—9974-EN) Carbonization of forestal, agri- 
cultural, and agro-industrial waste as well as of organic mu- 
nicipal waste and utilization of the recovered prod- 
uct (char, gas, pyrolysis oil). Final report. Reger, H. (Com- 
mission of the European Communities, Luxembourg). 1985. 
112p. Commission of the European Communities, Luxem- 
bourg. Office of Official Publications of the European Com- 
munities. 

The research assignment had the object to determine the 
basic data of the thermal transformation of various biomasses by 
carbonization and to test the possibility of utilization of the energy 
carriers produced (char, pyrolysis oil, gas). To investigate the range 
of application of the carbonization technique, we selected biomasses 
with very different physical and chemical structures (soft wood 
bark, wheat straw, olive residues, grape residues and rice husks) for 
our special tests. The main carbonization product is char. Gas is 
always produced as a by-product and optionally - by condensation 
of part of the process gases - also pyrolysis oil. Continuous carbon- 
ization plants achieve an energy yield of at least 80% of the energy 
content of the processed biomass. The various biomasses and the 
energy carriers produced therefrom were thoroughly analyzed 
(quantity and energy yield, physical structure, chemical composi- 
tion, etc.). Charcoal briquets, granulates and extrudates were pro- 
duced from small sized up to pulverized raw char adding various 
binders (starch, molasses, pyrolysis oil, water glass, etc.). Tests of 
using these products as domestic fuel, fuel for gas generators and 
basic material for the production of activated carbon were success- 
ful. The pyrolysis oil produced, mixed at a ratio of 1:1 with fuel oil, 
can be used, without fractioning, as a fuel oil substitute by conven- 
tional burners, e.g. Saacke Rotary Cup Atomizer (see Appendix 6). 
Tests for the utilization of pyrolysis oil as an alternative fuel in a 
newly developed diesel engine required mainly the minimization of 
the water content by fractionating distillation. Further problems are 
the excessive smoke and odour development, and the formation of 
combustion residues. 


27081 Excess enthalpies of (carbon dioxide + hexane) at 
470.15, 510.15, and 573.15 K from 7.50 to 12.50 MPa. Chris- 
tensen, J.J.; Zebolsky, D.M.; Izatt, R.M. (Brigham Young 
Univ., Provo, UT). Journal of Chemical Thermodynamics; 
17: 183-192(1985). Contract AC02-82ER 13024. 

The excess molar enthalpies H/sub m/sup E/ for (xCO. + 
(1-x)CeHis) were measured in the vicinity of their critical locus and 
in the supercritical region. Large positive H/sub m/sub E/’s were 
observed depending on the compositions, pressures, and tempera- 
tures of the mixtures, in contrast to large negative H/sub m/sup E/ 
‘s measured previously at lower temperatures. A modified Soave 
equation of state was used to correlate H/sub m/sup E/ over a 
temperature range of 308.15 to 573.15 K with an average standard 
deviation of 577 J mol~*. 33 references, 4 figures, 3 tables. 


27082 Excess enthalpies of (carbon dioxide + toluene) at 
470.15 and 573.15 K from 7.60 to 12.67 MPa. Christensen, 
J.J.; Zebolsky, D.M.; Izatt, R.M. (Brigham Young Univ., 
Provo, UT). Journal of Chemical Thermodynamics; 17: 1- 
10(1985). Contract AC02-82ER 13024. 

The excess molar enthalpies H/sub m/sup E/(xCO2 + (I- 
x)CsHsCHs) were measured in the vicinity of their critical locus 
and in the supercritical region. Large positive H/sub m/sup E/ 
values were observed depending on the compositions, pressures, 
and temperatures of the mixtures, in contrast to large negative 
values measured previously at lower temperatures. A modified 
Redlich-Kwong equation of state was used to correlate H/sub m/ 
sup E/ over a temperature range of 308.15 to 573.15 K with an av- 
erage standard deviation of 278 J mole~*. 27 references, 4 figures, 3 
tables. 


27083 Technology transfer to under-developed countries: 
a Philippines case study. Squilieri, J. (Agronna National 
Lab., IL). pp 203: 212 of Energy from biomass: building on 
a iad technology base. Tampa, FL; Integrated Systems 
(1984). 

The need for alternative energy development in Third 
World nations is critical to their overall development. With limited 
fossil fuel resources, lack of technical expertise and huge debts in- 
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curred from imported energy, these countries face severe hardships. 
Many such countries do possess alternative resources which are not 
utilized and often cause environmental and health hazards. The 
Philippines is one such country. The people are dependent on wood 
as their primary energy source, which fuels a staggering system, 
mainly small-scale swine and poultry units which offer an excellent 
opportunity for biomass development. Despite a government-spon- 
sored program little progress has been made in disseminating this 
technology in the rural areas. The problem is two-fold: a technical- 
ly incorrect, expensive design; and a lack of local technical exper- 
tise and training program. This paper focuses on these problems 
and a solution modeled after the Chinese method of technology 
transfer. 


Excess enthalpies of (ethane + chlorodifluoro- 
cabens from 293.15 to 383.15 K at 5.15 MPa. Christensen, 
J.J.; Zebolsky, D.M.; Schofield, R.S.; Cordary, D.R.; Izatt, 
RM. (Brigham Young Univ., Provo, UT). Journal of ‘Chem- 
ical Thermodynamics; 16: 905-916(1984). Contract AC02- 
82ER 13024. 

The excess molar enthalpies H/sub m/sup E/ for (ethane + 
chlorodifluoromethane) were measured in the vicinity of the critical 
points of the components and in the supercritical region. Regions of 
large positive and negative H/sub m/sup E/ were obtained depend- 
ing on the compositions and temperatures of the mixtures. The H/ 
sub m/sup E/ values near and between the critical temperatures of 
ethane and chlorodifluoromethane were predicted using either an 
equation of state (modified Redlich-Kwong equation) or a model 
for heat capacities. Both models predicted the shapes of the H/sub 
m/sup E/ curves over the range of compositions and temperatures 
investigated and gave H/sub m/sup E/ values with an average 
standard deviation of less than 650 J. mol™*. 26 references, 6 fig- 
ures. 


0902 Alcohol Fuels 
REFER ALSO TO CITATION(S) 26837, 27078, 28411 


27085 (CONF-8506232—1) Acid hydrolysis experimental 
facility results with corn stover. Barrier, J.W.; Broder, J.D.; 
Lambert, R.O.; Farina, G.E.; Lightsey, G.R. (Tennessee 
Valley Authority, Muscle Shoals, AL (USA); Mississippi 
State Univ., Mississippi State (USA). Dept. of Chemical En- 
gineering). 1985. Contract AI01-83CE30792. 8p. NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE86009226. 

_ From American Society of Agricultural Engineers summer 
m ; East Lansing, MI, USA (23 Jun 1985). 

‘A has constructed an experimental facility to convert 
corn cae to ethanol (37.85 1/hr) using a concentrated sulfuric 
acid hydrolysis process followed by fermentation and distillation. 
Conversion efficiencies for hemicellulose and cellulose to xylose 
and glucose have been above 90% in consecutive plant runs. Re- 
sults from plant runs are presented. 6 refs., 1 fig. 


27086 (DOE/ER/10878—T3) Conversion of cellulose to 
ethanol by mesophilic bacteria. Proposal for continuation of 
DOE Contract DE-AC02-81ER10878. Canale-Parola, E. 
(Massachusetts Univ., Amherst (USA). Dept. of Microbiolo- 
gy). 15 Apr 1986. Contract AC02-81ER 10878. 9p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86009000. 
The project objective i is to study the genetics of mesophilic 
anaerobic bacteria that ferment cellulose to ethanol. Bacteria used 
in this investigation are strains of Clostridium that (1) convert to 
ethanol not only cellulose, but also components of the hemicellulo- 
sic portion of biomass and (2) are relatively ethanol tolerant. Stud- 
ies include plasmid analysis and fine-structure mapping of genes in- 
volved in the breakdown of cellulose to soluble sugars. These genes 
code for cellulase system enzymes such as exido-1,4-8-glucanases, 
exo-1,4-8-glucanases, B-glucosidases, and cellobiose phosphorylase. 
The research includes characterization of cellulase system enzymes 
present in ethanol-producing mesophilic clostridia as well as en- 
zymes used by these bacteria in the breakdown of hemicellulosic 
components. This work will provide fundamental information on 
the genetics of cellulose-fermenting, ethanol-producing clostridia. 
This information will be valuable for understanding metabolic proc- 
esses used by anaerobic bacteria to degrade cellulose, and for devel- 
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oping clostridial strains that can be used in the industrial conversion 
of biomass to ethanol. Finally, the research will elucidate basic as- 
pects of the genetics of clostridia. At present, very little is known 
about the genetic systems of this large group of anaerobic bacteria. 
5 refs. 


27087 (DOE/R4/10340—T1) Production of methane, 
ethanol, single cell protein and fertilizer via solar distillation 
and immobilized es from waste. (3 V's Environmental, 
Boca Raton, FL (USA)). 1980. Contract FG44-80R410340. 
50p. NTIS, PC A03/MF A011; 1; GPO Dep. File Number 
DE86009570. 

Demonstration to the local farming community that a small 
scale one man energy production plant can integrate solar power, 
recycling, biomass, conservation and food production. The study 
introduces immobilized enzymes as a potential new method for the 
production of alcohol as a fuel. The study explores solar distillation 
as a low cost option to recover distillation products. The results 
suggest additional work and answers to some technical problems 
are required before this system is both practical and simple enough 
for a layman to operate. 85 refs., 19 figs., 3 tabs. 


27088 (Juel-Spez—309) Methanol - an energy source for 
heat and power generation. Birnbaum, U.; Eickhoff, H.G.; 
Patzak, R.; Terhorst, W.; Wagner, H.J. (Kernforschungsan- 
lage Juelich G.m.b.H. (Germany, F.R.). Programmgruppe 
Systemforschung und Technologische Entwicklung ere 
Apr 1985. 49p. (In German). NTIS (US Sales Only), P 
A03/MF AO1. File Number DE86750897. 

Aktuelle Beitraege zur Energiediskussion. No. 11. 

The first experiments in non-optimized plants showed the 
combustion of methanol to be more environmentally acceptable 
than that of fuel oil or natural gas. The advantage can be made use 
of even in the smallest systems, so for instance in house or space 
heating systems, permitting to meet far-reaching environmental pro- 
tection standards even in that sector without having to adopt addi- 
tional measures. For a wider distribution of methanol it is not only 
necessary that adequate techniques of application and supply be 
available or the economic incentive for conversion be appropriate; 
but it is furthermore essential to exclude health and environmental 
hazards associated with methanol. Approaches to the solution of 
those problems do exist, all the more since the overall risk potential 
for methanol is distinctly lower than it is for other hydrocarbon 
compounds which are also used as energy sources. 


27089 (Juel-Spez—320) Variation possibilities of the 
methane reforming process making synthesis gas for the syn- 
thesis of alcohols. Fedders, H.; Riensche, E. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Reaktorbauelemente). Jun 1985. 52p. (In German). NTIS 

PC A04/MF AOl. File Number 


Synthesis gas for the synthesis of methanol and higher alco- 
hols has to meet specific requirements. For example a stoichiomet- 
ric gas composition, a low content of methane and a high ratio of 
CO/COz are desired. By calculations for the case of thermodynam- 
ic equilibrium the influence of CO: addition, of a following shift re- 
action and of hydrogen separation are studied. 


27090 (TVA/OACD—83/14) Integrated forage crop re- 
finery system. Barrier, J.W.; Broder, J.D.; Madewell, C.E.; 
Mays, D.A. (Tennessee Valley Authority, Muscle Shoals, 
AL (USA). Office of Agricultural and Chemical Develop- 
ment). Apr 1985. Contract AI01-83CE30792. 43p. NTIS, 
PC A03/MF A0O1; 1; GPO Dep. File Number DE86009649. 

The proposed program involves the development of an inte- 
grated agricultural-chemical refining system for converting forage 
crops to useful foods, feeds, fuels, and chemicals. TVA has facilities 
and resources available to support extensive research and develop- 
ment activities. Modification can easily be made in the existing ex- 
perimental facility being used to develop acid hydrolysis of corn 
stover, to include production of products other than fuel ethanol 
from forages. These products include protein, lignin-derived prod- 
ucts, chemicals, single-cell protein, methane, aquaculture feed, and 
distillers solids. Refining forage crops in this manner has potential 
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to increase the value of that crop and produce an economical inte- 
grated system. The results of the program will also be directly ap- 
plicable to other areas and regions of the US. 11 refs., 7 figs., 9 
tabs. 


27091 (TVA/PUB—86/16) Construction and operation of 
small-scale fuel alcohol plants. Badger, P.C.; Pile, R.S.; 
Madewell, C.E. (Tennessee Valley Authority, Muscle 
Shoals, AL (USA). Office of Agricultural and Chemical 
Development). Mar 1984. 176p. NTIS, PC A09/MF AOI. 
File Number DE86901 139. 

As part of this cooperative TVA/DOE effort, TVA de- 
signed, built, and operated a 10 gal/hr pilot fuel alcohol facility at 
Muscle Shoals, Alabama. The facility was designed to be relatively 
energy efficient, relatively simple to construct and operate, and ca- 
pable of producing 190-proof fuel alcohol. Information in this publi- 
cation includes procedures and recommendations for building and 
operating small-scale fuel alcohol plants ranging in size from 6 to 
50 gal/hr of 190-proof ethanol and are for plants using corn grain 
as the feedstock material for alcohol production. Plants may be 
built onsite using conventional tools and locally available compo- 
nents. Experiences from design, construction, operation, and modi- 
fication of the Muscle Shoals pilot facility were used as a basis for 
this information. 63 figs., 17 tabs. 


27092 Slurry reactor design for methanol production. 
Weimer, R.F.; Bonnell, L.W. New York, NY; American In- 
stitute of Chemical Engineers (1985). 17p. (CONF-841121— 
). American Institute of Chemical Engineers, 345 East 47th 
Street, New York, NY 10017. Contract AC22-81PC30019. 

From AIChE annual meeting; San Francisco, CA, USA (25 
Nov 1984). 

Hydrodynamic data from cold-flow models and from operat- 
ing slurry reactors will be compared. Application to the analysis of 
experimental slurry-phase methanol production in stirred tank and 
bubble column reactors are also discussed. 


0904 Solid Waste And Wood Fuels 


REFER ALSO TO CITATION(S) 27080, 27527, 27583 
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1305 Economics And Management 


27093 (PB—86-137684/XAB) Chinese experiences in 
mini-hydropower generation. Small Hydropower Series No. 3. 
Ruizhang, G. (United Nations Industrial Development Or- 
ganization, Vienna (Austria)). Jun 1985. 128p. NTIS, PC 
A06/MF AO1. 

The study describes Chinese experiences in the field. It deals 
with policies and measures, economic issues, technical problems of 
exploitation and design, production of machines and equipment, 
promotion of research and development, manpower training, and 
other important aspects of the promotion and implementation of 
mini-hydropower projects. 


1306 Environmental Aspects 


REFER ALSO TO CITATION(S) 28384, 28408 


27094 (AD-A—163142/3/XAB) [Environmental nd 
water-quality operational studies. Prey selection and feeding 
patterns of fish in a Southern United States hydropower tail- 
water. Final report. Barwick, D.; Hudson, P.L.; Nestler, 
J.M. (Army Engineer Waterways Experiment Station, 
Vicksburg, MS (USA). Environmental Lab.). Oct 1985. 25p. 
NTIS, PC A02/MF AO1. 

The downstream effects of peaking hydropower generation 
at Lake Hartwell Georgia-South Carolina, on the diel prey selec- 
tion and feeding of four species of fish-silver redhorse (Moxostoma 
anisurum), redbreast sunfish (Lepomis auritus), green sunfish (L. 
cyanellus), and bluegill (L. macrochirus)--were determined. Aquatic 
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insects (primarily dipterans, ephemeropterans, and trichopterans), 
crayfish, and terrestrial organisms (primarily insects) composed 
most of the food eaten. These fish fed primarily during daylight, 
before daily hydropower generation began, and little or no feeding 
occurred during generation. Consequently, few organisms entrained 
from the reservoir or displaced from the tailwater during hydro- 
power generation were eaten by these fish. 


27095 (DOE/BP—297) Analysis of barriers to upstream 
fish migration. An investigation of the physical and biological 
conditions affecting fish passage success at culverts and wa- 
terfalls. Final report, 1984, Part 4. Powers, P.D.; Orsborn, 
J.F. (Washington State Univ., Pullman (USA). Albrook Hy- 
draulics Lab.). Jan 1986. Contract AI79-82BP36523. 132p. 
NTIS, PC A07/MF A0Ol1; 1; GPO Dep. File Number 
DE86008915. 

This paper presents a detailed analysis of waterfalls and cul- 
verts as physical barriers to upstream migration by salmon and 
trout. Analysis techniques are based on combining barrier geometry 
and stream hydrology to define the existing hydraulic conditions 
within the barrier. These conditions then can be compared to 
known fish capabilities to determine fish passage success. A system- 
atic classification system is developed which defines the geometric 
and hydraulic parameters for a given stream discharge. This classi- 
fication system is organized in a format that can be used to catalog 
barriers in fisheries enhancement programs. The analysis compares 
hydraulic conditions and fish capabilities in detail, as the fish enters 
the barrier, attempts passage and exits the barrier. From this com- 
parison the parameters which prohibit passage can be determined. 
Hydraulic conditions are a function of the barrier geometry and 
stream hydrology, and the stream flow is constant at the time each 
step in analysis is performed. Therefore, the barrier geometry must 
be modified to alter the hydraulics to meet fish capabilities. Modifi- 
cations can be accomplished by: installing instream “control” struc- 
tures which deflect the flow or raise pool levels; blasting to alter or 
remove rock; and installing a fishway to bypass the barrier. Modifi- 
cations should not be attempted until the analysis defines the exces- 
sive parameters which should be modified. 


27096 (DOE/BP—298) New concepts in fishladder 
design. Part 2. Results of laboratory and field research on 
new concepts in weir and pool fishways. Final report, 1984. 
Aaserude, R.G.; Orsborn, J.F. (Washington State Univ., 
Pullman (USA). Albrook Hydraulics Lab.). Jan 1986. Con- 
tract AI79-82BP36523. 173p. NTIS, PC A0O8/MF AOl; 1; 
GPO Dep. File Number DE86008825. 

A comprehensive review of fishway design practice led to 
new design concepts that had previously been untested. This con- 
cept was based on the observation that fish can be stimulated to 
leap when presented with certain hydraulic conditions. A laborato- 
ry test program was conducted to develop this concept into a new 
fishway configuration. Field testing revealed that components of 
the new design improved fish passage. Verification of the initial 
premise that fish can be stimulated to leap needs further study. 


27097 (DOE/BP/10062—1) Impacts of water levels on 
breeding Canada geese and the methodology for mitigation 
and enhancement in the Flathead drainage. Annual report 
1985. Matthews, W.C. Jr.; Gregory, S.K.; Mackey, D.L.; 
Claar, J.J.; Ball, IJ. (Confederated Salish and Kootenai 
Tribes, Pablo, MT (USA); USDOE Bonneville Power Ad- 
ministration, Portland, OR. Div. of Fish and Wildlife). Feb 
1986. Contract AI79-83BP10062. 132p. NTIS, PC A07/MF 
A01; 1; GPO Dep. File Number DE86008823. 

The lower Flathead System Canada Goose Study was initiat- 
ed to determine population trends and the effects of water level 
fluctuations on nest and brood habitat on the southern half of Flat- 
head Lake and the lower Flathead River as a result of the oper- 
ations of Kerr Dam. This report presents data collected during the 
1985 field season. Goose use patterns were similar to those ob- 
served in 1984. From late summer through fall use of the river was 
low and use of the reservoirs was high. Use of the river increased 
as reservoirs began to freeze and by mid-December most geese 
were using the river. The lower half of the river froze in late Janu- 
ary and most geese apparently left the valley. Use of the river in- 
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creased during the nesting period and remained relatively stable 
through the brooding period. The indicated pairs/nest ratio was 1.2 
for the entire river and 1.5 for the southern half of the river. Fifty 
percent (26 of 52) of the tree nest structures on the river were used 
by geese in 1985. Overall nesting success of geese using nest struc- 
tures was 84%. Seventy-one nests were located on the river in 
1985. The total number of nests found on the nesting islands of 
Flathead Lake was 166 during 1985. A riparian community type 
classification is currently being developed and will be used next 
year to map the study area. Nest and random sites as well as gener- 
al island characteristics were investigated and comparisons were 
made between areas used and areas available to nesting geese. Ac- 
tivity budget analyses indicated that the two primary activities of 
goslings were feeding and resting while alert and feeding were the 
two primary activities of adults. Herbaceous habitats were used by 
broods more than any other type and were important for all activi- 
ties. 


27098 (DOE/BP/23174—1) Hydroacoustic assessment of 
downstream migrating salmonids at Lower Monumental Dam 
in Spring 1985. Final report, 1985. (BioSonics, Inc., Seattle, 
WA (USA)). Dec 1985. Contract AC79-85BP23174. 88p. 
NTIS, PC A0O5/MF A0Ol; 1; GPO Dep. File Number 
DE86008872. 

Bypass methods to increase the survival rate of juvenile sal- 
monids and steelhead migrating downstream through Lower Monu- 
mental Dam were evaluated. For these evaluations it was essential 
to know the migrants’ distribution and timing as they approach and 
pass the dam, including estimates of the relative proportions utiliz- 
ing spillway and powerhouse passage routes. In this study migrants 
passing through the dam were monitored using hydroacoustic tech- 
niques. The objectives of the study were to estimate: (1) the effec- 
tiveness of the spillway for passing migrants; (2) diel variability in 
passage rates of migrants through the powerhouse and spillway; (3) 
the daily and cumulative run timing of migrant passage; (4) the pro- 
portions of migrants that passed through each turbine intake and 
spill bay; and (5) the vertical distributions of migrants approaching 
the powerhouse and spillway. 


14 SOLAR ENERGY 


27099 (CONF-8310418—) Research and development of 
solar energy in Switzerland. (Ecole Polytechnique Federale, 
Lausanne (Switzerland). Groupe de Recherche en Energie 
Solaire). 1983. 356p. (In French and German). NTIS (US 
Sales Only), PC Al6/MF A0O1. File Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

From October 17-18, 1983 a meeting on application and con- 
version of solar energy took place at Lausanne, Switzerland. For 
each of the 44 papers of these proceedings a separate subject analy- 
sis has been carried out. 


27100 (CONF-8310418—, pp 385-386) Information and 
documentation on solar energy. Laubscher, A.B. (INFOSO- 
LAR Centre d'Information et de Documentation sur 
Energie Solaire, les Autres Energies Nouvelles et les 
Economies d’Energie, Colombier, Switzerland). 1983. (In 
French). NTIS (US Sales Only), PC A16/MF AOI. File 
Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

In Switzerland information on solar energy and other new 
energy sources are distributed by two centres: INFOSOLAR in 
Colombier/NE for the French-speaking part and INFOSOLAR 
Brugg/Windisch for the German speaking part of Switzerland. 
Both agencies, set up by the Federal Office for Energy Manage- 
ment and by certain cantons, also serve the canton Ticino. The 
main tasks of these two Solar Information Centres are described by 
showing what they can offer to the researches and the public. 
(orig.). 
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1401 Resources And Availability 


REFER ALSO TO CITATION(S) 27168 


27101 (CONF-8310418—, pp 7-13) Measurement of sun 
rays in Geneva. Guisan, O.; Ineichen, P.; Mermoud, A.; Ra- 
zafindraibe, A. (Geneva Univ., Switzerland. Ecole de Phy- 
sique). 1983. (In French). NTIS (US Sales Only), PC A16/ 
MF AO1. File Number DE86750900. 


From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

During four years insolation was measured in Geneva taking 
various parameters into account. A complete, comprehensive and 
precise data base could be set up. Various correlations and connec- 
tions of these data were studied, some results are published here. 
(orig.). 


27102 (CONF-8310418—, pp 15-23) Simple radiation 
models tested in Switzerland. Bremer, P. (Societe d'Etude de 
l'Environnement, SEDE S.A., Vevey, Switzerland). 1983. 
(In French). NTIS (US Sales Only), PC A16/MF A01. File 
Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

Various models for the calculation of radiation occuring on 
a random oriented surface were proposed, but only few were vali- 
dated. In this study different variations of a classical isotropic radi- 
ation model were tested by counterchecking with radiation meas- 
urements available in Switzerland. The radiation data were supplied 
by the stations in Kloten, Davos, Locarno (8 years) Geneva and 
Ecublens (1 year). Even though the calculation algorithms were 
simple ones that can be done with a pocket calculator these models 
supply satisfactory results provided their application is restricted to 
certain orientations. A new algorithm based on Swiss radiation data 
supplies the best results with an error of +-5%. 


27103 (CONF-8310418—, pp 25-31) Models of insolation 
- participation of Switzerland in project IX of the TEA. Ze- 
lenka, A. (Swiss Meteorological Inst., Zurich). 1983. (In 
French). NTIS (US Sales Only), PC A16/MF AOl1. File 
Number DE86750900. 


From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

Survey of the aims of project IX of the IBA, first results: 
calculation of global- and diffuse radiation on horizontal surfaces 
from purely meteorological data and comparison of the horizontal 
global radiation measured by ANETZ with estimates made by the 
same based on measurements of the METEOSAT 2 satellite. 


27104 (PTB-Opt—17, pp 11-38) Extraterrestrial solar 
spectrum and its variation in the atmosphere. Kasten, F. Oct 
1984. (In German). Physikalisch-Technische Bundesanstalt, 
Braunschweig, Germany, F.R. (CONF-8410391—). 

From 60. PTB seminar on solar elements: measuring technol- 
ogy and its physical basis; Braunschweig, F.R. Germany (10 Oct 
1984). 

On its way through the atmosphere, the solar radiation is 
scattered from and absorbed by air molecules, aerosols, crystals, 
and droplets in clouds, and is thus considerably attenuated. An im- 
portant prerequisite of studies into the processes involved is the 
knowledge of the spectral distribution of solar radiation or, more 
exactly, of the spectral distribution that exists prior to the entry of 
solar radiation into the earth atmosphere. This spectrum is called 
extraterrestrial solar spectrum. The paper in hand reviews investi- 
gations and results, dealing in particular with the following issues: 
The WMO solar spectrum (solar constant 1.35sWm~?), variations 
of the solar constants; extinction of solar radiation in the atmos- 
phere (with mathematical formulae and explanations), parametrisa- 
tion of the various extinction processes (description by formulae), 
diffuse solar radiation and global insolation, exact treatment of radi- 
ation transfer in the atmosphere, measured spectra and the effects 
of cloudiness. 
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27105 (PTB-Opt—17, pp 39-48) Possibilities of solar 
simulation. Gundlach, D. Oct 1984. (In German). Physika- 
lisch-Technische Bundesanstalt, Braunschweig, Germany, 
F.R. (CONF-8410391—). 

From 60. PTB seminar on solar elements: measuring technol- 
ogy and its physical basis; Braunschweig, F.R. Germany (10 Oct 
1984). 

' It is demonstrated how direct and indirect solar radiation 
can be simulated by suitable choice and combination of sources of 
radiation, optical paths, filters and selective coatings. Simulators for 
diffuse radiation are relatively easy to produce. This solar simula- 
tion is used in practice for testing objects for space travel, solar ele- 
ments and luminescence and flat collectors. The space matching of 
radiation (directed radiation, diffuse radiation, mixed radiation) and 
matching the spectrum (fulfilling the radiation function, filtering, 
selective reflection) are explained in detail. The path of a solar sim- 
ulator is shown graphically and there is a schematic diagram of the 
material coefficient measuring equipment. Some radiation and re- 
flection spectra are reproduced. 


27106 (PTB-Opt—17, pp 49-62) Basis of radiometry. 
Stock, K.D. Oct 1984. (In German). Physikalisch-Tech- 
nische Bundesanstalt, Braunschweig, 
(CONF-8410391—). 

From 60. PTB seminar on solar elements: measuring technol- 
ogy and its physical basis; Braunschweig, F.R. Germany (10 Oct 
1984). 

, In order to carry out radiometric investigations, users of 
solar elements at PTB have a number of primary standards avail- 
able to them and there is an overview with system section diagrams 
of their technical measurement features together with radiometric 
explanations. The Planck counter (also called hollow or black body 
radiator) used as the radiation primary standard and receiver pri- 
mary standards for low radiation strengths and absolute disc receiv- 
ers and hollow receivers are described. A receiver standard for 
high radiation strengths is also introduced and radiation standards 
for spectrum radiation strengths and radiation standards for overall 
radiation and unselective receiver standards are given. Together 
with radiation path sketches, there are more precise data on the 
calibration of these different versions of receiver standards and on 
photo-elements as selective standards. Spectrum sensitivity dia- 
grams are shown and information is given on uncertainties in meas- 
urement. 


Germany, F.R. 


27107 (PTB-Opt—17, pp 63-89) Measurement properties 
of pyranometers. Dehne, K. Oct 1984. (In German). Physi- 
kalisch-Technische Bundesanstalt, Braunschweig, Germany, 
F.R. (CONF-8410391—). 

From 60. PTB seminar on solar elements: measuring technol- 
ogy and its physical basis; Braunschweig, F.R. Germany (10 Oct 
1984). 

: Pyranometers are used to measure global radiation or other 
solar radiation parameters. This type of measuring equipment has a 
viewing angle of 180° and a constant spectral sensitivity in the area 
of energy-rich solar radiation (0.3 to 3.0 micrometers). Information 
is given on the basic construction of pyranometers and on different 
types. The physical measuring process in such a pyranometer is 
sketched out and the physical background to the measuring proper- 
ties is made clear. There is more detailed consideration of the set- 
ting behaviour, sensitivity, long-term drift, temperature effect, non- 
linearity, cosine error, azimuth angle effect, inclination effect, spec- 
tral selectivity, polarization effect and uncertainties of measure- 
ment. Finally, there is a report on radiometers, which measure 
global radiation approximately with silicon elements (socalled sili- 
con pyranometer). 


1405 Solar Energy Conversion 


REFER ALSO TO CITATION(S) 27070, 27080, 27083, 27164, 27166, 27167, 
27196, 27746, 28279, 28415, 28417, 28439 


27108 (CONF-8310418—, pp 301-303) International 
standardization of photovoltaic solar energy conversion sys- 
tems. Teichmann, H. (International Electrotechnical Com- 
mission, Geneva, Switzerland). 1983. (In French). NTIS 
(US Sales Only), PC Ai16/MF AOl. File Number 
DE86750900. 
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From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

The International Electrotechnical Commission has founded 
the Technical Committee No. 82 with the aim of developing inter- 
national standards for the fast developing sector of photovoltaic 
technology. This report looks into the general preconditions for 
international standardization and then goes on to describe the tasks 
and the present state of work done by the Committee. 


27109 (CONF-8310418—, pp 305-310) MIS-junction as 
an alternative solar cell. Munz, P.; Schultheiss, R. (Konstanz 
Univ., Germany, F.R. Fakultaet fuer Physik). 1983. (In 
German). NTIS (US Sales Only), PC A1l6/MF AO1. File 
Number DE86750900 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

Under certain conditions the metal semiconductor junction 
permits the formation of a depletion layer analogous to a pn-junc- 
tion. Unlike pn-solar cells the fabrication temperatures need not be 
higher then 500-600°C. For various reasons polycrystalline basic 
materials are very suitable for these cells. Results achieved with 
single-crystalline and polycrystalline silicium are described. 


27110 (CONF-8310418—, pp 327) Computer controlled 
investigation of photoredox reactions. Application on photore- 
dox evolution. Calzaferri, G.; Hug, S.; Hugentobler, T.; 
Sulzberger, B. (Bern Univ., Switzerland. Inst. fuer Anorgan- 
ische, Analytische und Physikalische Chemie). 1983. NTIS 
(US Sales Only), PC A16/MF AOI. File Number 
DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

During our research on photoredox reactions of the last few 
years we have found that many interesting photoredoxsystems need 
to be investigated for several days without interruption so that 
many parameters can be controlled and measured. We have there- 
fore decided to build a computer controlled experiment with suffi- 
cient flexibility that very different systems can be investigated with 
only minor changes in the experimental set up and with little com- 
puter programming effort. In this paper we describe the main fea- 
tures of our experiment which we believe to be of interest for many 
other research groups. As an example we show a photochemical 
oxygen-generation experiment on Silver zeolite dispersion. 


27111 (CONF-8409329—) Status report: Photovoltaics. 
(Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.)). 1984. 413p. (In German). NTIS (US 
Sales Only), PC A18/MF AO1. File Number DE86750912. 
From BMFT status seminar on photovoltaics; Berlin, F.R. 
Germany (10 Sep 1984). 
volume contains the papers presented at the Status- 
Seminar “Photovoltaics” (10-11 September, Berlin). Most of the 
papers are interim-reports on research programs sponsored by the 
"Federal Ministry of Research and Technology”. For each of the 
24 papers a separate subject analysis has been carried out. 


27112 (CONF-8409329—, pp 1-20) Crystallization proc- 
ess for solar silicon. Helmreich, D. (Heliotronic Forschungs- 
und Entwicklungsgesellschaft fuer Solarzellen-Grundstoffe 
m.b.H., Burghausen, Germany, F.R.). 1984. (In German). 
NTIS (US Sales Only), PC A18/MF AOl. File Number 
DE86750912. 

From BMFT status seminar on photovoltaics; Berlin, F.R. 
Germany (10 1984). 

The SIL: process for the production of ingots and the 
RAFT process for the direct manufacture of silicon slices are intro- 
duced and the characteristics of the materials produced by both 
these processes are discussed. 


27113 (CONF-8409329—, pp 21-40) Refinement of mate- 
rial for solar silicon. Dietl, J. (Heliotronic Forschungs- und 
Entwicklungsgesellschaft fuer  Solarzellen-Grundstoffe 
m.b.H., Burghausen, Germany, F.R.). 1984. (In German). 
NTIS (US Sales Only), PC A18/MF A0Ol. File Number 
DE86750912. 
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From BMFT status seminar on photovoltaics; Berlin, F.R. 
Germany (10 Sep 1984). 

e aim of the efforts in the field of metallurgical refining of 
raw silicon is to achieve an optimum purification effect with a mini- 
mum of process stages. It is necessary to match the processes to 
each other so that their strengths and weaknesses balance out. De- 
velopment work has now reached the pilot scale with batches of 30 
to 100 kg. The selection and sometimes even the development of 
suitable materials is closely connected to further development di- 
rected towards technical realization and checking of the efficiency 
of individual refining processes. In this paper, the characterization 
of the refined silicon is first limited to its chemical purity and its 
correlation to a not finally defined solar quality. As mentioned 
above, the crystallization technique and the solar cell process deter- 
mine the efficiency which can be achieved to a considerable extent. 
Different segregation in crystallization, grain boundaries as sources 
or sinks for impurities, diffusion processes for high temperature 
stages and a whole spectrum of getter processes are just some of 
the parameters which can be controlled. One should stress that it is 
decisive for the final result to obtain an optimum solution for the 
interactions in the fields of refinement of material, crystallization 
and cell design. 


27114 (CONF-8409329—, pp 41-56) Flat silicon for solar 
cells. Grabmeier, B.C.; Grabmeier, J.G. (Siemens A.G., 
Muenchen, Germany, F.R. Forschungslaboratorien). 1984. 
(In German). NTIS (US Sales Only), PC A18/MF AOl1. 
File Number DE86750912. 

From BMFT status seminar on photovoltaics; Berlin, F.R. 
——- Sep 1984). 

is article gives information on results, which were 

achieved in the meantime by the flat process S-Web technique and 
sintering technique (now recrystallization technique) introduced by 
the status report of 1982. The Si-electrolyte contact process is also 
introduced, which was developed for a simple and quick character- 
ization of Si samples. By the described process, Si flat material can 
be obtained, which is very suitable for making into solar cells. The 
optimization of the individual stages of the process, particularly the 
purification of the carbon fibre networks (in the S-Web technique) 
lead one to expect considerable improvements in efficiency. 


27115 (CONF-8409329—, pp 57-71) Carbo-thermal man- 
ufacture of solar silicon with very pure initial material. 
Aulich, H.A.; Dietze, W. (Siemens A.G., Muenchen, Ger- 
many, F.R.). 1984. (In German). NTIS (US Sales Only), PC 
A18/MF A0O1. File Number DE86750912. 

From BMFT status seminar on photovoltaics; Berlin, F.R. 
Germany (10 Sep 1984). 

In the context of the three year research and development 
programme, new processes were developed, which make the manu- 
facture of very pure silicon dioxide and carbon possible at reasona- 
ble cost. The results of carbo-thermal reduction experiments also 
show that very pure initial substances can be converted to very 
pure silicon in very clean conditions. There are therefore good 
prospects that the method we use to manufacture solar silicon at 
reasonable cost will be successful. 


27116 (CONF-8409329—, pp 73-84) Silicon tape spray 


technique for solar cells. Grimm, W. (Vacuumschmelze 
G.m.b.H., Hanau, Germany, F.R.). 1984. (In German). 
NTIS (US Sales Only), PC A18/MF A0Ol. File Number 
DE86750912. 

From BMFT status seminar on photovoltaics; Berlin, F.R. 
Germany (10 Sep 1984). 

e Si-band spray technique introduced fulfills the basic re- 
quirements of high speed in manufacturing silicon tapes. The qual- 
ity of crystals obtained so far and the surface roughness of the free 
surface are not yet sufficient for solar cell manufacture. However, 
this basic concept makes a considerable improvement of the process 
possible. 


27117 (CONF-8409329—, pp 85-101) ers of 
silicon nitride materials for moulding solar cell silicon. 
Hunold, K.; Matje, P. (Elektroschmelzwerk Kempten 
G.m.b.H., Kempten, Germany, F.R.). 1984. (In German). 
NTIS (US Sales Only), PC A18/MF AOI. File Number 
DE86750912. 
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From BMFT status seminar on photovoltaics; Berlin, F.R. 
Germany (10 Sep 1984). 

The conversion of moulded bodies from very pure silicon to 
silicon nitride succeeded to grades of conversion >95%. The pres- 
sure in cold forming and the grain band of the initial powder have 
a decisive effect on the density, the structure and the corrosion be- 
haviour of the SisN, crucible. Addition of SisNs powder to the ini- 
tial silicon produces improved nitriding properties of the moulded 
body, but was not successful in use due to the poor thermal shock 
behaviour. A fine grained, fine pore structure of the crucible mate- 
rial gave the best results on test. 


27118 (CONF-8409329—., pp 103-120) Large format fine 
grained graphite for solar technology. Ulsamer, W.; Persicke, 
H. (Ringsdorff-Werke G.m.b.H., Bonn, Germany, F.R.). 
1984. (In German). NTIS (US Sales Only), PC A18/MF 
AO0l1. File Number DE86750912. 

From BMFT status seminar on photovoltaics; Berlin, F.R. 
Germany (10 Sep 1984). 

The aim of the projects is the development of large format 
fine grained graphite blocks with diameters up to 600 mm, which 
are not available at present, from which crucibles and/or ingots are 
to be produced for melting or casting silicon for solar technology. 
The requirements for the graphite materials include the guarantee 
of: non-permeability to melting silicon; sufficient mechanical 
strength for the manipulation of suitably large melts; small contami- 
nation of the melts by foreign elements; long life of graphite com- 
ponents at relevant working temperatures in the range 1600- 
1700°C. 


27119 (CONF-8409329—, pp 175-188) Photovoltaic solar 
components. Bednorz, K.; Cammerer, F.; Hecht, H.D. (Sie- 
mens A.G., Muenchen, Germany, F.R. Unternehmensber- 
eich Bauelemente). 1984. (In German). NTIS (US Sales 
Only), PC A18/MF AO1. File Number DE86750912. 

From BMFT status seminar on photovoltaics; Berlin, F.R. 
Germany (10 Sep 1984). 

The aim of this research project was the development of a 
reasonably priced process for the manufacture of solar cells or 
modules for terrestrial use in non-focussing systems. The main task 
was to develop a photo-voltaic solar module for use in energy 
supply systems in the range of a few KWp to a few hundred K Wp. 
A high level of quality with long term stability was required, ac- 
cording to the aim of professional application. A pilot manufactur- 
ing line was to be erected for this product. With additional devel- 
opment work, a new process suitable for mass-production with the 
photo-voltaic components becoming cheaper in stages was to be in- 
troduced. The work with samples of “new silicon materials” was 
mentioned for the latter point, which would be decisive for future 
work, which we received from the group working in parallel in our 
field of powerstation technology. 


27120 (CONF-8409329—, pp 201-210) Optimization of 
the silicon nitride inversion layer solar cell. Hezel, R. (Er- 
langen-Nuernberg Univ., Erlangen, Germany, FR. Inst. 
fuer Werkstoffwissenschaften). 1984. (In Comma. NTIS 
(US Sales Only), PC A18/MF AOI. File Number 
DE86750912. 

From BMFT status seminar on photovoltaics; Berlin, F.R. 
Germany (10 Sep 1984). 

The silicon nitride inversion layer solar cell is distinguished 
by a simple low temperature manufacturing process and the possi- 
bility of achieving high efficiencies on single crystal and poly crys- 
tal silicon. 


27121 (CONF-8409329—, pp 211-227) Development of 
new process technologies for solar cells with high efficiency 
from unconventionally purified silicon. Goetzberger, A.; 
Voss, B. (Fraunhofer-Institut fuer Solare Energiesysteme, 
ISE, Freiburg im Breisgau, Germany, F.R.). 1984. (In 
German). NTIS (US Sales Only), PC A18/MF AOl. File 
Number DE86750912. 

From BMFT status seminar on photovoltaics; Berlin, F.R. 
Germany (10 Sep 1984). 

In the context of this project the basis for the successful use 
of unconventionally purified silicon material for solar cells of high 
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efficiency is to be worked out by the modification, supplementation 
and combination of different getter processes. As getter processes 
are based on length of travel effects (diffusion), they are at their 
most efficient if the ratio of surface to volume of material is par- 
ticularly large. This occurs to the greatest degree in Si slices, such 
as are used for the manufacture of cells. The aim is to work out the 
correlations between the initial degree of impurity, process param- 
eters and solar cell parameters on Si slices. This should represent a 
contribution so that the material manufacturer can decide on the 
greatest permissible degree of impurity and the minimum crystal 
quality required for terrestrial solar grade silicon”. 


27122 (CONF-8409329—, pp 229-237) Examination of 
optical properties of solar elements. Bischoff, K.; Kaase, H.; 
Metzdorf, J. (Physikalisch-Technische Bundesanstalt, 
Braunschweig, Germany, F.R.). 1984. (In German). NTIS 
(US Sales Only), PC Ai8/MF AOl. File Number 
DE86750912. 

From BMFT status seminar on photovoltaics; Berlin, F.R. 
Germany (10 Sep 1984). 

A process for measuring differential spectral sensitivities of 
solar elements by a two beam process is described, which is suitable 
for calibration and characterization of photovoltaic elements. Ex- 
amination of the sensitivity assessed with the solar spectrum of vari- 
ous mono- and poly-crystalline photovoltaic Si solar elements 
showed systematic nonlinearities for elements with a p-dosed base. 
The increase in sensitivity is an effect of the base region, which is 
connected with the photo-induced increase in diffusion length in 
the base and which can be explained by the occupation of not yet 
identified holes. 


27123 (CONF-8409329—, pp 239-258) Pin solar cells 
made of amorphous silicon. Plaettner, R.D.; Kruehler, W.W. 
(Siemens A.G., Muenchen, Germany, F.R. Forschungsla- 
boratorien). 1984. (In German). NTIS (US Sales Only), PC 
A18/MF A0O1. File Number DE86750912. 

From BMFT status seminar on photovoltaics; Berlin, F.R. 
Germany (10 Sep 1984). 

The present status report for 1984 gives a survey of the re- 
search work in the period 1982-1984, which led to the solar cells 
with the new SnO:z pin structure, with efficiencies up to 9,8%. The 
work on the development of solar cells made of amorphous silicon 
(a-Si:H) was aimed at three main targets: 1. Increasing the efficien- 
cy to about 10%, 2. manufacturing larger solar cells with an area of 
10 cm x 10 cm, 3. reducing the degradation behaviour of the cells. 
In order to improve the efficiency and stability of the cells, work 
on the development of a-Si:H tandem cells was started. a-Sisub(1- 
x)Gesub(x):H layers were manufactured, examined and the first 
simple cell was produced, which was later built in as one of the 
three stacked cells into the tandem cell device. The first main part 
of this report gives technological novelties, while in the second 
main part, there is a report on the investigations of and results from 
solar cells and diodes made from a-Si:H. 


27124 (CONF-8409329—, pp 259-276) Development of 
an amorphous silicon panel. ler, N.; Mueck, G.; Simon, 
M.; Winterling, G. (Messerschmitt-Boelkow-Blohm 
G.m.b.H., Ottobrunn, Germany, F.R.). 1984. (In German). 
NTIS (US Sales Only), PC A18/MF AOl1. File Number 
DE86750912. 

From BMFT status seminar on photovoltaics; Berlin, F.R. 
Germany (10 Sep 1984). 

During the period 83-84 of the report, the main points were 
work on cell degradation and on the reproducibility of cell manu- 
facture. Comparative examinations of various types of cells were 
done. Apart from the selection of the right type of cell, the necessi- 
ty for technological improvement of the a-Si separation became 
clear. An a-Si reactor therefore had a lock chamber and a 3 cham- 
ber system for separating a-Si layers with p-i-n structure added. 
The diagnosis of cells was also improved during the period of the 
report and experiments on the series circuits in thin film technology 
were started. In 1984, design work to increase the separation rate of 
a-Si and on large area a-Si separation was started. These points in 
the programme and work on series circuits are of basic importance, 
in order to be able to build an economic production plant for a-Si 
cells. 
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27125 (CONF-8409329—, pp 277-291) Amorphous sili- 
con solar cells with a view to reasonably priced manufactur- 
ing processes. Fischer, R.; Grueninger, H.W.; Niemann, E. 
(AEG. Telefunken Anlagentechnik, Frankfurt am Main, 
Germany, F.R. Forschungsinstitut). 1984. (In German). 
NTIS (US Sales Only), PC A18/MF A0Ol1. File Number 
DE86750912. 

From BMFT status seminar on photovoltaics; Berlin, F.R. 
Germany (10 Sep 1984). 

The aim of the project is the investigation of the photovol- 
taic properties of thin film cells made of amorphous silicon and the 
examination of reasonably priced manufacturing and processing 
procedures on the laboratory scale. Compared with solar cells 
made of crystalline silicon used in the mass-production of solar gen- 
erators, amorphous cells have two advantages: they require little 
material and can be used to manufacture large areas and large num- 
bers very suitable for thin film technique. The precondition that 
these advantages in a technically useful alternative will lead to a re- 
duction of production costs is that the efficiency and life of the 
cells made from amorphous silicon should reach values similar tc 
those for poly-crystalline cells (about 10% and 20 years respective- 
ly) and that the manufacturing and processing techniques of cells 
with large areas can be transferred to industrial processes. 


27126 (CONF-8409329—, pp 293- = Plasma-chemical 
preparation and dosing of amorphous silicon. Bauer, G.H.; 
Bilger, G.; Mohring, H.D.; Nebel, C.E.; Paasche, S.M.; 
Bloss, W.H. (Stuttgart Univ., Germany, F.R. Inst. fuer Phy- 
sikalische Elektronik). 1984. (In German). NTIS (US Sales 
Only), PC A18/MF A01. File Number DE86750912. 

From BMFT status seminar on photovoltaics; Berlin, F.R. 
Germany (10 Sep 1984). 

Amorphous silicon from DC discharge and from RF sputter- 
ing was dosed by alternative methods for injecting various elements 
of the 3rd and 5th group of the periodic table into plasma. The 
analyses of the electronic properties showed unique suitability of 
boron for p-dosing and the usefulness of P, As and Sb for the effec- 
tive n-dosing of amorphous silicon. A continuous displacement of 
the optical band spacing to higher energies to >3.0 eV can be 
achieved by inserting carbon or nitrogen into the amorphous net- 
work, but a-SiC:H films have a lower defect density in the band 
tails and in the central area of the band than a-SiN:H films. The 
displacement of the optical band spacing to lower energies has been 
successful with amorphous mixed semiconductors SiGe to about 1.1 
eV and with Si-Sn to about 0.7 eV. 


27127 (CONF-8409329—, pp 307-319) Manufacture and 
characterization of amorphous silicon (a-Si:H) as basic mate- 
rial for solar cells. Fuhs, W.; Mell, H. (Marburg Univ., Ger- 
many, F.R. Fachbereich 13 - Physik). 1984. (In German). 
NTIS (US Sales Only), PC Ai8/MF A011. File Number 
DE86750912. 

From BMFT status seminar on photovoltaics; Berlin, F.R. 
Germany (10 Sep 1984). 

The aim of the project is working out the physical basis, 
which is important for the method of operation of solar cells made 
of amorphous silicon (a-Si:H). The main thing is clearing up prob- 
lems, which arise directly from the use of a-Si:H in solar cells: an 
understanding and optimization of the deposition process, methods 
of measurement for characterizing the defect state, investigation of 
the structure and chemical analysis, recombination of the charge 
carrier, light-induced defects, electronic properties of window ma- 
terials such as a-SiOsub(x):H, a-SiNsub(x):H and a-Sisub(x)Csub(1- 
x):H. Of particular importance for the development of a-Si:H solar 
cells is the knowledge of the density state N(E) in the energy gap 
and the understanding of the recombination mechanism in this ma- 
terial. This report is concerned above all with these two sets of sub- 
jects and deals with investigations of other amorphous films, which 
were manufactured using the discharge process. 
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27128 (CONF-8409329—, pp 321-333) Thin film solar 
cells made of sputtered and evaporated amorphous silicon. 
Mueller, W.; Ruebel, H.; Iseiborn, S.; Arenas, G.; Wagner, 
C.; Schroeder, B.; Geiger, J. (Kaiserslautern Univ., Germa- 
ny, F.R. Fachbereich Physik). 1984. (In German). NTIS 
(US Sales Only), PC Ai8/MF AOl. File Number 
DE86750912. 

From BMFT status seminar on photovoltaics; Berlin, F.R. 
Germany (10 Sep 1984). 

In this paper we report on the results of a study about the 
fundamental properties of sputtered and evaporated a-Si:H as well 
as about the application of this material for the preparation of solar 
cells. Correlations have been found between the photoelectrical 
properties of the films and the amount and bonding configuration 
of the hydrogen incorporated both influencing the film structure. 
Optimum passivated sputtered material, which contains about 10 
at% hydrogen has been deposited for preparation of Schottky and 
p-i-n type solar cells. In first tests conversion efficiencies eta larger 
than 2% have been measured. A possible conversion efficiency of 
eta=13.5 mA x 0.7 V x 0.54/100 mW=5% can be calculated 
taking the best values which were obtained for the parameters of 
numerous cells prepared till now. Great progress has been made in 
the defect passivation of reactively evaporated a-Si:H films. 


27129 (CONF-8409329—, pp 355-366) Physico-chemical 
investigation of copper sulphide with regard to its behaviour 
in the CdS-CuS solar cell. Rickert, H.; Wiemhoefer, H.D.; 
Filthaut, C. (Dortmund Univ., Germany, F.R.). 1984. (In 
German). NTIS (US Sales Only), PC A18/MF AOI. File 
Number DE86750912. 

From BMFT status seminar on photovoltaics; Berlin, F.R. 
Germany (10 Sep 1984). 

Initially the behaviour of copper sulphide in contact with 
other materials was examined and in particular, the silver/copper 
sulphide contact was characterized in more detail. The knowledge 
of transport parameters in copper sulphide, together with the re- 
sults of voltage measurements contributed to explaining the impor- 
tant electrochemical processes in Cusub(x)S when solar cells are 
working. Clearly the stability behaviour of the CuzS-CdS solar cell 
also depends on the type of contact material and it was found that 
the more recent solar cells with silver as contact material are stable. 
In order to make the processes at the silver/copper sulphide con- 
tact clear, the voltage characteristic and the change of contact 
during heating were examined. The first results show that silver 
with copper sulphide reacts at higher temperatures and dissolves in 
copper sulphide and the electrochemical properties of the copper 
sulphide are greatly affected by this. Voltage measurements were 
also taken on molybdenum and brass contacts on Cusub(x)S. 


27130 (CONF-8409329—, pp 367-382) Development of 
highly efficient and economic systems for photovoltaics. Pfis- 
terer, F.; Schock, H.W.; Arndt, W.; Gordillo, G.; Kim- 
merle, J.; Menner, R.; Bloss, W.H. (Stuttgart Univ., Germa- 
ny, F.R. Inst. fuer Physikalische Elektronik). 1984. (In 
German). NTIS (US Sales Only), PC Al8/MF A0O1. File 
Number DE86750912. 

From BMFT status seminar on photovoltaics; Berlin, F.R. 
Germany (10 Sep 1984). 

The potential of CueS-CdS thorough further development in 
this field makes further increases in efficiency possible. The first ex- 
periments in the manufacture of CulnSe2-CdS solar cells gave effi- 
ciencies of up to 5% for a total thickness of 4 ym of the semi-con- 
ductor films. It was found that the deposition of CulnSe, layers by 
evaporation produced no technical difficulties in principle. The de- 
velopment of solar cells with wide band spacing for tandem sys- 
tems was aimed at realizing heterotransitions with high no-load vol- 
tages in the first phase. A value of 1.3 V was achieved by the 
ZnTe-ZnCdS system. CuGaSez. was included in the development 
programme; it shows promising properties for use as part of a 
tandem system. The results show that, together with the optical 
properties of the cell, the realization of a thin film tandem system 
will be possible in the near future. 
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27131 (CONF-8409329—, pp 383-394) Development of a 
CdSe thin film solar cell. Rickus, E.; Richter, H. (Battelle- 
Institut e.V., Frankfurt am Main, Germany, F.R.). 1984. (In 
German). NTIS (US Sales Only), PC A18/MF AO1. File 
Number DE86750912. 

. From BMFT status seminar on photovoltaics; Berlin, F.R. 
Germany (10 Sep 1984). 

Efficiencies above 7% were achieved with CdSe/ZnSe/Au 
thin film cells. Because of the quantum efficiency of nearly 1 in the 
CdSe films with column structure, short-circuit currents of up to 
80% of the theoretical value are reached. In CdSesub(x)Tesub(1-x) 
cells, chemical and crystallographic non-homogeneity is still pre- 
venting a further increase of the short-circuit current. The compari- 
son of photo-electrochemical cells on the basis of single CdSe crys- 
tals and polycrystalline CdSe films permits one to draw conclusions 
about the quality of our CdSe films. 


27132 (CONF-8409329—, pp 395-415) Development of 
new solar cells. Bucher, E.; Lux-Steiner, M.C.; Munz, P.; 
Frankowski, I.; Elrod, U.; Spaeh, R.; Keppner, H.; Frey, T.; 
Schulz, S.; Kimmel, M. (Konstanz Univ., Germany, F.R 
Fakultaet fuer Physik; Basel Univ., Switzerland. Inst. fuer 
Physik). 1984. (In German). NTIS (US Sales Only), PC 
A18/MF AO0O1. File Number DE86750912. 

From BMFT status seminar on photovoltaics; Berlin, F.R. 
Germany (10 Sep 1984). 

This is a report about new results from Si-MIS solar cells, 
which were manufactured by deposition from evaporation and by 
sputtering of the barrier metal. Silicon powder was sintered by con- 
trolled capacity discharge and the samples were compared with the 
initial material. The properties of ZnsP2 and WSez were further in- 
vestigated and both substances were processed into MIS or homo- 
and hetero-diodes respectively. 


27133 (DOE/ER/13234—1) Gas exchange characteristics 
of leaves as indicators of the basic limitations to the rate of 
photosynthesis. Annual report, 31 May 1984-31 May 1985. 
Sharkey, T.D. (Nevada Univ., Reno (USA). Biological Sci- 
ence Center). 1985. Contract FG08-84ER13234. 4p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86009633. 

We have found conditions which cause deactivation of 
RuBPCase in vivo and suggest a physiological role for deactiva- 
tion. At high light and high CO:, photosynthesis of leaves from Cs 
plants became oxygen insensitive. When O2 was present, a postillu- 
mination burst was observed, the pool size of RuBP was 4 mM and 
the in vivo activity of RuBPCase was 75% of the in vitro activated 
enzyme. In low Os, the post illumination burst disappeared, the 
RuBP pool size doubled and RuBPCase activity dropped to 60%. 
When photosynthesis was CO: limited (O:2 sensitive) in vivo RuBP- 
Case activity was between 70 and 75% of full activity regardless of 
the Oz pressure. When Oz insensitivity was induced by feeding 2- 
deoxyglucose, RuBPCase was deactivated at low Oz pressure. 
Under Oz insensitive conditions compensating changes in the acti. 
vation of RuBPCase causes the net rate of photosynthesis to be in- 
dependent of O2 pressure. 


27134 (DOE/EV/02164—12) Photosynthetic acclimation 
of Acer saccharum. Final technical progress report. Gates, 
D.M. (Michigan Univ., Ann Arbor (USA). Biological Sta- 
tion). 1985. Contract AC02-76EV02164. 10p. NTIS, PC 
A02/MF AO01; 1; GPO Dep. File Number DE86009526. 

The main goal of our research on Acer saccharum has been 
the determination of the effect of light intensity on the photosyn- 
thetic characteristics of seedlings of this species. The primary em- 
phasis has been on the analysis and modelling of daily carbon diox- 
ide exchange. 22 refs. 


27135 (DOE/NBM—6009522) Development of high-effi- 
ciency solar cells on silicon web. Seventh quarterly progress 
report, October 1-December 31, 1985. Meier, D.L.; Greggi, 
J.; Rai-Choudhury, P. (Westinghouse Research and Devel- 
opment Center, Pittsburgh, PA (USA)). 6 Mar 1986. Con- 
tract NAS-7-100-956786. 69p. NTIS, PC A04/MF AOI; 1; 
GPO Dep. File Number DE86009522. 
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The seventh quarterly report describes the results of work 
aimed at identifying and reducing sources of carrier. recombination 
both in the starting web silicon material and in the processed cells. 
Cross-sectional TEM measurements of several web cells have been 
made and analyzed. The effect of the heavily twinned region on 
cell efficiency has been modeled, and the modeling results com- 
pared to measured values for processed cells. The effects of low- 
energy, high-dose hydrogen ion implantation on cell efficiency and 
diffusion length have been examined. Cells have been fabricated 
from web silicon known to have a high diffusion length, with a 
new double-layer antireflection coating being applied to these cells. 
A new contact system, to be used with oxide-passivated cells and 
which greatly reduces the area of contact between metal and sili- 
con, has been designed. Finally, the application of DLTS measure- 
ments to beveled samples has been further investigated. 


27136 (N—86-15731) Monolithic cascade-type solar cells. 
Yamamoto, S.; Shibukawa, A.; Yamaguchi, M. (National 
Aeronautics and Space Administration, Washington, DC 
(USA)). Dec 1985. 12p. NTIS, PC A02/MF AOI. 

Solar cells consist of a semiconductor base, a bottom cell 
with a band-gap energy of El, and a top cell with a band-gap 
energy of E2, and 0.96 El 1.36 eV and (0.80 E + 0.77) eV E2 
(0.80 El + 0.92) eV. A monolithic cascade-type solar cell was pre- 
pared with an n(+)-type GaAs base, a GalnAs bottom solar cell, 
and a GaAilnAs top solar cell. The surface of the cell is coated 
with a SiO antireflection film. The efficiency of the cell is 32%. 


27137 (NASA-CR—175682) NASA welding assessment 
program. Final report. Stofel, E.J. (Hughes Aircraft Co., El 
Segundo, CA (USA). Space Systems Div.). Dec 1984. 44p. 
NTIS, PC A03/MF AO1. 

A long duration test has been conducted for comparing vari- 
ous methods of attaching electrical interconnects to solar cells for 
near Earth orbit spacecraft. Representative solar array modules 
have been thermally cycled for 36,000 cycles between -80 and +80 
C. This test simulates the environmental stress of more than 6 years 
on a near Earth spacecraft as it cycles in and out of the Earth's 
shadow. Evaluations of the integrity of these modules were made 
by visual and by electrical examinations before starting the cycling 
and then at periodic intervals during the cycling tests. Modules in- 
cluded examples of parallel gap and of ultrasonic welding, as well 
as soldering. The materials and fabrication processes are state of the 
art, suitable for forming large solar arrays of spacecraft quality. 
The modules survived his extensive cycling without detectable deg- 
radation in their ability to generate power under sunlight illumina- 
tion. 


27138 (NASA-CR—175683) NASA welding assessment 
program. Final test report. Patterson, R.E. (TRW Space 
Technology Labs., Redondo Beach, CA (USA)). Jan 1985. 
3lp. NTIS, PC A03/MF AO1. 

A program was conducted to demonstrate the cycle life ca- 
pability of welded solar cell modules relative to a soldered solar 
cell module in a simulated low earth orbit thermal environment. A 
total of five 18-cell welded (parallel gap resistance welding) mod- 
ules, three 18-cell soldered modules, and eighteen single cell sam- 
ples were fabricated using 2 x 4 cm silicon solar cells from ASEC, 
fused silica cover glass from OCLI, silver plated Invar interconnec- 
tors, DC 93-500 adhesive, and Kapton-Kevlar-Kapton flexible sub- 
strate material. Zero degree pull strength ranged from 2.4 to 5.7 Ibs 
for front welded contacts (40 samples), and 3.5 to 6.2 Ibs for back 
welded contacts (40 samples). Solar cell cross sections show solid 
state welding on both front and rear contacts. The 18-cell welded 
modules have a specific power of 124 W/kg and an area power 
density of 142 W/sq m (both at 28 C). Three welded and one sol- 
dered module were thermal cycle tested in a thermal vacuum 
chamber simulating a low earth orbit thermal environment. 


(PB—86-145398/XAB) Aboveground tree biomass 
statistics for Maine: 1982. Forest Service resource bulletin 
(Final). Wharton, E.H.; Frieswyk, T.S.; Malley, A.M. 
(Forest Service, Broomall, PA (USA). Northeastern Forest 
Experiment Station). 1985. 120p. (FSRB-NE—86). NTIS, 
PC A06/MF AOl1. 

A statistical report based on the third forest survey of Maine 
conducted in 1980-82. Results of the survey are displayed in 87 
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tables containing estimates of timberland area, timber volume, num- 
bers of trees, and aboveground tree biomass. These estimates were 
developed by several classifications including forest type, species, 
and size. The data are presented at two levels: state and county. 


27140 (PNL-SA—13571) Proceedings of the 1985 bio- 
mass thermochemical conversion contractor's meeting. (Pacif- 
ic Northwest Labs., Richland, WA (USA)). Feb 1986. Con- 
tract AC06-76RL01830. 381p. (CONF-8510167—). NTIS, 
PC A17/MF AOI; 1; GPO Dep. File Number DE86009204. 

From Biomass thermal chemical conversion contractors’ 
meeting; Minneapolis, MN, USA (15 Oct 1985). 

These proceedings describe biomass conversion projects 
sponsored by the Biomass Thermochemical Program within the 
Biofuels and Municipal Waste Technology Division of the Office of 
Renewable Energy Technologies. The “Biomass Thermochemical 
Conversion Contractors’ Meeting: 1985” was held in conjunction 
with "Using Fiber Fuels in Industry,” organized by the Fiber Fuels 
Institute. This three-day combined meeting focused on both bio- 
mass thermal conversion research and practical experiences of in- 
dustry in using biomass fuels. 


27141 (PTB-Opt—17, pp 4-10) Importance of photovol- 
taics for energy generation. Ullrich, K. Oct 1984. (In 
German). Physikalisch-Technische Bundesanstalt, Braunsch- 
weig, Germany, F.R. (CONF-8410391—). 

From 60. PTB seminar on solar elements: measuring technol- 
ogy and its physical basis; Braunschweig, F.R. Germany (10 Oct 
1984). 

Before dealing in more detail with the importance of photo- 
voltaics for energy generation, a short summary describes the 
present state of development of solar cell techniques in Germany. 
The main points of development for crystalline silicon are, in 
chronological sequence the basic material (refining, crystallization, 
moulding technique), solar cell development (high efficiency) and 
development of modules (long life, careful use of raw material, 
types specific to user). For amorphous silicon, one is aiming at 
higher efficiencies, better understanding of degradation mechanisms 
and larger areas. On CdS/Cu2S, one notes that it is a potential thin 
film candidate of whom much is expected. The role of photovol- 
taics at present and in the future will largely depend on whether 
success is achieved in increasing the efficiency and reliability and 
reducing the cost of solar cells. Possibilities in combination with 
other semiconductors are by now extending to an efficiency of over 
25%. One expects that photovoltaics will find their market and 
later their position in energy supply. 


27142 (PTB-Opt—17, pp 90-102) Calibration of solar 
elements. Kaase, H.; Metzdorf, J. Oct 1984. (In German). 
Physikalisch-Technische Bundesanstalt, Braunschweig, Ger- 
many, F.R. (CONF-8410391—). 

From 60. PTB seminar on solar elements: measuring technol- 
ogy and its physical basis; Braunschweig, F.R. Germany (10 Oct 
1984). 

An assessed efficiency in standardized solar radiation 
strength conditions has to be determined for calibrating photovol- 
taic solar elements. The photo-electric current measurement in de- 
fined conditions gives the assessed sensitivity, which is the funda- 
mental and also the most critical parameter for the efficiency. 
There is more detailed consideration of a method of measurement 
of the differential spectral sensitivity (optical system, path of radi- 
ation, frequency-dependent non-linearity, Solarex reference element, 
integral expression for sensitivity) and on a direct method of meas- 
urement for determining the assessed sensitivity using natural or 
simulated solar radiation. Different efficiencies of some good Si 
solar elements, which were determined with the aid of a commer- 
cial solar simulator (direct method) and with the aid of the method 
of differential spectral sensitivity, are compiled in tables. The differ- 
ences in the results amounted to up to 2.5%. 


27143 (PTB-Opt—17, pp 103-123) Electrical perform- 
ance calibration of space cells and panels. Bogus, K.; Larue, 
J.C.; Robben, A. Oct 1984. Physikalisch-Technische Bunde- 
sanstalt, Braunschweig, Germany, F.R. (CONF-8410391—). 
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From 60. PTB seminar on solar elements: measuring technol- 
ogy and its physical basis; Braunschweig, F.R. Germany (10 Oct 
1984). 

, Testing of solar cells and solar cell modules includes per- 
formance tests and environmental tests at various stages of develop- 
ment, qualification and procurement. This paper reviews commonly 
used performance tests covering indoor and natural sunlight meth- 
ods. The historical and rational background of these methods is de- 
picted and the experience gained at ESTEC in the frame of space 
and terrestrial programmes is described. 


27144 (PTB-Opt—17, pp 124-144) Calibration methods 
for solar elements - an experimental comparison. Ossenbrink, 
H.; Steenwinkel, R. v.; Lang, H. Oct 1984. Physikalisch- 
Technische Bundesanstalt, Braunschweig, Germany, F.R. 
(CONF-8410391—). 

From 60. PTB seminar on solar elements: measuring technol- 
ogy and its physical basis; Braunschweig, F.R. Germany (10 Oct 
1984). 

, The positive development of photovoltaic energy increases 
the importance of reference elements. There is a substantial demand 
by the manufacturers and consumers to determine the actual effi- 
ciency of photovoltaic systems by means of accurate calibrated ref- 
erence cells. We present an overview about calibration techniques, 
presently executed in the Joint Research Center of the CEC. Based 
on extensive test series of silicon solar cells of different kinds, an 
experimental comparison of four calibration methods will be pre- 
sented with emphasis on their experimental complexity and preci- 
sion. 


27145 (PTB-Opt—17, pp 145-163) Relationship of volu- 

metric properties of mon e or polycrystalline Si 

solar elements and efficiencies. Wagner, P. Oct 1984. (In 

—s Physikalisch-Technische Bundesanstalt, Braunsch- 
ere F.R. (CONF-8410391—). 

From 60. PTB seminar on solar elements: measuring technol- 
ogy and its physical basis; Braunschweig, F.R. Germany (10 Oct 
1984). 

, The efficiency of solar cells is determined by the following 
factors: quality of material (chemical and crystallographic perfec- 
tion of volumes and surface of the selected semi-conductor) and 
construction and design of solar cell structure. Starting from mathe- 
matical explanations of electrical characteristics and parameters of 
solar cells (pn junction, minority carrier, equivalent circuit, satura- 
tion current, space charge zone, track resistances, crystal defects) 
the Shockley-Read-Hall model for recombination is explained, in 
order to characterize possible effective poly-Si recombination 
active defects by examples. Point defects, point defect clusters, pre- 
cipitates and line defects are discussed on the assumption that these 
defects exist in isolation. In describing point defects, one deals with 
metallic impurities and the effect of oxygen and carbon on silicon. 
Finally, there is a report on displacements, being the most frequent 
defects in poly-Si and on their effects as centres of recombination. 


27146 (PTB-Opt—17, pp rity Problems in determin- 

characteristic of multi-crystalline silicon solar 
cells. Schmidt, W. Oct 1984. (In German). Physikalisch- 
Technische Bundesanstalt, Braunschweig, Germany, F.R. 
(CONF-8410391—). 

From 60. PTB seminar on solar elements: measuring technol- 
ogy and its physical basis; Braunschweig, F.R. Germany (10 Oct 
1984). 
> The introduction of the multi-crystalline silicon solar cell led 
to a series of new measurement problems in determining the char- 
acteristic parameters. This is a report on the difficulties in determin- 
ing these parameters and problems associated with this, from select- 
ed examples from the field of solar cell development. These meas- 
urement of the dark characteristic is explained in detail (from it one 
can draw conclusions on the amount of series and parallel resist- 
ance, concentration of dosing material in the initial material, quality 
of the pn function and number of recombination centres in the 
space charge zone), as is the measurement of the bright characteris- 
tic (effect on solar cell current of crystal defects) and the measure- 
ment of spectrum sensitivity (particular effect of the long wave part 
of the solar spectrum in measuring the effect of hydrogen passiva- 
tion on multi-crystalline silicon solar cells). There is also informa- 
tion on determining the diffusion length (effect of intensity of light) 
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and the discrepancies between conditions in the laboratory and in 
use are pointed out. There is no sensible and economic measuring 
process for determining the mean output, as yet. 


27147 (PTB-Opt—17, pp 176-187) Grain boundary ef- 
fects on the electric properties of polycrystalline Si solar ele- 
ments. Boehm, M.; Scheer, H.C.; Wagemann, H.G. Oct 
1984. (In German). Physikalisch-Technische Bundesanstalt, 
Braunschweig, Germany, F.R. (CONF-8410391—). 

From 60. PTB seminar on solar elements: measuring technol- 
ogy and its physical basis; Braunschweig, F.R. Germany (10 Oct 
1984). 

' Grain boundaries in polycrystalline Si solar cells have cen- 
tres of enhanced recombination. The processes involved can be de- 
scribed by a grain boundary recombination rate ssub(gb). The light- 
induced charge carriers migrate into the grain boundaries and are 
lost to the overall current. The losses are most noticerable in small 
crystallites, causing reduced photocurrent (short-circuit current), 
blue shift, and reduced spectral sensitivity. The grain boundary re- 
combination is induced by the behaviour of the grain boundary 
states. A charge equilibrium occurring in the direct vicinity of the 
metallurgical grain boundary determines the extent of band struc- 
ture variation near the grain boundaries. The resulting grain bound- 
ary recombination rate shows a drastic improvement after injection, 
e.g. irradiation, for depletion/inversion grain boundaries; accumula- 
tion grain boundaries are not injection-dependent and always have 
lower ssub(gb) values than depletion/injection grain boundaries. 
These phenomena result in an injection dependence of the white 
light sensitivity of n* p polysilicon solar cells. 


27148 (PTB-Opt—17, pp 188-201) Photo-induced effects 
in the base of crystalline Si solar elements. Metzdorf, J.; 
Kaase, H. Oct 1984. (In German). Physikalisch-Technische 
Bundesanstalt, Braunschweig, Germany, F.R. (CONF- 
8410391—). 

From 60. PTB seminar on solar elements: measuring technol- 
ogy and its physical basis; Braunschweig, F.R. Germany (10 Oct 
1984). 

' The method of differential spectral sensitivity has proved 
successful for calibration in the photovoltaic field. Investigations on 
characterizing the base material are only starting now and have so 
far been restricted to crystalline silicon. There is more detailed in- 
formation on the following aspects: characteristics of the photo-in- 
duced increase in sensitivity (photo-augmentation); characterizing 
the base material by an effective diffusion length; and frequency/ 
time behaviour of photo-augmentation. The aim of dealing with the 
physical basis of the solar elements is to gain experience which can 
be used for calibration and to obtain specific knowledge of purity/ 
quality requirements, which are necessary in practice for solar ele- 
ment material. From the results of investigations, one expects that 
the method of differential spectral sensitivity will also be able to be 
used to give information on the energy position and chemical 
nature of the traps and interference positions. 


27149 (PTB-Opt—17, pp 202-218) Manufacturing proc- 
ess for solar silicon and results obtained from cells manufac- 
tured by it. Aulich, H.; Cammerer, F. Oct 1984. (in 
German). Physikalisch-Technische Bundesanstalt, Braunsch- 
weig, Germany, F.R. (CONF-8410391—). 

From 60. PTB seminar on solar elements: measuring technol- 
ogy and its physical basis; Braunschweig, F.R. Germany (10 Oct 
1984). 

, Very pure silicon dioxide was reduced with very pure 
carbon to silicon in the are furnace. Single crystal slices were pre- 
pared by well-known processes from this solar silicon, obtained at a 
reasonable price, which was further processed to solar cells with 
efficiencies of up to 12.2%. 


27150 (PTB-Opt—17, pp 219-230) Operational charac- 
teristics of a-Si solar cells. Fischer, R. Oct 1984. (In 
German). Physikalisch-Technische Bundesanstalt, Braunsch- 
weig, Germany, F.R. (CONF-8410391—). 

From 60. PTB seminar on solar elements: measuring technol- 
ogy and its physical basis; Braunschweig, F.R. Germany (10 Oct 
1984). 
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In contrast to c-Si solar cells, the light-induced electron/hole 
pair is separated in a-Si solar cells by charge carrier drift, and 
charge carrier recombination is an important factor. The mode of 
operation of a-Si solar cells is described, and conditions for solar 
cell construction are listed. Subjects discussed are: solar cells of 
crystalline silicon (usually p-n cells with extended p~ zone and a 
thin, n-doped surface layer); the primary photocurrent in a-Si solar 
cells (characteristic, charge carrier diffusion, inverse voltage); spa- 
tial distribution of excess carriers (generation and recombination 
rate, hole concentration); the electric field in the i layer (traps, dif- 
fusion, electric field, state density, charge transfer). Consequences 
are derived for the construction of a-Si solar cells (higher efficien- 
cy, effective drift length, improved materials characteristics, modifi- 
cation of the valency and conductive band tails). 


27151 (PTB-Opt—17, pp 231-241) Electrical and optical 
measurements on a-Si:H diodes. Kruehler, W. Oct 1984. (In 
German). Physikalisch-Technische Bundesanstalt, Braunsch- 
weig, Germany, F.R. (CONF-8410391—). 

From 60. PTB seminar on solar elements: measuring technol- 
ogy and its physical basis; Braunschweig, F.R. Germany (10 Oct 
1984). 

. The efficiency of solar cells is directly connected with the 
quality of the semiconductor material from which they are manu- 
factured. The quality of the material can be characterized by the 
density and diffusion length. This is a report on measurements for 
determining these important physical properties of amorphous, hy- 
drogenized silicon (a-Si:H), including many measuring circuits and 
schematic diagrams. The density can be determined from measure- 
ments of currents in nin and pip diodes limited by the space charge. 
The measurement of the spectral sensitivity of pin diodes makes it 
possible to determine the tau product. The diffusion length can be 
determined from measurements of surface photo-electric voltage at 
Schottky contacts, relative to the wavelength. Determination of the 
capacity to move and the service life are possible by measurements 
of the transit time of charge carriers in pin diodes. 


27152 (PTB-Opt—17, pp 242-253) Characterization of 
GaAs solar elements - physical basis and measurements. 
Heidler, K.; Kunzelmann, S. Oct 1984. (In German). Physi- 
kalisch-Technische Bundesanstalt, Braunschweig, Germany, 
F.R. (CONF-8410391—). 

From 60. PTB seminar on solar elements: measuring technol- 
ogy and its physical basis; Braunschweig, F.R. Germany (10 Oct 
1984). 

The most important physical properties of GaAs solar ele- 
ments are shown and the measurement of the current/voltage char- 
acteristic, the efficiency and the spectral sensitivity are described. 
Preliminary results for the effect of additional white light on the 
spectral sensitivity are given: with a GaAs solar element and addi- 
tional lighting, an increase in the photosensitivity of about 2.6% at 
633 nm was observed. 


27153 (PTB-Opt—17, pp 254-260) Photovoltaic proper- 
ties of CueS-CdS thin film solar cells. Pfisterer, F. Oct 1984. 
(In German). Physikalisch-Technische Bundesanstalt, 
Braunschweig, Germany, F.R. (CONF-8410391—). 

From 60. PTB seminar on solar elements: measuring technol- 
Ogy and its physical basis; Braunschweig, F.R. Germany (10 Oct 
1984). 

Most types of solar cells with pn heterojunctions differ to a 
greater or lesser extent from simple photovoltaic theory. This 
causes problems for correct measurements. This discrepancy in 
properties must be taken into account especially in solar cell meas- 
urements with solar simulators, whose spectral distribution differs 
from natural sunlight. Information is given on the effects in photo- 
voltaic measurements occurring with CueS-CdS solar ceils. Details 
are given of crossing-over of dark and bright characteristics, spec- 
trum dependence of the characteristics, spectral sensitivity (light 
bias effects), hysteresis of current/voltage characteristics and on op- 
tical degradation which can be resiored thermally. Apart from 
these experimental findings explained in detail in connection with 
the characteristics, the theory of CueS-Cd solar cells and their light 
bias effects are discussed (space charge and potential curves at pn 
junction of the cell, current at pn junction). Finally, conclusions are 
drawn for the photovoltaic measurements on this type of solar cell. 
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27154 (SAND—85-1251) Determination of 
mounting configurations for flat-plate photovoltaic modules 
based on a structured field experiment and simulated results 
from PVFORM, a photovoltaic system performance model. 
Menicucci, D.F. (Sandia National Labs., Albuquerque, NM 
(USA)). Jan 1986. Contract AC04-76DP00789. 42p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE86009539. 
The performance of a photovoltaic (PV) system is affected 
by its mounting configuration. The optimal configuration is unclear 
because of lack of experience and data. Sandia National Laborato- 
ries, Albuquerque (SNLA), has conducted a controlled field experi- 
ment to compare four types of the most common module mounting. 
The data from the experiment were used to verify the accuracy of 
PVFORM, a new computer program that simulates PV perform- 
ance. PVFORM was then used to simulate the performance of 
identical PV modules on different mounting configurations at 10 
sites throughout the US. This report describes the module mount- 
ing configurations, the experimental methods used, the specialized 
statistical techniques used in the analysis, and the final results of the 
effort. The module mounting configurations are rank ordered at 
each site according to their annual and seasonal energy production 
performance, and each is briefly discussed in terms of its advan- 
tages and disadvantages in various applications. 


27155 (SAND—85-7009) Dielectric properties of silicon 
dioxide and silicon-oxynitride sol/gel thin films. Carman, 
L.A.; Pantano, C.G. (Pennsylvania State Univ., University 
Park (USA). Dept. of Materials Science and Engineering). 
Mar 1986. Contract AC04-76DP00789. 33p. NTIS, PC 
A03/MF A01; GPO Dep. File Number DE86009551. 

Sol-gel film coatings are considered as candidate abrasion re- 
sistant and anti-reflection coatings for photovoltaic concentrator 
solar cells. The studies described in this report concern the electri- 
cal breakdown potential as a function of processing in ammonia. It 
has previously been determined that large (5-40 atomic percent) 
amounts of nitrogen can be incorporated into silica sol-gels by am- 
monia exposure during the densification process to form an oxyni- 
tride. Most of the expected behavior of the nitrided sol/gel deposits 
were masked due to the presence of alkali impurities and interfacial 
defects. The dielectric strength of such films was no greater than 
silicon oxide films thermally grown. The distribution of breakdown 
potential was much narrower, however, for nitrided films. For the 
expected improved properties of nitrided sol gel films to be seen, 
more care with the purity of the deposition materials and atmos- 
phere will need to be exercised. 


27156 (SAND—85-7012) Development of a 160X crossed 
lens photovoltaic concentrator. Final report. McDanal, A.J. 
(Entech, Inc., Dallas-Fort Worth Airport, TX (USA)). Mar 
1986. Contract AC04-76DP00789. 7ip. NTIS, PC A04/MF 
A0l1; 1; GPO Dep. File Number DE86009543. 

A new concentrator concept, the crossed lens solar photo- 
voltaic concentrator, is described. The innovative concentrator 
cross-couples simple plano-cylindrical lenses with a linear Fresnel 
lens to achieve a geometric concentration ratio of 160X. The linear 
Fresnel lens provides lateral focussing of the incident sunlight while 
the plano-cylindrical lenses provide longitudinal focussing. The 
combined lateral/longitudinal focussing results in a series of focal 
spots on the photovoltaic receiver rather than a continuous focal 
line. An initial prototype module was fabricated and performance 
tested. The demonstrated peak electrical efficiency is 15.1% at 
28°C cell temperature. Incorporation of recently developed design 
improvements (a proprietary prismaic cell cover and a lens anti-re- 
flection coating) indicates that a 20% module efficiency is achieva- 
ble. 


27157 (SAND—85-7013) Silicon concentrator cell re- 
search. Ho, F.; Iles, P.A. (Applied Solar Energy Corp., City 
of Industry, CA (USA)). Mar 1986. Contract AC04- 
76DP00789. 66p. NTIS, PC A04/MF AOl1; 1; GPO Dep. 
File Number DE86009979. 

Because of the poor performance of cells fabricated in a 
project designed to investigate pocket and grating type diffused 
emitter structures, the focus of the project was shifted to improving 
standard concentrator cell design efficiencies. Investigated were 
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four different process variations: (1) Cell thickness was varied from 
2 to 2Q mils, resulting in diminished efficiency for the 2 mil cells. 
Both the Isc and FF values were low for the thin cells; (2) Diffu- 
sion temperatures of 825°C, 850°C, and 875°C were used in fabri- 
cating cells on 0.15 ohm-cm and 0.3 ohm-cm wafers. It was found 
that cells from the 0.3 ohm-cm ingot had the highest Voc,and that 
the higher diffusion temperature was superior. Sintering also gave a 
slight increase in Voc; (3) Both front and back surface passivation 
schemes were used to investigate effects on Voc. It was found that 
“dot” contacts to the back surface field did not increase Voc. Also, 
an Al sintering process before Ti-Pd-Ag deposition failed to in- 
crease Voc. Front surface passivation, without AR coatings, was 
found to increase the efficiencies. However, passivation procedures, 
followed by standard, unoptimized AR coatings were found to de- 
crease cell efficiencies; (4) Re-design of the AR coatings to match 
the passivation oxide, rather than the silicon surface produced short 
circuit current gains in the neighborhood of 45% to 48% using pol- 
ished cells and approximately 12% using textured cells. Finally, in a 
matrix test of a large number of cells the fraction of grid metal cov- 
erage was varied from 6% to 15% by using different line widths. 
The best cell efficiency was 20.9% +- 0.2% at 100 suns and the 
cell efficiency was greater than 20% at 200 suns. 


27158 (SAND—86-7027) Development of a thin AlGaAs 
solar cell. Virshup, G.F.; Werthen, J.G. (Varian Associates, 
Inc., Palo Alto, CA (USA). Device Lab.). Mar 1986. Con- 
tract AC04-76DP00789. 30p. NTIS, PC A03/MF AOl1; 
GPO Dep. File Number DE86009544. 

A process for fabricating thin AlGaAs solar cells suitable for 
use as the top cell in a mechanically stacked, cascade cell has been 
developed. Significant progress was achieved in optimization of the 
AlGaAs cell structure with one-sun efficiencies of 17% (AML1.5, 
100 mW/cm?) for 1.65-eV cells and efficiencies around 18% under 
concentration (200X to 800X) for 1.72-eV cells. Removal of the 
GaAs substrate had a very low yield, but new methods that should 
improve the yields have been identified. 


27159 (SERI/STR—211-2900) Low-pressure chemical 
vapor deposition of amorphous silicon photovoltaic devices. 
Annual technical progress report, 1 May 1984-30 April 1985. 
Baron, B.N.; Rocheleau, R.E.; Hegedus, S.S. (Delaware 
Univ., Newark (USA). Inst. of Energy Conversion). Feb 
1986. Contract AC02-83CH10093. 38p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86004435. 

Intrinsic and doped a-Si:H films were deposited by low pres- 
sure chemical vapor deposition (CVD) for disilane. Intrinsic layers 
were deposited at growth rates as high as 50 A/s. A chemical reac- 
tion engineering model that quantitatively describes the CVD reac- 
tor behavior has been developed. CVD intrinsic material was char- 
acterized by measurements of impurities, optical band gap, photo- 
conductivity, activation energy, diffusion length, and density of 
states. Photovoltaic cells of the p-i-n type with efficiencies of 4% 
and 3.6% were fabricated using CVD intrinsic layers deposited at 1 
A/s and 9 A/s, respectively. A maximum short-circuit current of 
11 mA/cm? under 87.5 MW/cm? ELH illumination was obtained 
with boron-compensated CVD intrinsic material. Efficiency-limit- 
ing mechanisms in CVD cells were quantitatively analyzed and re- 
lated to fundamental properties. 


27160 (TVA/OACD—85/15) Renewable energy alterna- 
tive. (Tennessee Valley Authority, Muscle Shoals, AL 
(USA). Office of Agricultural and Chemical Development). 
1985. 14p. NTIS, PC A02/MF AQ0Ol. File Number 
DE86901277. 

Circular Z-189. 

This is a non-technical booklet presenting an overview of 
TVA's Biomass Fuels Program. 10 figs. (DT) 


27161 (TVA/ONRED/LER—86/7) Development of 
forest harvesting technology: application in short-rotation in- 
tensive-culture (SRIC) woody biomass. (Tennessee Valley 
Authority, Muscle Shoals, AL (USA). Office of Agricultur- 
al and Chemical Development). Jan 1986. Contract AI05- 
840R21478. 103p. NTIS, PC A06/MF AO1; 1; GPO Dep. 
File Number DE86009569. 

Available forest biomass harvesting systems, functions, and 
machines are briefly described. The relationships between timber 
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stands and harvesting function productivity and costs are graphical- 
ly presented. Current developments in short-rotation, intensive-cul- 
ture (SRIC) biomass plantation harvesters are described and related 
to available information on stem size, stocking, and productivity in- 
formation. 63 refs., 34 figs., 6 tabs. 


27162 Techniques of time-resolved resonance Raman 
spectra of photochemical transients in the milli- to picosecond 
time scale. El-Sayed, M.A. (Univ. of California, Los Ange- 
les). Pure and Applied Chemistry; 57: No. 2, 187-193(1985). 

The number of annual publications since 1967 in the field of 
Raman Spectroscopy as well as related fields such as spectroscopy, 
lasers and time-resolved Raman is tabulated and compared. Time- 
resolved Raman is indeed growing at a very rapid rate. The differ- 
ent techniques in this field that are developed in our laboratories 
over the past decade are discussed and some sample results of the 
application of these techniques on two important photobiological 
systems, bacteriorhodopsin and carbonmonoxyhemoglobin, are 
briefly given. 16 references, 4 figures, 1 table. 
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REFER ALSO TO CITATION(S) 27111, 27119 


27163 (CONF-8310418—, pp 317-326) First experiences 
with the experimental photovoltaic plant TISO 15. Camani, 
M.; Ceppi, P. (Instituto Cantonale Tecnico Sperimentale, 
Canobbio, Switzerland. Lab. di Fisica Terrestre). 1983. (In 
German). NTIS (US Sales Only), PC A16/MF AO1. File 
Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

TISO 15 is an experimental photovoltaic plant with a peak 
output of 13 kW (electric). Power is produced by two collector 
fields and supplied to the mains (220 V, 50 Hz) by two inverted 
rectifiers. The first collector field consists of 288 photovoltaic mod- 
ules with a total peak output of 10 kW and has been operating since 
May ‘82. Systematic recording of data started in November 82. In 
June 83 the second collector field consisting of thermal photovol- 
taic flat-concentrating generators was built and started to work. 
The electric peak output is 3 kW, thermal output 30 kW. The 
TISO plant is described. Some results and operational experiences 
are given. 


27164 (CONF-8409329—, pp 121-173) Development and 
prototype construction of photovoltaic energy supply systems. 
Korupp, K.H.; Koscielny, G.; Neuhaeusser, G.; Wegmann, 
H.D.; Roy, K. (AEG-Telefunken Anlagentechnik, Wedel, 
Germany, F.R.; Telefunken Electronic, Heilbronn, Germa- 
ny, F.R.). 1984. (In German). NTIS (US Sales Only), PC 
A18/MF AO1. File Number DE86750912. 
From BMFT status seminar on photovoltaics; Berlin, F.R. 
Germany (10 Sep 1984). 
is is a status report on an AEG-Telefunken project on the 
development of photovoltaic energy supply systems. The project 
was started in 1977 and comprises the following sub-projects: 1. 
Studies on materials for solar cell production. 2. Comparing solar 
cells of monocrystalline and polycrystalline silicon. 3. Development 
of low-cost solar cell production techniques. 4. Development of 
solar generators. 5. Development of suitable methods of measure- 
ment. 6. Photovoltaic systems and field tests. 7. Studies on solar 
systems for mains supply. 


27165 (CONF-8409329—, pp 189-200) Photovoltaic roof 
tile systems. Melchior, B. (BMC Acrylchemie G.m.b.H., 
Wermelskirchen, Germany, F.R.). 1984. (In German). NTIS 
(US Sales Only), PC Ai8/MF AOl. File Number 
DE86750912. 

From BMFT status seminar on photovoltaics; Berlin, F.R. 
Germany (10 Sep 1984). 

The marketing of photovoltaics is stagnating. The forecast 
expectations are not being fulfilled at present. The use of photovol- 
taics in power stations is utopian and uneconomic at present. A ca- 
pacity load of photovoltaics beyond the small applications in the 
pocket calculator-games-display field cannot be achieved. A new 
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way of marketing photovoltaics is its integration into architecture 
by way of photovoltaic roof tile systems. Enormous capital goods 
markets can be opened up by this concept with real marketing of 
photovoltaics. 


27166 (CONF-8409329—, pp 335-353) Testing and opti- 
mization of manufacturing technology in large area Cu2S/CdS 
solar generators. Hewig, G.H. (Nuklear-Chemie und -Metal- 
lurgie G.m.b.H., NUKEM, Hanau, Germany, F.R.). 1984. 
(In German). NTIS (US Sales Only), PC A18/MF AO1. 
File Number DE86750912. 

From BMFT status seminar on photovoltaics; Berlin, F.R. 
Germany (10 Sep 1984). 

In the context of the overall programme of the West 
German Ministry of Research and Technology on the technical use 
of solar energy, a manufacturing process for thin film solar cells 
based on the hetero-transition CusS/CdS on the laboratory scale 
was developed at the University of Stuttgart. Efficiencies of up to 
8% were achieved for individual cells with dimensions 7 x 7 cm?. 
The stability of the system was proved out of doors and in acceler- 
ated tests by thermal cycling for individual cells. The aim of the 
present FvE project at NUKEM is the transfer of the manufactur- 
ing process developed on the laboratory scale to an industrial pro- 
duction process. A pilot plant with all the necessary components 
should be built on the Technical College scale, so that by evaluat- 
ing the results obtained from this plant, a demonstration plant with 
a production capacity of 500 KWp/annum can be designed. 


27167 (DOE/CS/30081—T2) US Coast Guard participa- 
tion in the Federal Photovoltaic Utilization Program. Final 
technical report. (Coast Guard, Washington, DC (USA). 
Ocean Engineering Div.). 5 Mar 1986. Contract AIO1- 
79CS30081. 3p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86007770. 

The US Coast Guard began investigating solar photovoltaic 
arrays as power sources for marine aids to navigation in 1974. After 
several years of research and development effort the decision was 
made to convert the power systems of over 10,000 minor aids to 
navigation from expensive and environmentally hazardous primary 
batteries to solar power. 


27168 (SAND—85-2775) Estimates of available solar ra- 
diation and photovoltaic energy production for various tilted 
and tracking surfaces throughout the US based on PVFORM, 
a computerized performance model. Menicucci, D.F.; Fer- 
nandez, J.P. (Sandia National Labs., Albuquerque, NM 
(USA); New Mexico Engineering Research Inst., Albuquer- 
que (USA)). Mar 1986. Contract AC04-76DP00789. 97p. 
NTIS, PC A0OS5/MF A0Ol; GPO Dep. File Number 
DE86009549. 

An improved photovoltaic performance model called 
PVFORM has been developed at Sandia National Laboratories. 
This new model incorporates the latest improvements in solar mod- 
elling techniques including the Perez anisotropic solar diffuse 
model. The PVFORM model has been used to produce tables of 
average solar radiation availabilities and corresponding direct cur- 
rent energy performance for a photovoltaic module mounted in 
various tilted and tracking configurations. Solar availabilities are 
also computed for some vertical and 45° tilted wall surfaces for use 
in passive solar design. The tables contain average daily solar avail- 
abilities and PV energy production for 38 sites throughout the US. 
Each table contains four average daily values representing the four 
seasons of the year along with an annual average. Typical weather 
conditions are also presented for each of the 38 sites. This new 
model and the set of tables presented in this report are of special 
importance to solar energy system designers because they provide 
more accurate estimates of insolation availability on fixed and 
tracking surfaces by as much as 20%, PVFORM has been shown to 
be accurate to within 5% to 7% with no observable prediction bias. 
Use of the PVFORM model or the tabulated data found in this 
report will enable the architect or engineer to design more cost ef- 
fective solar energy systems. 
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27169 Microcomputer control of a residential photovol- 
taic power conditioning system. Bose, B.K.; Steigerwald, 
R.L.; Szczesny, P.M. (General Electric Corporate Research 
and Development Center, Schenectady, NY). JEEE (Insti- 
tue of Electrical and Electronics Engineers) Transactions on 
Industry Applications; 1A-21: No. 5, 1182-1191(Sep 1985). 

Microcomputer-based control of a residential photovoltaic 
power conditioning system is described. The microcomputer is re- 
sponsible for array current feedback control, maximum power 
tracking control, array safe zone steering control, phase-locked ref- 
erence wave synthesis, sequencing control, and some diagnostics. 
The control functions are implemented using Intel 8751 single-chip 
microcomputer-based hardware and software. The controller has 
been tested in the laboratory with the prototype power conditioner 
and shows excellent performance. 
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27170 (DOE/AL/16333—2) Vanguard I solar parabolic 
dish-Stirling engine module. Final report, May 28, 1982-Sep- 
tember 30, 1984. Washom, B.J. (Advanco Corp., El Se- 
gundo, CA (USA)). 30 1984. Contract FC04- 
82AL16333. 190p. NTIS, PC A09/MF A01; GPO Dep. File 
Number DE86008841. 

Advanco Corporation and the US Department of Energy 
entered into a cooperative agreement in May 1982 for the design, 
manufacture, and test of a 25-kWe solar parabolic dish module uti- 
lizing a Stirling engine power conversion unit. The product of the 
cooperative agreement is the Vanguard solar parabolic dish-Stirling 
engine module. It was designed, fabricated, and shop assembled in 
Los Angeles, California, and Malmoe, Sweden, and was then in- 
stalled and tested at Rancho Mirage, California, in accordance with 
the agreement's specifications. The design features simple fabrica- 
tion and assembly techniques, low cost, and high operating efficien- 
cy. The cover displays the Vanguard module operating on-sun. The 
concept combines the United Stirling AB (USAB) 4-95 Solar II 
Stirling engine, the Jet Propulsion Laboratory (JPL) developed 
mirror facets, the Rockwell/Advanco exocentric gimbal mechanism 
(EGM), the advanced USAB receiver, and a dry, integrated heat 
rejection system. 


27171 (SERI/TR—252-2641) Falling film flow character- 
istics of the direct absorption receiver. Newell, T.A.; Wang, 
K.Y.; Copeland, R.J. (Solar Energy Research Inst., Golden, 
CO (USA)). Mar 1986. Contract AC02-83CH10093. 57p. 
NTIS, PC A04/MF A0Ol; 1; GPO Dep. File Number 
DE86004432. 

This report examines the characteristics of a thin, falling film 
used in a direct absorption receiver, investigates the system per- 
formance, and discusses the flow similarities between water and 
salt. In this receiver concentrated radiation is directly absorbed 
within a thin layer of molten carbonate salt flowing down a near 
vertical wall. System capacities of 25 to 360 MW/sub t/ were ana- 
lyzed. The experiments were isothermal; therefore, heat transfer 
characteristics were determined from film shear stress. A 25 MW/ 
sub t/ receiver at a high turn-down ratio (5:1) marginally violates a 
film breakdown criterion. At high film flow rates gas and liquid 
interactions can cause a droplet removal phenomenon. Neither of 
these should affect film flow stability. Film thickness is also impor- 
tant in predicting operating characteristics. A rough wall surface 
significantly enhances wall-to-film heat transfer, but the roughness 
height should not exceed what the film’s thickness would be over a 
smooth surface. In general, a molten carbonate salt film should be 
stable over the anticipated range of receiver capacities and operat- 
ing conditions. Only small systems at low flow conditions may be 
near a critical opration limit. 
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1409 Solar Thermal Utilization 
REFER ALSO TO CITATION(S) 27202, 27547 


27172 (CONF-8310418—, pp 95-103) Simulation of 
active solar systems by a simple model which is generally 
used for describing floor heating systems. Hadorn, J.C. 
(Sorane S.A., Lausanne, Switzerland). 1983. (In French). 
NTIS (US Sales Only), PC Al6/MF A0Ol1. File Number 
DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

A simple dynamic model for floor heating systems which 
can be used for simulation models such as TRNSYS is discussed. 
The mathematical model as well as the simulation procedure has 
been evaluated using experimental data. 


27173 (CONF-8310418—, pp 105-110) ‘SEDING’ con- 
trol: Results of experiments and simulations; general applica- 
tion of the principle. Keller, L.; Bremer, P. (Bureau d'Etudes 
Keller-Burnier, Lavigny, Switzerland; Societe d'Etude de 
l'Environnement, SEDE S.A., Vevey, Switzerland). 1983. 
(In French). NTIS (US Sales Only), PC A16/MF A01. File 
Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

A practical comparison between various ways of controlling 
a solar heating system has shown the great advantages of the 
Seding control system: advantages where the efficiency degree and 
the comfort are concerned. Application of the Seding-principle to 
other heating systems such as heat pumps or cogeneration is de- 
scribed, advantages are emphasized. 


27174 (CONF-8310418—, pp 111-112) Results of the 
first year of operation of the solar plant in the stadion at 
Vessy. Magnin, M.P.; Krebs, M.G. (Service Immobilier de 
la Ville de Geneve, Switzerland). 1983. (In French). NTIS 
(US Sales Only), PC A16/MF AO0Ol. File Number 
DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

The solar system in the stadion of Vessy was installed in 
1981 with the intention of supplying hot water for the stadion. As it 
was impossible to either store fuel oil in that area and as it would 
have been quite difficult to instal gas or electricity supply lines one 
decided to use a solar water heating system (with propane as stand- 
by). The solar collectors have a total surface of 399 m2 Heat is 
stored in three underground storages of 20 m* each. Approximative 
cost of installation is 600 000 Frs. The installation gives entire satis- 
faction in cases where 90% of the energy requirements can be met 
by solar energy. However, consumption will have to be monitored 
more closely in the seasons to come. Given even low consumption 
there is still an enourmous need for storage volume to make up for 
losses in load peaks and transmission which makes the average effi- 
ciency rather poor, i.e. 10% per annum. The maximum efficiency 
of 20% was achieved in October. Pumps need an additional amount 
of auxiliary energy of 10% of the net solar heat gain. 


27175 (CONF-8310418—, pp 117-122) Torrent under 
water. On free convection in hot-water tanks. Weber, H.; 


Brack, M.; Suter, J.M. 1983. (In German). NTIS (US Sales 
Only), PC A16/MF AO1. File Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

An observation device for a hot water tank of the solar plant 
‘OASE’ of the EIR gives us information about the so far obscure 
convection flows in water tanks that lead to unacceptable losses of 
energy and exergy. The observed phenomenon resembles a water- 
fall under water and the knowledge obtained so far permit to 
expect a solution for the problem of heat losses at pipe entrances in 
storage tanks. The intention is to use the achieved results for opti- 
mization of the heat transfer of installed heat exchangers and to im- 
prove the results even more. 
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27176 (CONF-8310418—, pp 123-130) Statistical meth- 
ods for the optimization of hot-water storage facilities of solar 
systems. Schucan, T.; Scherer, P. (Eidgenoessisches Inst. 
fuer Reaktorforschung, Wuerenlingen, Switzerland. Abt. 
Prospektivstudien). 1983. (In German). NTIS (US Sales 
Only), PC A16/MF AO1. File Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

The optimum size of hot-water tanks of solar systems greatly 
depends on the statistical distribution of the absorbed solar energy 
(i.e. the insolation). One therefore developed a method which per- 
mits to calculate the Backup-energy for various tank sizes while 
considering the weather statistics. The values calculated were criti- 
cally compared with valued obtained from a computerized simula- 
tion. 


27177 (CONF-8310418—, pp 147-159) Solar energy in- 
stallations of the motorway maintenance facilities in Vaulruz: 
Swiss project of TEA, Task VII. Chuard, P.; Chuard, D.; 
Mercier, C.; Gilst, J. van; Hadorn, J.C. (Sorane S.A., Lau- 
sanne, Switzerland). 1983. (In French). NTIS (US Sales 
Only), PC A16/MF AO1. File Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

The main data of the solar plant installed in the motorway 
maintenance station ‘Vaulruz’ are given in the following paper. The 
plant, fully operating since March 1983, comprises a solar collector 
surface of 511 m?, a seasonal heat storage unit, a heat pump and an 
additional boiler. This is the first plant of this size and type to be 
built in Switzerland. 


27178 (CONF-8310418—, pp 177-183) Measurements in 
two test cells: One with winter garden, one with direct energy 
gain. Spinedi, C.; Jacobucci, D. (Istituto Cantonale Tecnico 
Sperimentale, Canobbio, Switzerland. Lab. di Fisica Ter- 
restre). 1983. (In German). NTIS (US Sales Only), PC A16/ 
MF AO1. File Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

Within the IEA project ‘Passive and Hybrid Solar Low 
Energy Buildings’ two test cells, equipped with measuring instru- 
ments were built in Lugano. The aim of the project is to gain facts 
by means of experiments on the thermal behaviour on a test cell 
with buffer zone compared to one such with direct energy gain 
through a window for the time of one heating period. Construction 
of the test cabins, measuring instruments and some results of the 
first series of measurements are reported on. 


27179 (CONF-8310418—, pp 185-194) Comparison of 
performance of four passive or hybrid solar plants with identi- 
cal functions. Scartezzini, J.L.; Faist, A.; Francelet, P.A.; 
Gay, J.B. (Ecole Polytechnique Federale, Lausanne, Swit- 
zerland. Groupe de Recherche en Energie Solaire). 1983. 
(In French). NTIS (US Sales Only), PC A16/MF A01. File 
Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

The Solar Energy Laboratory has 9 collector systems with a 
surface of 20 m? each, which can be installed separately on the 
southern wall depending on what research aim is pursued. The 
‘solar units’ are fully equiped with measuring instruments, various 
parameters such as temperature, humidity, insolation are recorded 
by an automatic data acquisition system. As the ‘solar units’ have a 
very good thermal insulation and are heated individually, the auxil- 
iary energy needed for full functioning of each unit can be calculat- 
ed with high precision. After the first heating period the LESO 
first research results were collected, which allow a compairson of 
the efficiency of the 4 collectors. These were a winter garden, a 
water wall, two hybrid collectors with air and water as working 
fluid. Results are printed here. 
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27180 (CONF-8310418—, pp 197-206) Simplified method 
of calculating the thermal performance of a passive solar 
building. Faist, A.; Gay, J.B.; Peillon, G. (Ecole Polytechni- 
que Federale, Lausanne, Switzerland. Groupe de Recherche 
en Energie Solaire). 1983. (In French). NTIS (US Sales 
Only), PC A16/MF A01. File Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

The simplified calculation method LESO-A was developed 
on the basis of measurements in buildings and mathematical simula- 
tion of the most important passive solar systems. It allows to calcu- 
late the net energy demand and the solar fraction of passive solar 
houses with direct and indirect heat gain and of those with attached 
winter gardens. The process is oriented as much as possible on SIA 
recommendations, results are suitable and acceptable to the ‘aver- 
age user’ who lets the sun shine into his house without overheating 
it. The method should allow architects and planners to build an ef- 
ficient passive solar energy house. 


27181 (CONF-8310418—, pp 217-231) Size, design, va- 
lidity and various ways of using a wintergarden attached to a 
detached house in Cologny (Geneva). Morel, N. (Ecole Poly- 
technique Federale, Lausanne, Switzerland. Groupe de Re- 
cherche en Energie Solaire). 1983. (In French). NTIS (US 
Sales Only), PC A16/MF A0O1. File Number DE86750900. 
From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 
Within a study on a wintergarden attached to a one-family- 
house in Geneva the wintergarden was built as a model under the 
PASSIM-programme (Programme general de simulation de sys- 
temes solaires passifs). Various ways of using it were looked into. 
Measurements carried out during one year are shown. 


27182 (CONF-8310418—, pp 233-244) Parameter studies 
of a wintergarden. Jolliet, O.; Faist, A. (Ecole Polytechnique 
Federale, Lausanne, Switzerland. Groupe de Recherche en 
Energie Solaire). 1983. (In French). NTIS (US Sales Only), 
PC A16/MF AO1. File Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

This contribution seeks to help architects and engineers in 
planning wintergardens by providing results of parameter studies 
made to maximise the energy gain of a wintergarden. The net bal- 
ances were set up, the wintergarden was then compared to a direct 
gain wall. One then looks into the best way of glazing, the struc- 
ture of the inner wall and the influence of the occupant’s behaviour 
on the final balance. 


(CONF-8310418—, pp 245) Habitability of a 
xperimental research. Summary. 


winter garden - e - Dubouloz, 
E.; Leroy, R.; Moreno, P. (Geneva Univ., Switzerland. 
Ecole d’Architecture). 1983. (In French). NTIS (US Sales 
Only), PC A16/MF A01. File Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

A wintergarden of a detached house in Cology (Geneva) 
was built within a research project carried out for the National 
Energy Research Fund (NEFF). One part of the project was to 
find out from the occupants to what extent the winter garden was 
habitable, to what extent they were using it and compare the results 
to the measurements. The method applied is described as well as 
the first results of this project which will end in February 1984. 


27184 (CONF-8310418—, pp 271-279) Solar trap house 
Widen: First results. Filleux, C.; Riniker, W.; Gay, J.B.; 
Kurer, T.V. (Basler und Hofmann, Ingenieure und Planer 
A.G., Zurich, Switzerland; Ecole Polytechnique Federale, 
Lausanne, Switzerland. Groupe de Recherche en Energie 
Solaire; Eidgenoessische Technische Hochschule, Zurich, 
Switzerland). 1983. (In French). NTIS (US Sales Only), PC 
A16/MF AO1. File Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

The system for utilizing solar energy in the solar trap house 
consists of air collectors which are vertically integrated in the 
south-looking facade surface. They do not need any additional 
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space and, when compared to purely passive solar windows they 
have the advantage of allowing surplus solar heat to be channelled 
via hot air flow to a rubble storage within the house so that the 
heat can reach any point within the house. This is a first prelimi- 
nary report on the results achieved through numerous measure- 
ments in Winter 1982/83. The solar share of the heat demand came 
to 40% in the heating period studied. 


27185 (DOE/CS/30309—T1) Large-scale Solar Industri- 
al Process Heat system for Caterpillar Tractor Company: per- 
formance evaluation. Final report. Green, S.T.; Deffenbaugh, 
D.M.; Svedeman, S.J. (Southwest Research Inst., San Anto- 
nio, TX (USA)). 31 Jan 1985. Contract FC04-79CS30309. 
456p. NTIS, PC A20/MF A0O1; 1; GPO Dep. File Number 
DE85010674. 

The objective of this experimental program was to provide a 
means of assessing the viability of solar energy in an industrial envi- 
ronment. Southwest Research Institute (SwRI Project 06-5821) and 
Caterpillar Tractor Company (CTCo) jointly undertook one of the 
projects in DOE’s Solar Industrial Process Heat (SIPH) Demon- 
stration Program (DOE Contract DE-FC03-79CS30309) in which 
the team designed, constructed, and operated a 50,400 ft? SIPH 
system located at CTCo’s San Leandro, California plant. DOE 
funded 75% of the design and construction costs with the remain- 
der being provided by CTCo. DOE provided most of the funding 
for the evaluation of the system while CTCo made the in-kind con- 
tribution of operating and maintaining the solar system after com- 
pletion of construction. Specifically, the objectives of this project 
were to determine: (1) performance, (2) installation costs, (3) oper- 
ation and maintenance (O and M) costs, and (4) reliability of a high 
quality industrial grade solar system. 


27186 (DOE/CS/34593—T16) Sclar/gas double effect 
evaporatively cooled chiller - prototype unit. Final report. 
Murray, J.G. (Preway Industries, Inc., Evansville, IN 
(USA). Aug 1984. Contract AC03-77CS34593. 57p. NTIS, 
PC A04/MF AO1; 1; GPO Dep. File Number DE86009529. 

The Solar/Gas Evaporatively Cooled Chiller is a unit that 
can be operated using solar heated hot water as a single-effect chill- 
er or as a double-effect chiller powered by natural gas. The need to 
reduce the use of back-up energy became apparent when the typi- 
cal solar air conditioning system received only 50% of its energy 
from the sun. The double-effect cycle operates at nearly twice the 
thermal efficiency of a single-effect cycle, a fuel base COP of 1.0 
versus 0.55. The Solar/Gas chiller was assembled using an experi- 
mental, previously tested, single-effect evaporatively cooled chiller 
as the basic unit adding a first-effect gas-fired generator, a second 
recuperative solution heat exchanger, and the solar and second- 
effect generators housed in a common vessel. After shakedown test- 
ing, the typical test result had a gas based COP of 0.85 with the 
highest run at 0.91. Correspondingly, the single effect or solar 
mode yielded a COP of 0.65. 


27187 (SERI/TP—253-2862) Thorough approach 
measurement uncertainty analysis applied to immersed heat 
exchanger testing. Farrington, R.B.; Wells, C.V. (Solar 
Energy Research Inst., Golden, CO (USA)). Apr 1986. 
Contract AC02-83CH10093. 7p. (CONF-860406—7). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86004445. 

From ASME Solar Energy Division conference; Anaheim, 
CA, USA (14 Apr 1986). 

This paper discusses the value of an uncertainty analysis, dis- 
cusses how to determine measurement uncertainty, and then details 
the sources of error in instrument calibration, data acquisition, and 
data reduction for a particular experiment. Methods are discussed 
to determine both the systematic (or bias) error in an experiment as 
well as to determine the random (or precision) error in the experi- 
ment. The detailed analysis is applied to two sets of conditions in 
measuring the effectiveness of an immersed coil heat exchanger. It 
shows the value of such analysis as well as an approach to reduce 
overall measurement uncertainty and to improve the experiment. 
This paper outlines how to perform an uncertainty analysis and 
then provides a detailed example of how to apply the methods dis- 
cussed in the paper. The authors hope this paper will encourage re- 
searchers and others to become more concerned with their meas- 
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urement processes and to report measurement uncertainty with all 
of their test results. 


1410 Solar Collectors And Concentrators 
REFER ALSO TO CITATION(S) 27184, 27185, 27609 


27188 (CONF-8310418—, pp 35-43) Some characteristics 
and results of evacuated solar collectors. Guisan, O.; Mer- 
moud, A.; Rudaz, O.; Vaissade, A. (Geneva Univ., Switzer- 
land. Section de Physique). 1983. (In French). NTIS (US 
Sales Only), PC A16/MF A0O1. File Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

Study of a complete system with evacuated collectors (meas- 
urements and data recording), the comparison with further similar 
tests and the carrying out of simple tests with these collectors 
viewed individually permits a better understanding of the charac- 
teristics and the behaviour of evacuated collector. A survey is pro- 
vided. 


27189 (CONF-8310418—, pp 45-52) Tests with solar col- 
lectors at high temperatures. Suter, P.; Kuijk, H. van. (Ecole 
Polytechnique Federale, Lausanne, Switzerland. Lab. de 
Thermique Appliquee). 1983. (In French). NTIS (US Sales 
Only), PC A16/MF A0O1. File Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

High vacuum tube collectors were tested on the solar collec- 
tor test stand at Lausanne where temperatures up to 300°C are per- 
mitted using a synthetic oil serving as heat transfer fluid. It was 
shown that considerable differences can occur in the quality of the 
selective layers even if the construction is the same; depending on 
themanufacturing process the selectivity decreases as temperature 
increases. High-temperature tests are therefore indispensable. A 
proposal is made and one demonstrates with measurement results 
how measurements of the efficiency degree characteristics obtained 
at various radiation intensities can be translated into a reference in- 
tensity of solar radiation. 


27190 (CONF-8310418—, pp 53-60) Influence of the 
vacuum on the reduction of thermal losses of solar collectors. 
Nordmann, T.; Baehler, T.; Guebeli, H. (ELCO Energiesys- 
teme A.G., Vilters, Switzerland. Abt. Solarenergie/Waer- 
mepumpen). 1983. (In German). NTIS (US Sales Only), PC 
A16/MF A01. File Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

The influence of the vacuum of the thermal losses of evacua- 
ble statically solid tubular collector constructions were studied and 
measured quantitatively. Experiments gave information on thermal 
losses of the collector constructions depending on: 1. variations of 
the vacuum; 2. variation of non-, partial- or totally selective coat- 
ing; 3. radial, tubular collectors enclosures with inserted flat absorb- 
er; 4. parabolic collector enclosures with integrated, non-reflecting 
concentrator. 


27191 (CONF-8310418—, pp 61-68) Measurement and 
simulation of the dynamic behaviour of a solar collector. 
Ottin, T.; Suter, P. (Ecole Polytechnique Federale, Lau- 
sanne, Switzerland. Lab. de Thermique Appliquee). 1983. 
(In French). NTIS (US Sales Only), PC A16/MF AO1. File 
Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

Description of a simulation model for the dynamic behaviour 
of solar collectors, transport of the heat transfer medium through 
the absorber is included in the consideration. This is especially im- 
portant if problems of regulation are studied. The model needs only 
little additional information and allows quick calculation. It was 
tested in dynamic tests of the solar collector test stand for higher 
temperatures of the ETH Lausanne and can be applied for other 
elements (heat exchanger) as well. 
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27192 (CONF-8310418—, pp 69-84) Best achievable 
energy yields of solar energy systems in Switzerland, and sen- 
sitive factors of influence. Suter, J.M.; Schlaepfer, B.; Keller, 
J. (Eidgenoessisches Inst. fuer Reaktorforschung, Wueren- 
lingen, Switzerland. Abt. Waermetechnik). 1983. (In 
German). NTIS (US Sales Only), PC A1l6/MF AOl. File 
Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

Systematic studies of components and solar energy systems 
made recently, allowed a better assessment of possibilities and limits 
of active utilization of solar energy in Switzerland. Measurements 
were made on labor test stands as well as on commercial test facili- 
ties; the development of calculation models completes the experi- 
ments. Results show the vital importance of optimising solar energy 
systems in order to bring about a breakthrough of solar engineer- 
ing. Depending on the climatic zone, type of application, system 
conception and quality of design the annual energy yield can vary 
up to a factor of 10. This article deals only with collector systems 
that use liquids as heat transfer medium. Promising applications 
such as hay drying with solar air heaters and passive solar space 
heating systems are disregarded. 


27193 (CONF-8310418—, pp 85-93) Comparative meas- 
urements with various flat-plate and finned heat exchangers 
for the utilization of environmental energy. Keller, J.; Imhof, 
A.; Buchli, J. (Bidgenoessisches Inst. fuer Reaktorfors- 
chung, Wuerenlingen, Switzerland; Ingenieur-Gemeinschaft 
fuer Energiehaushalt im Kommunalen Bereich, Chur, Swit- 
zerland). 1983. (In German). NTIS (US Sales Only), PC 
A16/MF AO1. File Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

The following elements were tested on the outdoor test 
stand for low-temperature collectors of the EIR (Swiss Institute for 
Reactor Research) for suitability as energy sources for the cold side 
of heat pumps: three types of energy roofs, one low-temperature 
collector, two special collector air-to-water heat exchanger ele- 
ments, one finned heat exchanger element without ventilator (con- 
vector) and one finned heat exchanger with ventilators. Results 
show that the low-temperature collector is better than energy roofs, 
the convector however gives even better yields. The best results 
are achieved by the ventilated air-to water heat exchanger, the 
price being that additional energy is needed. 


27194 (CONF-8310418—, pp 113) Studies of an air col- 
lector system. Summary. Nuetzi, H.P.; Hunziker, H.P. (Hoe- 
here Technische Lehranstalt, Ingenieurschule, Brugg-Win- 
disch, Switzerland). 1983. (In German). NTIS (US Sales 
Only), PC A16/MF AO1. File Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

In central European climate with long cloudy periods mono- 
valent utilization of solar energy with the purpose of space heating 
can only be done with comprehensive storage facilities for thermal 
energy. Presently it is more efficient to use air as heat source even 
at lower temperatures. As about 80% of all heat pumps sold work 
with air evaporators it was logical to improve the heat content of 
the air by means of solar collectors installed before the evaporator. 
The newly developped air collector Solapor-Eternit was measured 
on a test stand. The following characteristic collector data were ob- 
tained: optical efficiency degree: eta) = 0.86 +- 0.25; thermal loss 
factor: Ko = 9.25 W/m?K +- 0.9; mean collector efficiency degree 
at an air flow of 100 m*/h: eta = 0.66 +- 0.05. The increase of the 
mean annual coefficient of performance with added air collector 
was also calculated. Depending on site and heat pump one found an 
increase of 2-8%. 


27195 (CONF-8310418—, pp 257-269) Simulation and 
thermal performance of a hybrid plant with water collectors 
driven by a photovoltaic-powered pump. Scartezzini, J.L.; 
Gay, J.B.; Faist, A. (Ecole Polytechnique Federale, Lau- 
sanne, Switzerland. Groupe de Recherche en Energie So- 
laire). 1983. (In French). NTIS (US Sales Only), PC A16/ 
MF AO1. File Number DE86750900. 
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From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

Among the passive or hybrid collectors systems studied in 
the LESO laboratories of EPF-L there is one hybrid system with 
water collectors driven by a photovoltaic-powered pump. This 
system consisting of 6 collectors with double glazing was built and 
experimentally runs since March 1982. A circulation pump with 
continuous flow operated by photovoltaic panel is the main feature 
of the system. A natural control system was built up on the depend- 
ence of flow on intensity of insolation. Efficiency here is higher 
than in conventional collector using conventional control system. 
Results of the simulations and a first analysis of the experimental 
behaviour of system are published here. 


27196 (CONF-8310418—, pp 311-316) Combined collec- 
tors (photovoltaic and thermal). Tscharner, R.; Curtins, H.; 
Haering, J.P.; Schwarz, R.; Shah, A.V. (Neuchatel Univ., 
Switzerland. Inst. de Microtechnique). 1983. (In German). 
NTIS (US Sales Only), PC Al6/MF A0Ol1. File Number 
DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

Given the same surface a combined collector's efficiency 
degree of energy conversion exceeds that of a system with separate 
photovoltaic and thermal collectors by 50%. Various types of 
hybrid medium- and low-temperature collectors were studied and 
built. They were tested under natural environment conditions on an 
open-air test stand controlled by a computerized control systems. 
Results show that combined power- and heat generation is an inter- 
esting solution for our climate. 


27197 (CONF-8310418—, pp 375-383) Durability of ab- 
sorber coating. Frei, U.; Keller, J. (Interkantonales Techni- 
kum, ITR, Rapperswil, Switzerland; Eidgenoessisches Inst. 
fuer Reaktorforschung, Wuerenlingen, Switzerland). 1983. 
(In German). NTIS (US Sales Only), PC A1l6/MF AOl1. 
File Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

A sub-project of the research programme ‘Service Life and 
operational safety of solar plants’ was to expose 19 different selec- 
tive absorber samples to enhanced temperature- and humidity influ- 
ences as well as to a combination of the two. Open-air exposure 
was also included. Measurements of absorption and emission, pho- 
tographic and scanning electron microscope pictures as well as lat- 
tice tests showed tht the greatest degenerations of a coating were 
generally caused by high temperatures (200°C) and the combined 
influence of temperature and humidity. 


27198 PD orn ener: Methods of testing to de- 
termine the thermal performance of solar collectors. (Ashrae, 
Inc., Atlanta, GA (USA)). 1985. Contract FG03-81SF08392. 
93p. NTIS, PC A05/MF A0O1; 1; GPO Dep. File Number 
DE8600931 1. 

This Standard has been prepared by a Committee drawn pri- 
marily from the membership of ASHRAE. The Committee's objec- 
tive was to formulate a test procedure whereby solar energy collec- 
tors can be tested both indoors and outdoors, to rate the collectors 
in accordance with their thermal performance, and to determine 
their time constant and the variation of their efficiency with 
changes in the angle of incidence between the sun's direct rays and 
the normal to the collector aperture. 


27199 (EIR-C—2) Solar collector heat gains and specifi- 
cations. Report on the test campaign of summer 1984. Keller, 
J.; Kyburz, V. (Eidgenoessisches Inst. fuer Reaktorfors- 
chung, Wuerenlingen (Switzerland)). May 1985. 25p. (In 
German). Eidgenoessisches Inst. fuer Reaktorforschung, 
Wuerenlingen, Switzerland. 

Since 1978 the Swiss Federal Institute for Reactor Research 
has been carrying out and publishing solar collector performance 
test. The testing method has been developed by EIR and in 1984 
was recorded a Swiss standard of the Swiss Standards Association 
(SNV). The past 3 years have brought about a drastic decrease in 
registered collectors. It is, on one hand, traceable to meanwhile ter- 
minated collector developments, on the other hand it is due to a 
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general stagnation of orders in the field of solar equipment. The 
report abstracted discusses the testing results of 3 collectors tested 
in summer 1984. 


27200 (THD-WT—85.JD) Design of a solar collector 
with suppressed convection by means of lamellae of synthetic 
material. Dijkman, J. (Technische Hogeschool Delft (Neth- 
erlands). Afdeling Technische Natuurkunde). Sep 1985. > 
(In Dutch). TH Delft, P.O. Box 98, 2600 MG Delft, Ne 
erlands. 

Aim of this research was the development of a prototype of 
a commercial solar collector with suppressed convection in the air 
compartment in order to diminish heat losses. This has been accom- 
plished by segmentation of the air compartment by means of install- 
ing thin foil of synthetic material parallel to the shorter side of the 
collector. The chosen foil is polyvinylidenefluoride (producer: 
Solvay, trade name: SOLEF) and is winded round glass bars which 
have been attached to the absorber plate. Results prove that a 
higher efficiency has been obtained. Commercialization of the col- 
lector is not foreseen in the direct future. 40 refs. (F.W.) 
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27201 (CONF-8310418—, pp 141-145) Generation of 
chemical energy sources with solar energy. Eicher, H.; Bit- 
terli, J.; Guentherodt, H.J. (Basel Univ., Switzerland. Inst. 
fuer Physik). 1983. (In German). NTIS (US Sales Only), PC 
A16/MF A0O1. File Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

Storage of solar energy is important for its utilization. Rea- 
sonable long-term storage must use chemical compounds. Reduc- 
tion of light metal oxides is one way of storing energy for example 
AkOs + 3C reversible 2Al + 3CO, SiO. + 2C reversible Si + 
2CO. In the back reaction Si + Oz -> SiO: the stored energy is 
recovered. Fuel cycle can be realized. This also allows to use solar 
energy, instead of other sources of energy, for the production of 
materials. 


27202 (CONF-8310418—, pp 161-174) Solar energy 
plants with seasonal storage. Task VII of IEA - state of 
projects. Chuard, P.; Hadorn, J.C. (Sorane S.A., Lausanne, 
Switzerland). 1983. (In French). NTIS (US Sales Only), PC 
A16/MF A01. File Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

Task VII of IEA entitled ‘Central Solar Heating Plants with 
Seasonal Storage’ consists of two phases. Phase I started in Septem- 
ber 1980 and finished in June 1983. A description of the work car- 
ried out during that time by the 10 participating countries is sup- 
plied, the 9 financial reports published in autumn 1983 are present- 
ed. Parallel to IEA’s programme, Switzerland has its own pro- 
gramme on seasonal storage. These different aspects are dealt with, 
projects to be carried out in Phase II which will finish in Decem- 
ber 1984 are introduced. 
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27203 (DOE/SF/11718—T1) Geothermal energy abstract 
sets. Special report No. 14. Stone, C. (comp.). (Geothermal 
Resources Council, Davis, CA (USA)). 1985. Contract 
FG03-83SF11718. 130p. Geothermal Resources Council, 
Box 1350, Davis, CA 95617-1350. File Number TI86008342. 

This bibliography contains annotated citations in the follow- 
ing areas: (1) case histories; (2) drilling; (3) reservoir engineering; 
(4) injection; (5) geothermal well logging; (6) environmental consid- 
erations in geothermal development; (7) geothermal well produc- 
tion; (8) geothermal materials; (9) electric power production; (10) 
direct utilization of geothermal energy; (11) economics of geother- 
mal energy; and (12) legal, regulatory and institutional aspects. 
(ACR) 





15 GEOTHERMAL ENERGY 
1501 Resource Status And Assessment 


1501 Resource Status And Assessment 


27204 (ETSU-N—2/85) Resource size estimates for geo- 
thermal hot dry rock technology in the UK. Newton, K. 
(UKAEA Atomic Energy Research Establishment, Har- 
well. Energy Technology Div.; D ent of Energy, 
London (UK)). Oct 1985. 21p. British Lending Library, 
Boston Spa, Wetherby, West Yorks. 

Estimates of the ‘hot dry rock’ resource are derived by ap- 
plication of a methodology developed to allow resource estimates 
to be made on a common basis for all the Renewable Sources of 
Energy. The approach is used to summarise existing data, identify 
key assumptions, highlight the needs for further information and 
allow estimates to be easily updated as new data become available. 
(author). 


27205 (LA-UR—86-997) Studies of geothermal power and 
process heat applications in St. Lucia and Guatemala. Alt- 
seimer, J.H.; Edeskuty, F.J. (Los Alamos National Lab., 
NM (USA)). 1986. Contract W-7405-ENG-36. 24p. (CONF- 
860505—1). NTIS, PC A02/MF AO1; 1; GPO Dep. File 
Number DE86008749. 

From International congress on renewable energy sources; 
Madrid, Spain (4 May 1986). 

Many countries have the potential to use geothermal energy 
for both power production and process heat applications. Two Los 
Alamos programs have studied the most effective use of geothermal 
energy in St. Lucia and Guatemala. The general objectives are (1) 
to reduce oil imports; (2) develop employment opportunities; and 
(3) make products more competitive. The initial St. Lucia studies 
emphasized power generation but a number of applications for the 
power plant’s residual heat were also found and costs and systems 
have been determined. The costs of geothermal heat compare fa- 
vorably with heat from other sources such as oil. In Guatemala, the 
development of the nation’s first geothermal field is well advanced. 
Process heat applications and their coordination with power gen- 
eration plants are being studied at Los Alamos. Guatemala has at 
least two fields that appear suitable for power and heat production. 
These fields are close to urban centers and to many potential heat 
applications. 


1503 Geothermal Exploration And Exploration 
Technology 


27206 (PNL—5594) Detailed conceptual design of a high 
temperature CO. sensor for geothermal brine. Final report, 
Task II. Phelan, D.M.; Taylor, R.M.; Kugler, G.C. (Leeds 
and Northrup Instruments, North Wales, PA (USA)). Oct 
1985. Contract AC06-76RL01830. 81p. NTIS, PC A0S5/MF 
A01; 1; GPO Dep. File Number DE86008567. 

The Task I pCO2 sensor was evaluated in the laboratory and 
improvements incorporated. Of special note was the redesign of the 
internal reference electrode which offered greater stability, and im- 
proved reliability - a design both smaller and more simple. The 
ISFET sensor was improved by using a new sensing material 
which afforded better speed of response. The H2S getter was rede- 
signed to overcome seal problems encountered in early Task II 
tests. The improved probe was thoroughly tested in the laboratory 
at both moderate and elevated temperatures. This version was also 
tested at the Magma Electric Company geothermal plant in Califor- 
nia. Whereas the laboratory tests were encouraging, the field tests 
were disappointing, in part due to problems not directly attributable 
to probe design limitations. In both tests, however, evidence 
showed that the polymeric seal in the internal ISFET element limit- 
ed probe life unacceptably in the hot aqueous environment. Elec- 
trostatic bonding of silicon to glass for three critical seals is includ- 
ed in the Task II recommended design. All elements of the design 
were tested successfully in the laboratory. 
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27207 (DOE/ET/27217—T1-Vol.2-Pt.1) T-F and S/DOE 
Gladys McCall No. 1 well, Cameron Parish, Louisiana. 
Geopressured-geothermal well report, Volume II. Well wor- 
kover and production testing, February 1982-October 1985. 
Final report. Part 1. (Technadril - Fenix and Scisson, Hous- 
ton, TX (USA)). 1985. Contract AC07-80ET27217. 330p. 
NTIS, PC A15/MF A0Ol1; 1; GPO Dep. File Number 
DE86009 108. 

The T-F and S/DOE Gladys McCall No. 1 well was the 
fourth in a series of wells in the DOE Design Wells Program that 
were drilled into deep, large geopressured-geothermal brine 
aquifers in order to provide basic data with which to determine the 
technological and economic viability of producing energy from 
these unconventional resources. This brine production well was 
spudded on May 27, 1981 and drilling operations were completed 
on November 2, 1981 after using 160 days of rig time. The well 
was drilled to a total depth of 16,510 feet. The target sands lie at a 
depth of 14,412 to 15,860 feet in the Fleming Formation of the 
lower Miocene. This report covers well production testing oper- 
ations and necessary well workover operations during the February 
1982 to October 1985 period. The primary goals of the well testing 
program were: (1) to determine reservoir size, shape, volume, drive 
mechanisms, and other reservoir parameters, (2) to determine and 
demonstrate the technological and economic viability of producing 
energy from a geopressured-geothermal brine aquifer through long- 
term production testing, and (3) to determine problem areas associ- 
ated with such long-term production, and to develop solutions 
therefor. 


27208 ee ee ene T-F and S/ 
DOE Gladys McCall No. 1 well, Cameron P Louisiana. 
Geopressured-geothermal well report, Volume II. Well wor- 
kover and production testing, February 1982-October 1985. 
Final report. Appendices 1-7. (Technadril - Fenix and Scis- 
son, Houston, TX (USA)). 1985. Contract ACO07- 
80ET27217. 376p. NTIS, PC A417. File Number 
DE86009109. 

These appendices contain the following reports: (1) investi- 
gation of coupling failure from the Gladys McCall No. 1 well; (2) 
failure analysis - oil well casing coupling; (3) technical remedial re- 
quirements for 5-inch production tubing string; (4) reservoir limit 
test data for sand zone No. 9; (5) reservoir fluid study - sand zone 
No. 9; (6) engineering interpretation of exploration drawdown tests; 
and (7) reservoir analysis. (ACR) 
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27209 (LA-UR—86-903) Fractured geothermal reservoir 
growth induced by heat extraction. Tester, J.W.; Murphy, 
H.D.; Grigsby, C.O.; Robinson, B.A.; Potter, R.M. 
Alamos National Lab., NM (USA)). 1986. Contract W-7405- 
ENG-36. 19p. (CONF-8604136—2). NTIS, PC A02. File 
Number DE86008731. 

From Society of Petroleum Engineers regional meeting; 
Oakland, CA, USA (2 Apr 1986). 

Field testing of a hydraulically-stimulated, hot dry rock geo- 
thermal system at the Fenton Hill site in northern New Mexico has 
indicated that significant reservoir growth occurred as energy was 
extracted. Tracer, microseismic, and geochemical measurements 
provided the primary quantitative evidence for documenting the in- 
creases in accessible reservoir volume and fractured rock surface 
area that were observed during energy extraction operations which 
caused substantial thermal drawdown in portions of the reservoir. 
These temporal increases suggest that augmentation of reservoir 
heat production capacity in hot dry rock systems may be possible. 
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17 WIND ENERGY 
1703 Regulations 


27210 (NP—6750908) Danish licensing procedure - re- 
quirements to be met by wind power plants of up to 100 kW. 
Vogt, H. (Ministerium fuer Wirtschaft und Verkehr des 
Landes Schleswig-Holstein, Kiel (Germany, F.R.)). [1986]. 

(In German). NTIS (US Sales Only), PC A02/MF 
AO}. File Number DE86750908. 

Denmark is considered one of the leading countries in con- 
nection with wind power plants of up to 100 kW. Its prominence is 
attributed to a considerable degree to the Danish licensing proce- 
dure peculiar to which is the ‘Systemgodkendelse’. The ‘System- 
godkendelses’ primary and at the same time simple function lies in 
securing the subsidies granted by government. Yet, it is meanwhile 
highly credited worldwide; while Danish manufacturers are making 
use of it for marketing purposes it is at the same time international- 
ly requested. The author explains the Danish licensing procedure 
which considerably differs from the one applied in the Federal Re- 
public of Germany. A ‘Systemgodkendelse’ has to comply with two 
main requirements: a) The construction has to resist the stress and 
strain it is subject to; it has to resist wear and tear as well as fatigue 
fractures to a sufficient degree over a period of at least 20 years. b) 
The automatic control and safety systems have to meet a series of 
regulations one of which is the installation of at least two independ- 
ent brake systems. (orig./HSCH). 


1706 Wind Energy Engineering 


27211 (ISD—295) Novel type of stayed tower for wind 
turbines. Ar J.H.; Braun, K.A.; Fischer, H. (Stuttgart 
Univ. (Germany, F. R. y). 1983. 49p. NTIS, PC A03/MF 
AOl. 

Wind turbine tower base optimization by variation of the ge- 
ometry of the stays was investigated. For a tower of 15 m in 
height, the geometry of the stays is optimized in such a way that 
the curve described by the top of the tower gets a good approxima- 
tion of a horizontal circle and is technicaly reasonable. The modifi- 
cation for an inclined base and the countermeasures against a set- 
ting of the base of one of the cables is shown. The consequences of 
the rupture of different cables for the kinematics of the tower are 
discussed. 1 ref. 


27212 (NP—6750901) Wind energy converter for electric 
power generation in the power range up to 5.5 kW. Wurz, D.; 
Kniehl, R.; Kunzmann, K.; Gering, T.; Schoeberl, W. 
(Karlsruhe Univ. (T.H.) (Germany, F.R.). Inst. fuer Tech- 
nische Thermodynamik). [1986]. 8p. (In German). NTIS 
(US Sales Only), A02/MF AOl. File Number 
DE86750901. 

A sail wing wind turbine with four rotor blades for a rated 
power output of 5.5 kW has been developed at the University of 
Karlsruhe. The wind energy converter (WEC) has been designed 
for isolated operation - also in developing countries. Two purposes 
of application are of foremost interest: as a central power supply to 
several waterpumps combined with water storage, as a fuel-saver in 
combination with a diesel-generator. For reliable power measure- 
ments of the rotor aerodynamics a mobile test systems has been de- 
veloped. A lorry with mounted WEC and computer assisted meas- 
uring equipment permits the simulation of all the varying working 
conditions in a short time. (orig./BR). 


(RISO-M—2530) Modelling and dynamic analysis 
of the Risoe wind/diesel system. Lundsager, P.; Aagaard 
Madsen, H. (Risoe National Lab., Roskilde (Denmark)). Sep 
1985. 24p. (CONF-8503220—). NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE86751515. 

From 7. British Wind Energy Association conference; 
Oxford, UK (27 Mar 1985). 

The paper presents the work on system dynamics modelling 
that is carried out as part of the Risoe wind/diesel project. The 
models dealt with in the paper are intended for frequency and 
mode shape analysis and for simulation in the subsecond time scale. 
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For a proper analysis of transients due to step loads, flywheel starts 
etc. it is considered necessary to model a wind turbine power train 
rather accurately. The power train model therefore may include a 
spring-and-damper supported gearbox as well as viscous shaft 
dampers, and induction generators may be represented as a series 
assembly of spring and damper. In a rigorous analysis of such a 
system one has to deal with positive semidefinite mass matrices, 
rigid body modes, and non proportional damping leading to com- 
plex mode shapes. Ways to deal with these features are discussed. 
The diesel generator set used in the project is a standard set that 
has been modified by including a flywheel, a clutch and elastic cou- 
plings. It has therefore been necessary to make a renewed frequen- 
cy analysis in order to ensure that the diesel engine stays within its 
design limits. Results from this analysis is presented. As part of the 
project, flywheel start of the diesel engine is investigated. An over- 
all assessment of events during a flywheel start is obtained by a 
simple momentum modul. The elastic model is used for more de- 
tailed analysis of system dynamics during this event. Results from 
these analyses are presented. 
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REFER ALSO TO CITATION(S) 26895, 26896, 26897, 26898, 26899, 27572, 
27619, 27620, 27660 


27214 (DOE/METC—86/6036-Vol.1, pp 35-44) Per- 
formance optimization of a North Dakota lignite fired utility 
boiler. Libby, S.; Browers, B.A.; Frompovicz, Z.J.; Whitten, 
P.G. Feb 1986. NTIS, PC A16/MF AOl1. File Number 
DE86001076. (CONF-850565—Vol.1). 

From 13. biennial lignite symposium on technology and use 
of low-rank coals; Bismarck, ND, USA (21 May 1985). 

The use of North Dakota lignite in utility boilers typically 
creates operating problems and reduces generating capacity due to 
severe slagging and fouling. An extensive test program directed at 
maintaining unit design capacity while controlling ash deposition 
was recently conducted by Minnkota Power Cooperative at the 
Milton R. Young Station, Unit 2, located near Center, North 
Dakota. Key parameters evaluated included the effects of off-line 
boiler cleaning, combustion performance, and variables such as 
excess air, gas recirculation, gas tempering, and furnace wall sootb- 
lowing for furnace exit gas temperature control. In addition, effi- 
cient use of convection pass sootblowers, combined with low flue 
gas temperature, resulted in minimal fouling in the tightly spaced 
reheater. Babcock and Wilcox’s Boiler Performance Diagnostics - 
SYSTEM 140 was used to monitor surface cleanliness and boiler 
and plant performance throughout the test period. For the condi- 
tions and fuels tested, sustained operation at near full load was 
achievable with full superheat and reheat steam temperatures, and 
with ash deposition controllable at reduced sootblowing rates. 2 
refs., 5 figs. 


27215 (DOE/METC—86/6036-Vol.1, pp 45-57) Instru- 
ment system to monitor fouling in the convection gene . 
pulverized coal fired utility boilers (preliminary resul 

Marr, R.; Wynnyckyj, J.R.; Rhodes, E. (Univ. of Te 
Ontario). Feb 1986. NTIS, "PC A16/MF AOI. File Number 
DE86001076. (CONF-850565—Vol.1). 

From 13. biennial lignite symposium on technology and use 
of low-rank coals; Bismarck, ND, USA (21 May 1985). 

A novel instrument system (patents pending) is now being 
developed by the University of Waterloo Centre for Process Devel- 
opment to monitor fouling in the convection section of a pulverized 
coal fired electrical utility boiler. The system is a companion to a 
previously developed system which monitors the fouling and slag- 
ging of the furnace walls. In the new system, radiation pyrometers 
are used to measure the decrease in temperature of the combustion 
gases as they pass individual superheater, reheater and economizer 
tube banks. The observed radiant heat flux signals are corrected for 
the effects of varying temperature, ash particle loading and/or CO2 
and H2O concentrations. All the required signals are monitored by 
a data acquisition computer so that corrections can be made on-line. 
Also fed to the computer are the complete steam-side and water- 
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side flows, temperatures and pressures, and the coal and air flow- 
rate data. A tube bank cleanliness factor is calculated on-line and 
displayed for the operator's use. The work is being undertaken at 
Saskatchewan Power Corporation's Boundary Dam Generating 
Station where the aforementioned system to monitor fouling and 
slagging of the furnace walls has been installed. 14 refs., 8 figs. 


27216 (DOE/METC—86/6036-Vol.1, pp 65-75) Water 
sootblowing at the Big Stone Plant. Holter, D.L. (Big Stone 
Plant, SD). Feb 1986. NTIS, PC Al6/MF AOl. File 
Number DE86001076. (CONF-850565—Vol.1). 

From 13. biennial lignite symposium on technology and use 
of low-rank coals; Bismarck, ND, USA (21 May 1985). 

Water sootblowing can be effectively used as a part of an 
overall program to control or combat slagging and fouling in lig- 
nite fired boilers. Although water sootblowing can control certain 
problems, it can also create new ones. Considerable attention is re- 
quired to avert the detrimental results, which can occur when using 
water in the fireside of a boiler. This paper touches on both the 
benefits of water sootblowing and some of the problems associated 
with it's use. It also makes specific recommendations for imple- 
menting water sootblowing based on experiences at the Big Stone 
Plant. This paper was originally prepared in response to a request 
from the Electric Power Research Institute for Otter Tail Power 
Company to share it’s experience with water sootblowing. The ex- 
perience was to be shared at an EPRI seminar on water sootblow- 
ing of fireside deposits in coal fired utility boilers. This paper does 
not attempt to deal with all of the experiences gained from the 
years of experimentation at the Hott Lake Plant, but rather deals 
with the experience of utilizing that information at Big Stone. 6 
figs. 


27217 (DOE/METC—86/6036-Vol.1, pp 76-85) Corre- 
lation of coal ics and fouling tendencies of various 
coals from the Gascoyne Mine. Hurley, J.P.; Miller, B.G.; 
Jones, M.L.; Finkelman, R.B.; Yeakel, J.D. (Univ. of North 
Dakota Energy Research Center, Grand Forks; Exxon Pro- 
duction Research Co., Houston, TX). Feb 1986. NTIS, PC 
voll) AO1. File Number DE86001076. (CONF-850565— 
Vol.1). 

From 13. biennial lignite symposium on technology and use 
of low-rank coals; Bismarck, ND, USA (21 May 1985). 

Coals from each of the Red, ite, and Blue pits of the 
Gascoyne mine were sampled on the basis of their similar geologic 
histories but known variations in ash fouling behaviors. The sam- 
ples were characterized by determining the concentrations and 
modes of occurrence of the elements in the coals, and by combust- 
ing the coals under similar conditions in the UNDERC pilot-scale 
combustor. Although the concentrations of the elements in the 
three coals varied, the modes of occurrence of the elements were 
similar. These modes of occurrence partially determined the ele- 
ments’ chemical forms in ash fouling deposits formed during com- 
bustion testing of the coals. The relatively greater mass and hard- 
ness of the Blue pit deposits as compared to the Red pit deposits 
could be explained on the basis of the higher sodium/ash ratio in 
the Blue pit coal as compared to the Red pit coal. The physical 
characteristics of the White pit deposits could not be explained by 
using this one parameter. Instead, the high weight of the White pit 
deposits may have been due to the high silica and ash content of 
the coal. The relatively greater hardness of the White pit deposits 
may have been due to their higher potassium and lower calcium 
content as compared to the Red and Blue pit deposits. Future work 
will center on SEM analysis of all the ash deposits in order to de- 
termine the chemical associations of sodium and potassium in the 
amorphous potions of the deposits. In addition, coals with varying 
ash fouling potentials and elemental concentrations and modes of 
occurrence difference from the Gascoyne coals will be tested. 21 
refs. 


27218 (DOE/METC—86/6036-Vol.1, pp 86-99) Over- 
view of the Antelope Valley Station: operating experiences 
with a lignite fired boiler and ‘dry’ sulfur dioxide scrubber. 
Mistal, F.C.; Stern, F.R. (Basin Electric Power Coopera- 
tive, Beulah, ND). Feb 1986. NTIS, PC A16/MF AO1. File 
Number DE86001076. (CONF- 850565—Vol. 1). 

From 13. biennial lignite symposium on technology and use 
of low-rank coals; Bismarck, ND, USA (21 May 1985). 
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Several unique features distinguish the Antelope Valley Sta- 
tion (AVS). The station consists of two units each having a name- 
plate rating of 438 MW. The fuel used to fire the boiler is low rank 
lignite having a sodium content of 3.2 to 10.8% as NaO in the ash. 
The boiler was designed with a large furnace volume, low gas tem- 
perature entering the convection pass, wide tube spacings, and nu- 
merous soot blowers to counter ash fouling and slagging. The pol- 
lution control system utilizes a ‘dry’ sulfur dioxide scrubber and a 
baghouse for particulate collection. Other unique features of the 
station are the raw water delivery system, and the use of a new 
design concrete, forced-draft cooling tower. The station is operated 
as a zero water discharge facility. Initial plant operating experi- 
ences, problems and successes are discussed. In addition, design fea- 
tures of the station are presented. 4 refs., 6 figs., 3 tabs. 


27219 (DOE/METC—86/6036-Vol.1, pp 100-114) 
Design and early operating experience of 150 MW Mae Moh 
steam generating units. Khamranist, W.; Buntepen, P.; Win- 
ship, R.D. (Electricity Generating Authority of Thailand, 
Nonthaburi; C-E Canada, Ottawa, Ontario). Feb 1986. 
NTIS, PC A16/MF AO0Ol. File Number DE86001076. 
(CONF-850565—Vol.1). 

From 13. biennial lignite symposium on technology and use 
of low-rank coals; Bismarck, ND, USA (21 May 1985). 

The mine mouth Mae Moh power plant is located in north- 
ern Thailand at the country’s only major developed lignite deposit. 
Ultimately, the Mae Moh power plants are expected to exceed 1500 
MW capacity. This paper covers the design and early operating ex- 
perience of the first two 150 MW reheat units, the latter two 150 
MW units are nearing completion. The power station was built on 
schedule in excellent time. The construction was carried out by 
EGAT (Electrical Generating Authority of Thailand) with the as- 
sistance of supervisors of the major equipment suppliers. The lignite 
used in the power plant is quite unique containing normally 25 to 
39% moisture but reaching 50% moisture during the monsoon 
season. The ash percentage in the lignite ranges from 7 to 35%, 
while the sodium content of the ash ranges from 0.3 to 1.3%. The 
sulphur content of the lignite ranges from 1.3 to 4.0%. The high 
heating value of the fuel varies between 4270 and 6430 Btu/pound. 
The paper describes the mining and fuel transportation system, the 
design, commissioning, early operating experience and testing of 
the steam generators. These steam generators were designed and 
supplied by C-E Canada and some of the unique features of the 
design are the very conservative tower type furnace enclosure, 
pressurized pulverizer system utilizing a tubular air heater and the 
use of the submerged scraper conveyor for continuously removing 
the significant ash quantity from the furnace bottom. 5 figs., 5 tabs. 


27220 (EPRI-AP—4507) Study to determine the cost-ef- 
fectiveness of using steam-injected gas turbines with coal gas- 
ification equipment. Final report. Frasca, J.D.; Klumpe, 
H.W.; McCrank, J.M. (Parsons (Ralph M.) Co., Pasadena, 
CA (USA)). Apr 1986. 39p. Padtench Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 17186920252. 

Performance data, cost estimates and bus-bar power costs 
were developed for integrated gasification-gas turbine power plants. 
The British Gas/Lurgi slagging, fixed-bed gasifier was employed to 
produce clean fuel gas from coal. The clean fuel gas was fired in 
steam injected gas turbines. The gas turbines were based upon ex- 
pected performance of GE LM-5000 gas turbines modified to ac- 
commodate mass injection of steam produced through turbine ex- 
haust heat recovery. Gas turbine configurations with (ISTIG) and 
without (STIG) intercooled air compressors were examined and 
compared to a conventional combined cycle approach. Perform- 
ance for the intercooled case was slightly poorer than the combined 
cycle case, while the non-intercooled case was considerably worse. 
Capital costs of both the STIG and ISTIG plants were estimated 
higher than the combined cycle. Costs of electricity from the STIG 
and ISTIG plants were also estimated to be higher than from the 
combined cycle plant, although the ISTIG and combined cycle 
costs were very close. 4 figs., 13 tabs. 
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27221 (EPRI-CS—4160) Life assessment and improve- 
ment of turbo-generator rotors for fossil plants. Viswanathan, 
R. (ed.). (Electric Power Research Inst., Palo Alto, CA 
(USA)). 1985. 784p. (CONF-8409326—). Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1186920153. 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

The present seminar was organized to review current prac- 
tices and procedures for making run-retire decisions for turbo-gen- 
erator rotors and to identify areas upon which future research and 
development efforts should focus. The seminar was held in Raleigh, 
North Carolina on September 12 to 14, 1984. Participation was 
truly international, and most of the equipment manufacturers and 
approximately 100 US and overseas utilities were represented. 
Thirty-seven papers have been entered individually into EDB and 
ERA. (LTN) 


27222 (EPRI-CS—4160, pp I.5-1.49) Metallurgical fac- 
tors affecting the reliability of fossil steam turbine rotors. 
Viswanathan, R.; Jaffee, R.I.; McCloskey, T. (Electric 
Power Research Institute, Palo Alto, CA). 1985. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T1I86920153. (CONF-8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

The reliability of steam turbine rotors is of concern both 
from the point of view of avoiding premature failures prior to the 
end of the design life and from the point of view of extending the 
plant life beyond the end of the design life. With respect to rotors 
which are already in service, improved methods for assessing the 
remaining life of the rotors are needed. Although some progress 
has been made toward repairing of damaged rotors, many utilities 
still consider it risky and would rather replace these rotors rather 
than repair them. With respect to new rotors, methods for improv- 
ing their reliability under cyclic operational conditions and other 
higher temperature conditions may be needed. All these concerns 
can be addressed adequately only with improvements in our under- 
standing of the metallurgical behavior of the rotors. This paper is 
intended to review the various metallurgical factors that affect the 
reliability of rotors. 24 refs., 10 figs., 3 tabs. 


27223 (EPRI-CS—4160, pp 1.1-1.11) Overview of life as- 
sessment technology for turbogenerator rotors. Wells, C.H.; 
Harris, D.O.; Johnson, D.P. (Failure Analysis Associates, 
Palo Alto, CA). 1985. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number TI86920153. (CONF- 
8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

Progress in lifetime prediction of turbogenerator rotors over 
the last decade now allows the utility operator to conduct calcula- 
tions of remaining lifetime based on results of ultrasonic examina- 
tion from the rotor bore. Although the uncertainty inherent in these 
examinations remains an unresolved issue, analytical procedures are 
capable of providing a conservative, lower-bound estimate for 
rotors operating below the creep range. Within the creep range it is 
necessary to perform auxiliary calculations of creep crack growth 
rate and to estimate the extent of creep rupture damage, especially 
in the ligaments between closely-spaced indications. In this range 
the lack of standard, codified procedures and the paucity of materi- 
al property data place this analysis beyond the capabilities of most 
utilities. In the ten-year period since the IP rotor burst in Gallatin, 
Tennessee, most of the potentially dangerous rotors have been eval- 
uated and removed from service. Consequently the replacement of 
a rotor is now largely an economic issue. Current deterministic, 
lower-bound computer codes do not provide the operator a realistic 
measure of risk or the basis for cost minimization at an acceptable 
level of risk. A second generation lifetime assessment code is de- 
scribed which addresses these shortcomings. Additionally, sugges- 
tions are made for industry action that can significantly reduce the 
level of uncertainty in these predictions. 6 refs., 2 figs. 
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27224 (EPRI-CS—4160, pp 1.13-1. ce Framework > 
management decisions about technical problems. Owen, D. 
(Strategic Decisions Group, Inc., Menlo Park, CA). 1985. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920153. (CONF-8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

In summary, decision analysis can potentially integrate engi- 
neering analysis with other aspects of technical problems. Because 
it is focused on decisions, decision analysis provides the decision 
implications of technical information acquired by engineering stud- 
ies. As a framework for integrating technical and economic aspects 
of the problem, decision analysis provides an understandable, flexi- 
ble, and defensible means of analysis. 7 refs., 9 figs. 


27225 (EPRI-CS—4160, pp 2.1-2.36) Generator rotor 
evaluation. Alley, T. (Duke Power Co., Charlotte, NC). 
1985. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T186920153. (CONF-8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

It was determined that the methods presented in this paper 
can be used successfully to analyze the remaining life of a generator 
rotor. The advantages of performing an analysis as described are 
that the required resources are available, and the results obtained 
are valid for life assessments. The major disadvantage is performing 
an analysis using the described methods is that it is very time-con- 
suming and requires interfacing with four major computer codes. 


27226 (EPRI-CS—4160, pp 2.37-2.48) Summary of 
TVA’s recent experience with boresonic inspection and rotor 
repair. Dammann, C.N. (Tennessee Valley Authority, Chat- 
tanooga). 1985. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1186920153. (CONF- 
8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

TVA has 68 generator rotors in service and maintains 
unrestricted and two emergency spares. Table 3 is a summary of 
the inspection of these rotors. From the table, 31 rotors have been 
inspected; and in 7 of them, potential problems have been found. 
Three rotors have been placed on a 1- to 4-year inspection sched- 
ule, and two rotors have been remachined on the bore based on 
bore and peripheral sonic test data. TVA is actively investigating 
the capability to evaluate turbogenerator components inhouse. The 
performance of this operation by TVA would provide a greater un- 
derstanding of the service-life factors by the personnel ultimately 
responsible for the decision making process. The interest in this ca- 
pability has been precipitated by the improvements in the area of 
computer evaluation programs and better ultrasonic bore inspection 
equipment. An added benefit would be an increase in the flexibility 
allowed to plan, schedule, and perform maintenance outages. 
TVA’s life extension program for older plants also requires this in- 
formation. TVA plans to use these improvements to reexamine 
components that have been marginally accepted or rejected to de- 
termine if some life extension may be possible. 


27227 (EPRI-CS—4160, pp 2.49-2.61) Miniature speci- 
mens to assess rotor properties for life prediction studies. 
Richardson, R.R.; Lee, W.T.; Kramer, D. (Southern Cali- 
fornia Edison Co.; Rockwell International, Canoga Park, 
CA). 1985. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T186920153. (CONF-8409326—). 
From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 
Miniature specimens provide a way of obtaining mechanical 
properties of rotors at specific locations in a nondestrucive manner. 
This knowledge can eliminate excess conservatism in decisions re- 
lating to operation, maintenance, and repair with a reduction in 
cost. An estimate of the remaining life of a rotor (or a critical 
region of a rotor) can be made best by measuring its mechanical 
properties after every 4 or 5 years of service and extrapolating the 
results. Computer storage of the data and test schedule for each 
rotor would be an effective way to maintain continuity of such a 


long-term program. 





20 ELECTRIC POWER ENGINEERING 
2001 Power Plants And Power 


27228 (EPRI-CS—4160, pp 2.63-2.81) CP and L method- 
ology for rotor life assessment. Mauney, D.A. (Carolina 
Power and Light Co., New Hill, NC). 1985. Research Re- 
rts Center, Box 50490, Palo Alto, CA 94303. File 

Nesiber TI86920153. (CONF-8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

Although the deterministic method provides a single value 
of expected life which makes decision making easy, it is deceptive 
in that no level of risk is provided for the decision maker. The ana- 
lyst, in an effort to be conservative, unknowingly makes the deci- 
sion on risk level by the magnitude of the worst-case inputs he 
chooses. The typical levels of worst-case inputs chosen create an 
unnecessarily costly conservative estimated life estimate. In the 
probabilistic approach, the likelihood of the input values is quanti- 
fied which results in a quantification of risk for the decision maker. 
Because the likelihood of the input values is quantified, their deter- 
mination requires an in-depth search for realistic information. A 
typical rebuttal to this approach is that not enough data are avail- 
able to support the determination of the likelihood of each input 
variable. This is a view from the typical statistical background of 
many of our educational backgrounds. The statistical approach de- 
mands a large amount of data to determine the input likelihoods but 
excludes the inputting of engineering judgment or experience. An- 
other view of the probabilistic inputs is defined by Dr. J.N. Siddall, 
"Probability is a subjective measure or codification of an engineer's 
judgment of a degree of likelihood of an event occurring... It does 
not rule out the augmentation of intuitive judgment by direct use of 
hard data in the form of observed values.” Because inputs are real- 
istic and include all of the available information and experience, 
management is assured of a realistic quantification risk and not just 
overly conservative life estimates. 8 refs., 6 figs. 


27229 (EPRI-CS—4160, pp 2.83-2.104) Turbine rotor in- 
spection program at American Electric Power. Haas, P.E.; 
Manukian, V.A. (American Electric Power Service Corp., 


Columbus, OH). 1985. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number T186920153. (CONF- 
8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA ally Sep 1984). 

Twenty-six rotors have been’ boresoni examined with 
TREES equipment to date. Eighteen of the twenty-six rotors exam- 
ined, had only a small number of scattered indications. SAFER 
does not cluster widely scattered indications to form flaws for frac- 
ture analysis calculations since such link-up is not considered to 
occur in operation. Thus, the eighteen rotors were judged not to 
have flaws of concern and were released for operation without a 
SAFER evaluation. Eight of the twenty-six rotors examined were 
judged to have a significant number of flaws and were evaluated 
with the SAFER program. Five of the eight rotors analyzed with 
SAFER had only 500 life cycles or less remaining and this was 
considered as a minimum, and we recommended bore machining to 
remove near bore flaws. The remaining three rotors analyzed with 
SAFER had sufficient remaining life cycles to greatly surpass the 
planned run period to the next inspection and, therefore, were re- 
leased for service without any bore machining. Rotors that were 
bottle-bored or overbored were bore mag particle and boresonic 
examined following bore machining. The reasons for re-examining 
the machined rotors were: (1) to examine the metal that was 
beyond the initial 4 inches of the bore and was not examined before 
the bore machining and (2) to evaluate the flaws that were not re- 
moved by machining and may have become more critical by being 
closer to bore surface after the machining. All five rotors that were 
bore machined had satisfactory follow-up examinations and remain- 
ing life predictions and were released for operation. 6 refs., 4 figs. 


27230 ees pp 2.105-2.115) Dynacon data 
recording and processing system for turbine components. 
Pond, R.B. i. (Baltimore Gas and Electric, MD). 1985. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920153. (CONF-8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

The Ultrasonic Data Recording and Processing System 
(UDRPS) has demonstrated on clad reactor vessel plate material 
the potential for high speed scanning with a high probability of sig- 
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nificant flaw detection with a minimum number of false calls, and 
with high resolution for excellent flaw characterization. 4 figs. 


27231 (EPRI-CS—4160, pp 3.1-3.22) Life extension 
technique for large steam turbine rotors. Kramer, L.D.; 
Clark, R.E.; Nottingham, L.D.; Rust, T.M.; Swaminathan, 
V.P. (Westinghouse Electric Corp., Orlando, FL). 1985. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920153. (CONF-8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

With the stagnation of utility new plant construction over 
the past decade, older fossil steam turbine rotors are being evaluat- 
ed for service beyond the original design life. The evaluation proc- 
ess has three distinct activities. First, the detection method must be 
sufficiently accurate to detect and size natural flaws. Next, this de- 
tection data must be useable in a life evaluation calculation. And 
finally, all applicable alternatives resulting from the life evaluation 
must be considered relative to the Utilities’ overall life extension 
goals. To be responsive to the life extension technology, Westing- 
house has developed the "PHOCUS” ultrasonic instrument using 
phased array dynamically focussed transducers and microcomputer 
technology. The resulting flaw detection accuracy, resolution and 
repeatability combined with onboard computer control, diagnostics, 
and data reduction have resulted in a significant improvement in ul- 
trasonic methods. When combined with time dependent fracture 
mechanic creep methodology, significant benefits in life evaluation 
are available. And finally, run/retire alternatives that include the 
use of advanced steelmaking and rotor repair welding for increased 
life, efficiency, operational flexibility, reliability, and availability are 
discussed. 11 refs., 8 figs., 3 tabs. 


27232 (EPRI-CS—4160, pp 3.23-3.43) Life assessment of 
General Electric large steam turbine rotors. Schwant, R.C.; 
Timo, D.P. (General Electric, Schenectady, NY). 1985. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920153. (CONF-8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

A thorough inspection is necessary but not sufficient for de- 
termining the current condition and suitability of a rotor for contin- 
ued service. A realistic evaluation of a rotor requires not only 
NDE results but an understanding of the probable effects of as- 
sumed defects on the rotor material properties. This, in turn, re- 
quires a knowledge of the troubles that similar classes of rotors 
have experienced and the knowledge gained from numerous inspec- 
tions and laboratory investigations. The “remaining life” of a rotor 
is not a uniquely determinable quantity. How long a rotor will 
“last” depends on the inspection frequency, the amount of refur- 
bishment contemplated and a definition of the acceptable level of 
trouble. Even if remaining life is defined simply as the time to initi- 
ate a rupture or fatigue crack, it can not be determined accurately 
because of the many uncertainties discussed earlier. Furthermore, it 
does not necessarily follow that rotor “life” is over when a crack is 
initiated. In many cases the crack might be removed or repaired, 
and the life of the rotor extended. Proper evaluation of rotor “life” 
requires that each rotor be considered individually, both in terms of 
its condition and in terms of the level of reliability desired. 7 refs., 
13 figs. 


27233 (EPRI-CS—4160, pp 3.45-3.75) Rotor life evalua- 
tion; US and European practice. Ewald, J.; Muehle, E.; 
Keienburg, K.; Termuehlen, H. (Kraftwerk Union AG, 
Muelheim/Ruhr, Germany; Utility Power Corp., Braden- 
ton, FL). 1985. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1186920153. (CONF- 
8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

Rotor life evaluation studies should only be performed with 
a sufficient knowledge about operating conditions, rotor design, 
rotor stressing and material properties. Formalistic approaches with 
roughly assumed operating data, general computer models and 
standard metallurgical data will not provide sufficiently correct re- 
maining life evaluation results. The fact that out of 160 inspected 
rotors none had to be replaced immediately, should indicate that 
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our studies were carefully performed and recommendations were 
provided how to extend old rotor’s life is so desired. This result, 
since it is mainly from rotors supplied by us, should also indicate 
that care was taken in providing not only excellent forgings in the 
first place, but also to develop high quality forgings with well doc- 
umented material properties for long-term operation. When possible 
rotor retirement is discussed, not only the remaining rotor life 
should be taken into consideration. For example, a re-evaluated 
rotor might be capable of providing safe long-term operation for, 
perhaps 50,000 to 100,000 remaining service hours at defined and 
maybe greatly limited operating conditions. However, replacing 
such a rotor quite often brings about many more advantages, than 
just an extension of a unit's life. New rotors can be designed with 
modern steam path components to improve efficiency, and can also 
be built to withstand higher thermal stressing for faster cycling and 
two-shift operation without any additional requirements for rotor 
in-service inspection. Therefore, a replacement could be advanta- 
geous, even though somewhat limited but safe operation with the 
old rotor would still be possible. 33 refs., 14 figs., 1 tab. 


27234 (EPRI-CS—4160, pp 3.77-3.100) Metallurgical as- 
pects of remanent life assessment of high temperature rotor 
forgings. Batte, A.D.; Gooch, D.J. 1985. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1186920153. (CONF-8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 1984). 

Remanent life assessment procedures are being developed in 
the UK for evaluation of high temperature rotor forgings, particu- 
larly those from 100 to 500 MW units which have already operated 
for significant proportions of their original design lives. The inte- 
gration of metallurgical considerations into assessment procedures is 
examined; the information already available is surveyed and areas 
requiring further work are highlighted. Extensive long-term data 
are now available from laboratory-based test programs, facilitating 
refinement of the original design calculations, and providing infor- 
mation defining the conditions under which structural degradation 
occurs and creep damage develops. Additional information is re- 
quired to define crack growth rates under relevant conditions and 
to establish the influence of complex loading. Techniques are be- 
coming available for post-exposure mechanical testing, although 
surface examination may be the only possible technique for exami- 
nation of the regions of greatest interest. Dimensional measure- 
ments provide important information substantiating creep deforma- 
tion calculations, and are becoming an integral part of life assess- 
ment procedures. Destructive evaluation of selected retired rotors 
is the most appropriate method of substantiating the many judg- 
ments which have to be made in the course of remanent life assess- 
ments, particularly those relating to damage development under 
complex stress conditions. The collation of information from all 
these sources will eliminate uncertainties and enable significant im- 
provements in future assessments. 31 refs., 8 figs. 


27235 (EPRI-CS—4160, pp 3.101-3.114) Creep-fatigue 
life prediction of turbine rotors. Kadoya, Y.; Endo, T.; Goto, 
T.; Sakon, T.; Kawamoto, K. (Mitsubishi Heavy Industries, 
Ltd., Takasago, Japan). 1985. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number TI86920153. 
(CONF-8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

For the life prediction of the components, the long-term de- 
terioration and the creep-fatigue behavior of their materials are crit- 
ical points. We are conducting a comprehensive study using speci- 
mens taken from discarded components and specimens sampled 
from running components. Figure 1 shows how test specimens are 
taken from a HP-IP rotor in service. This paper discusses our ac- 
tivities in creep-fatigue studies for forecasting life assessment of tur- 
bine rotors at elevated temperature. We consider that life prediction 
of high temperature rotors should be conducted separately at the 
periphery region and at the internal bore region. Therefore, the ac- 
tivities are given and discussed at each region of rotor. This review 
includes: (1) life assessment for high temperature turbine rotors and 
(2) studies on creep-fatigue behavior. As one of the results, it was 
found that the life fraction rule and the strain range partitioning 
method might give the unconservative life prediction for rotors 
with low creep rupture ductility. The older rotors have the tenden- 
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cy to show low rupture ductility. Therefore, in order to enhance 
the reliability of life prediction, more data from the dirty bore zone 
of older rotors yielded by creep-fatigue tests with enough hold-time 
are demanded. And the life evaluation method with respect to 
creep rupture ductility should be developed further. 5 refs., 14 figs., 
1 tab. 


27236 (EPRI-CS—4160, pp 3.115-3.137) Determination 
and appraisal of useful life expectancy of HP and IP rotor 
shafts: consequences for design, manufacture, operation and 
inspection. Tremmel, D.; Mayer, K.H. (M.A.N., Neuerm- 
berg, Germany). 1985. Research Reports Center, Box 5049u, 
Palo Alto, CA 94303. File Number T186920153. (CONF- 
8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

Present-day knowledge provides a good basis for dependable 
assessment of the useful life of the HP and IP rotor shafts of steam 
turbines of fossil-fired power stations. Important milestones on the 
way to this goal were: FEM stress analysis; research into creep, 
low-cycle fatigue, crack propagation and brittle fracture behavior 
in long-time tests; as well as extensive inspection and testing of HP 
and IP rotor shafts during overhauls after a sustained period of tur- 
bine operation. Basing on this knowledge the designer can readily 
determine the countermeasures which must be exercised to maintain 
and extend the useful life of HP and IP rotor shafts. These include: 
No center bore; shaft geometry with low stress concentration fac- 
tors; small acceptable ultrasonic indications; optimized heat treat- 
ment matched to the demands for creep, low-cycle fatigue and brit- 
tle fracture safety; good monitoring of turbine operation by turbine 
stress monitor; and preheating of HP and IP rotor shafts for cold 
starts. A modern steam turbine is designed and monitored such that 
for the design period of approximately 200,000 operating hours (30 
to 40 years) with a maximum of 5000 starts, it is unnecessary to 
keep the HP and IP rotor shafts under surveillance regarding their 
residual life span. With older turbines, where these conditions do 
not exist, the situation is different. For such turbines - depending 
upon their age, design and method of operation - M.A.N. recom- 
mends the performance of non-destructive tests and, where neces- 
sary, an analysis of the residual life span. 7 refs., 20 figs. 


27237 (EPRI-CS—4160, pp 4.1-4.7) NDE evaluation of 


rotors. Turner, P.A. (Commer Machine Works, Inc., Elk 
Grove Village, IL). 1985. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T186920153. 
(CONF-8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

At one time it was easy to liken the inspection of turbine/ 
generator rotors to going to one’s doctor for a periodic check-up. 
There are similarities, but a distinct difference in the two processes. 
Medically, we are now aware that we can survive when a part of 
our anatomy does not function or if it has been totally removed. 
However, this is not true with a steam generating system, which is 
designed sequentially with each succeeding part totally dependent 
upon those preceding. This interdependence places considerably 
more emphasis upon the inspection of all the steam generating 
plants components and the engineering evaluation of the inspection 
data within the overall life assessment framework. In other words, 
no portion of the system should be ignored. Experience indicates 
that a rotor forging can fail, thus causing considerable disruption to 
the system and to its immediate vicinity. The evaluation and assess- 
ment of this probability of failure is crucial. Much effort has been 
put forth over the years to develop and refine the process of exam- 
ining rotor forgings for flaws, establishing to what extent they are 
critical and then extrapolating the findings in terms of the future 
reliability of the unit. Commercial Machine Works performed its 
first BorSonic inspection in 1973, after devoting a year to develop- 
ing and producing the system with the help of Southwest Research. 
Since that time Commercial Machine Works has conducted several 
hundred examinations and has continued to develop and refine both 
the BorSonic system and its process. It is the intent of this paper to 
enumerate the various NDE techniques used to gather relevant 
data and to mention those machining procedures that are sometimes 
required to obtain actual material properties information. Also, 
mention is made regarding functional remedial procedures. 
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27238 (EPRI-"S—4160, pp 4.9-4.29) Inspection proce- 
dures for rotors. vorter, J.P.; Reinhart, E.R.; Allen, C.C. 
(Reinhart and Associates, Inc., Austin, TX). 1985. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number TI86920153. (CONF-8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

The turbine and generator rotor is one of the most critical 
operating components in a utility power generating plant. There- 
fore, periodic inspections of the rotor, to determine its remaining 
lifetime, should be conducted by highly trained, qualified and expe- 
rienced inspection teams using NDE equipment that is optimized 
for rotor examination. Each step of the inspection process must be 
controlled by a written procedure that has been qualified under lab- 
oratory and field conditions. The documented qualification and use 
of written procedures is a key element in insuring that the inspec- 
tion process will produce reliable repeatable results and detect all 
flaws that have the potential to limit the operational life of the 
rotor. 6 refs., 12 figs., 1 tab. 


27239 (EPRI-CS—4160, pp 4.31-4.47) On-line monitor- 
ing of turbine rotors with specific reference to shaft cracking. 
Armor, A.F.; Scheibel, J.R. (Electric Power Research Insti- 
tute, Palo Alto, CA). 1985. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number TI86920153. 
(CONF-8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

Early warning of impending failure is of growing impor- 
tance as utilities seek to extend the life of fossil plants to 60 or more 
years of active duty. Rotating components, and particularly turbine- 
generators, are subject to the wear mechanisms of creep, fatigue, 
erosion and corrosion. Incidents of turbine shaft cracking continue 
to occur due to one or more of these mechanisms. This paper dis- 
cusses EPRI progress on three on-line techniques to detect the for- 
mation of cracks in shafts: vibration signature analysis, acoustic 
emission monitoring and eddy current monitoring. These diagnostic 
systems are typically stand-alone devices with their own minicom- 
puter or microprocessor. As such devices become more common, 
the following considerations become important: The integration of 
the required computing and display devices into a unified “total 
system”; the form of the output for (1) operators, (2) shift supervi- 
sors, (3) utility design, operation or maintenance engineers; and the 
translation of these currently “passive” systems into “active” de- 
vices. (Active devices imply decision-making for plant control or 
plant shutdown). While the problem of cracking and subsequent 
catastrophic failure of turbine-generator rotating components is a 
pervasive and continuing concern, the detection and prediction of 
such failures on-line is still not developed as a fully-qualified diag- 
nostic tool. However, considerable progress is evident in the areas 
of vibration signature analysis, acoustic emissions and eddy current 
distortions. These three methods show good potential and it is 
likely that all three will be required in any operating monitoring 
system. Such redundancy of sensors will circumvent the possibility 
of a false alarm and in turn will overcome the reluctance of a utili- 
ty to bring down a major power turbine on the evidence of only 
one sensor. 13 refs., 10 figs., 1 tab. 


27240 (EPRI-CS—4160, pp 4.49-4.68) Improvements 
needed in rotor NDE. Ammirato, F.V. (EPRI NDE Center, 
Charlotte, NC). 1985. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number TI86920153. (CONF- 
8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

The risk of a catastrophic rotor burst is considerably lower 
today than in the past due in large part to widespread inservice in- 
spection programs now in place. In the interest of safely extending 
the service life of rotors and improving availability, utilities need 
more efficient and accurate rotor inspection systems that can reli- 
ably tell them the condition of the unit. Equipment used today is 
vastly improved over that of even ten years ago. However, signifi- 
cant state-of-the-art advances are still needed before accurate flaw 
sizing and characterization can be possible. 5 refs., 8 figs. 
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27241 (EPRI-CS—4160, pp 4.69-4.79) Advancements in 
turbine NDE and diagnostics: an EPRI perspective. Scheibel, 
J.R.; Armor, A.F. (Electric Power Research Institute, Palo 
Alto, CA). 1985. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1186920153. (CONF- 
8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

With the current trend toward extending the life of fossil 
plants from 40 years to 60 years or more, NDE and on-line diag- 
nostic monitoring will play a larger role in insuring the integrity of 
plant components. The use of improved NDE techniques offers an 
opportunity to reduce downtime by anticipating component failure 
and by optimizing maintenance procedures. This particularly ap- 
plies to on-line identification of incipient failures by the use of suita- 
ble diagnostic monitoring techniques. Much attention is expected to 
be focused on the turbine-generator, in view of the potential seri- 
ousness of a major failure of the rotating shaft system. 16 refs., 5 
figs. 


27242 (EPRI-CS—4160, pp 5.1-5.26) Probabilistic ap- 
proaches to life assessment. Short, J.S. Jr. (Carolina Power 
and Light Co., New Hill, NC). 1985. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
TI86920153. (CONF-8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

Life assessment is not a sure thing. The inherent uncertainty 
in useful life of mechanical equipment such as fossil plant turbo- 
generator rotors makes a probabilistic approach to life assessment 
mandatory. This paper introduces the concept of probabilistic life 
assessment and illustrates two approaches currently in use. The im- 
portance of identifying the damage mechanism(s) which lead to 
component failure is discussed, and the advantages of probabilistic 
over deterministic life assessment are pointed out. The two main 
approaches to probabilistic life assessment currently in use are dis- 
cussed and illustrated using a simple damage process model. 27 
refs., 8 figs. 


27243 (EPRI-CS—4160, pp 5.27-5.55) Assessment and 
FER 


improvements to the SA code. Warnock, A.S.; Roberts, 
R.; Delph, T.J.; Ammirato, F.V. (Lehigh Univ., Bethlehem, 
PA; EPRI NDE Center, Charlotte, NC). 1985. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T186920153. (CONF-8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

The objective of this study was to make a comparison of the 
EPRI Stress and Fracture Evaluation of Rotors (SAFER) comput- 
er program against known heat transfer solutions, and simple frac- 
ture mechanics models and to make the necessary improvements 
and/or modifications to the computer code based on these results. 
The standard which was used in the thermal and mechanical stress 
comparisons was the Swanson ANSYS finite element program. In 
addition, the thermal boundary conditions were thoroughly re- 
viewed, and an assessment of their applicability to steam turbine 
rotors was made. The results of the study showed that the SAFER 
program structure is well thought out and is “user friendly”. Also, 
the thermal boundary conditions for the General Electric and Wes- 
tinghouse integral rotors are in general correct, and the transient 
temperature calculations and mechanical stress computations are 
correct. The creep calculation procedure is based on a simple liga- 
ment model for plastic rupture and fatigue calculations. The tech- 
nique is implemented correctly in the SAFER program, but the 
program ignores that creep damage is cumulative, time-dependent 
and a function of the stress level. The fracture mechanics subrou- 
tines contained several errors which have been corrected. These 
errors involved the interaction of the flaw with the rotor bore free 
surface, the plastic zone correction factor and the calculation of the 
cycles to failure. 16 refs., 11 figs. 


27244 (EPRI-CS—4160, pp 5.57-5.77) Stress analysis 
methods. Nair, P.K.; Cruse, T.A.; Pennick, H.G. (Southwest 
Research Institute, San Antonio, TX). 1985. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T186920153. (CONF-8409326—). 





3659 / ERA-11/12 


From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

Finite element analysis method has been used successfully to 
model complex two-dimensional and three-dimensional components 
of a LP rotor system. Stress concentrations at critical locations 
have been developed for both elastic and elastic-plastic material 
conditions. Modelling the complex rotor regions requires a clear 
understanding of the operations of the rotor. Loading on each rotor 
can vary significantly in the relative amounts of impulse, the reac- 
tion per stage, the pressure drops and its temperature changes. The 
boundary conditions for the three-dimensional local models of the 
steeple region were developed from global axisymmetric analysis of 
the rotor. This procedure of developing boundary conditions re- 
quires careful attention to the details of the structural geometry and 
the global loading histories. The stress analysis presented here was 
developed as part of the EPRI RP 502 and RP 1398-5 projects. 5 
refs., 9 figs., 4 tabs. 


27245 (EPRI-CS—4160, pp 5.79-5.105) Improvements to 
SAFER and its application to an HP rotor. Kuwabara, K.; 
Nitta, A.; Takahashi, Y.; Kanada, O. (Central Research In- 
stitute of Electric Power Industry, Tokyo, Japan). 1985. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T1I86920153. (CONF-8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

In this report, features of the extended SAFER program are 
presented with examples on a HP rotor. First, the effect of creep 
was introduced into the stress analysis part to improve the accuracy 
in stress/deformation analysis. Next, a description is given of the 
creep and fatigue damage evaluations. A sample case showed a 
large margin for local failure or crack initiation under the pre- 
scribed condition. However, sufficient material data are not avail- 
able. Accumulation of the data is highly desirable. The following 
items are considered to be meaningful for the further refinement of 
the system: (1) Evaluation and introduction of the creep effect on 
subcritical crack growth; (2) introduction of time-independent plas- 
ticity into the stress analysis; (3) application of nonlinear fracture 
mechanics to crack growth and fracture analyses; and (4) mesh ar- 
rangement for the stress concentration part such as the blade-at- 
tachment points. 12 refs., 19 figs., 2 tabs. 


27246 (EPRI-CS—4160, pp 6.1-6.21) Effects of composi- 
tion on the ductility of 1Cr-1.25Mo-0.25V steel at elevated 
temperature. Pope, D.P.; Chen, S. (Univ. of Pennsylvania, 
Philadelphia; Northwestern Univ., Evanston, IL). 1985. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T186920153. (CONF-8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

The results of this work can be summarized as follows: (1) 
Sulfur on the grain boundaries appears to be the most important 
element in controlling the ductility of this Cr-Mo-V steel at 500°C. 
(2) The sulfur on the grain boundaries is in the form of sulfide par- 
ticles and elemental sulfur in grain boundary cavities. Sulfide parti- 
cles are especially important in controlling the high temperature 
ductility of this Cr-Mo-V steel by acting as pre-existing grain 
boundary cavity nucleation sites. (3) The size of sulfide particles on 
grain boundaries also affects the ductility. (4) Austenitizing temper- 
ature shows a great influence on the ductility of the steel. There is 
a critical austenitization temperature, which depends on the compo- 
sition of the steels, above which the ductility at 500°C is very low. 
(5) Changes in cooling rate after austenitization treatment can affect 
the ductility by controlling the distribution of sulfide particles on 
grain boundaries. (6) The addition of manganese to the steel has a 
very strong effect on reducing the deleterious effect of sulfur by 
forming stable sulfides which do not dissolve during austenitization. 
(7) Additions of Si and/or P also reduce the deleterious effect of 
sulfur, but the roles of Si and P are not very clear. (8) The ductility 
improvement due to P disappears if the material is austenitized 
above a critical temperature. 17 refs., 8 figs., 1 tab. 
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27247 (EPRI-CS—4160, pp 6.23-6.55) In-service degra- 
dation of toughness of steam turbine rotors. Viswanathan, R.; 
Bruemmer, S.M. (Electric Power Research Institute, Palo 
Alto, CA; Battelle Pacific Northwest Llabs., Richland, 
WA). 1985. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1186920153. (CONF- 
8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

Prolonged service exposure of steam turbine rotors in the 
range of 650° to 1000°F leads to deterioration of their toughness, 
through embrittlement of the grain boundaries by the segregation 
of impurity elements present in the steel. The implications of this 
embrittlement phenomenon, commonly known as temper embrittle- 
ment, are numerous. First, it places an upper limit on the operating 
temperature of the low pressure rotors to reduce the risk of in-serv- 
ice embrittlement, thereby decreasing the turbine efficiency. 
Second, it results in a decrease of the rotor life under base load and 
cyclic operation due to increased risk of brittle fracture. There is a 
need to estimate the toughness degradation that has occurred in 
order to assess the reliability, remaining life and further operational 
parameters for the rotors. Since it is not possible to take large 
specimens from operating rotors to evaluate the rotor toughness, 
nondestructive or relatively nondestructive techniques involving re- 
moval of small samples are needed. To serve this need, several 
techniques such as composition-based correlations, grain boundary 
analysis by Auger electron spectroscopy, analytical electron mi- 
croscopy, secondary ion mass spectroscopy, chemical and electro- 
chemical etching, eddy current measurements and mechanical test- 
ing of miniature samples have been explored by the electric power 
industry. This paper presents an overview of the principal results 
emerging from the various ongoing projects in this area. 36 refs., 14 
figs. 


27248 (EPRI-CS—4160, pp 6.83-6.91) Methodology for 
jine-genera 


predicting torsional fatigue life of turb' tor shafts. 
Williams, R.A.; Wilkening, W.W.; Anderson, A.F.; Sharma, 
D.K. (General Electric Co., Schenectady, NY; Electric 
Power Research Institute, Palo Alto, CA). 1985. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T1I86920153. (CONF-8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

Engineering studies in the early 1970’s revealed that a wide 
variety of electrical disturbances can produce transient oscillations 
in turbine-generator shafts. In many cases, the stresses produced by 
these oscillations were large enough to induce damage which is cu- 
mulative and can lead to failure. In 1979, the General Electric 
Company and the Electric Power Research Institute undertook a 
two-phase research program on steels commonly used for turbine- 
generator shafts. The overall objective was to predict the fatigue 
life of large turbine-generator shafts. The initial phase was the de- 
velopment of a methodology which predicted the cycles to crack 
initiation in shafts subjected to variable amplitude torques. A com- 
plete description of the resultant methodology is given by Williams, 
et al. The result of this phase of the program was a computer code 
which predicts cycles to the initiation of a small engineering crack 
taking into account the effect of geometry, size, and complex load- 
ing. The total life of a component consists of a period of crack initi- 
ation plus a period of stable crack propagation prior to failure. 
Thus, a second phase of the program was the development of a 
methodology to predict crack growth in a shaft following the initi- 
ation of an engineering size crack. The objectives of this phase of 
the program were fourfold: to define the size of the crack predicted 
by the earlier crack initiation methodology, to obtain crack growth 
data under the different modes of loading in shafts, to employ elas- 
tic-plastic fracture mechanics analysis to characterize the crack as it 
grows, and to establish a critical crack size to which a crack could 
propagate in a stable manner prior to rapid propagation to failure 
under bending stresses. 3 refs., 1 fig. 
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27249 (EPRI-CS—4160, pp 6.93-6.129) Recent advances 
in predicting creep crack growth in steam-turbine rotor mate- 
rials, Saxena, A. (Westinghouse R and D Center, Pitts- 
burgh, PA). 1985. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number TI86920153. (CONF- 
8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

The concepts of time-dependent fracture mechanics 
are reviewed in this paper with emphasis on applications for high 
pressure steam-turbine rotors. Specifically, the recently proposed 
C/sub t/ parameter for characterizing creep crack growth rate 
under a wide range of creep conditions from small scale creep 
(SSC) to extensive creep or steady-state (SS) conditions is de- 
scribed. Creep crack growth behavior of turbine rotor material is 
characterized over a wide range of growth rates to validate the C/ 
sub t/ parameter. The methods for estimating C/sub t/ are dis- 
cussed. Microscopic aspects of creep crack growth are reviewed. A 
model for creep crack growth by growth and coalescence of grain 
boundary cavities is described. With the aid of this model, several 
empirical observations on creep crack growth behavior can be ex- 
plained. A methodology based on TDFM concepts for residual life 
prediction is briefly illustrated using a simple example. Directions 
for future work are discussed for further developing these concepts 
and for making them more useful for solving practical problems. 18 
refs., 13 figs. 


27250 (EPRI-CS—4160, pp 6.131-6.157) Creep and 
creep-fatigue damage in steam turbine rotors: results of an 
EPRI survey. Richman, R.H. (Aptech Engineering Services, 
Inc., Palo Alto, CA). 1985. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T186920153. 
(CONF-8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

In the early 1950's, high pressure (HP) and intermediate 
pressure (IP) rotors were heat treated for maximum creep resist- 
ance (provided by an “upper bainite” microstructure) to compen- 
sate for the higher stress levels. Since that time, a recognition has 
developed that the choice of maximum creep strength is usually ac- 
companied by a reduction of creep ductility. Thus, the initial trade- 
offs between creep strength and ductility were made without com- 
plete understanding of all the factors involved, and long-term oper- 
ating experience has confirmed that indeed a price was paid in the 
form of occasional creep cracking in service. There are other prob- 
lems related to the range of service conditions for rotors: At steady 
state, the stresses are mainly from centrifugal forces, and the tem- 
peratures at the steam inlet regions of HP and IP rotors are around 
500°C to 565°C. Creep damage is the primary threat to integrity in 
this regime; in contrast, startup and shutdown transients induce 
thermal stresses that are maximum at temperatures substantially 
lower than those at steady state. During those transients, the frac- 
ture toughness at lower temperatures becomes the dominant prop- 
erty in the resistance of the steel to brittle fracture. Thus, turbine 
rotors represent a compromise of several properties. Moreover, 
some of these properties change with prolonged high temperature 
service. Other factors that contribute to uncertainty about the po- 
tential for creep-related problems include: shortcomings in the data 
and methods for extrapolation to long-time behavior; heat-to-heat 
variations in properties and scatter in the data; unknown degrees of 
conservatism in the design parameters; and unexpected variables, 
such as cycling service, temperature excursions above normal, 
overspeed, and the like. Finally, there is still doubt about the nature 
of creep damage, particularly as to the contribution and relative im- 
portance of superimposed cyclic strain (fatigue). 34 refs., 6 figs., 3 
tabs. 


27251 (EPRI-CS—4160, pp 7.1-7.29) Failure analysis of 
a circumferentially cracked steam turbine shaft. Buchheit, 
R.D.; Jackson, C.M.; Viswanathan, R. (Battelle Columbus 
Labs., OH; Electric Power Research Institute, Palo Alto, 
CA). 1985. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number TI86920153. (CONF-8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 1984). 

A metallurgical failure analysis was performed on a low- 
pressure steam-turbine shaft that cracked circumferentially at two 
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locations during approximately 15 years of service. The investiga- 
tion involved examinations of the surface of the shaft containing the 
cracks, fractographic studies of the surface of one of the cracks, 
metallographic examinations, tensile tests, and chemical analysis of 
the shaft. The failure mechanism was identified as high-cycle (low 
nominal stress) fatigue. The fatigue cracks initiated at keyway cor- 
ners due to a concentration of stresses imposed primarily by: (1) the 
shrunk-on bushing, (2) rotary bending of the shaft, and (3) the heat- 
ing and cooling cycles during periods of deslagging that produced 
thermal stresses. No material abnormalities that contributed to the 
cause of the failure were identified. An estimate of the age of one 
of the cracks using the parabolic oxidation-rate law often associated 
with thick, coherent oxide layers was made on the basis of the rela- 
tive thicknesses of the oxide layers on the surfaces of the crack and 
the shaft. For a 12-year period that appeared to be a realistic period 
of service time for the shaft, the crack was estimated to be about 6 
years old. The crack-growth rate during those 6 years was estimat- 
ed to be 1.06 x 10~° in./cycle (2.7 x 1071! m/cycle). 9 figs., 2 tabs. 


27252 (EPRI-CS—4160, pp 7.31-7.58) Major turbine 
rotor weld repairs utilizing partial forgings. Martin, P.F.; 
Kuhnen, G.; Graves, D. (Consumers Power Co., Jackson, 
MI; Brown Boveri and Cie., Ltd., Germany; Brown Boveri 
Power Equipment, Richmond, VA). 1985. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T1I86920153. (CONF-8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

This report presents the case history of the repair welding of 
the "B” low pressure rotor of Consumers Power's J.H. Campbell 
Unit No. 1. The rotor in question had first been installed in 1962 
and in October 1983 had been found to have a severe cracking 
problem adjacent to the L-O wheel in its monobloc forging which, 
upon examination, was determined to be very close to catastrophic 
failure. This report covers the repair decision process, the failure 
analysis, material and welding test program, the repair sequence, 
and the subsequent return to service of the unit. The complete sev- 
ering and welding-on of a new partial forging to a twenty year old 
low pressure rotor is not generally considered a routine repair. The 
thorough evaluation of alternatives by Consumers Power Company, 
in combination with the extensive experience of Brown Boveri 
Company in the fabrication of welded rotors, made this particular 
repair a practical possibility. Because of the fact that the J.H. 
Campbell Unit No. 1 is a base loaded unit, it can be stated that, had 
Consumers Power chosen the alternative of purchasing a new rotor 
as opposed to the weld repair option taken, then the cost penalties 
to the utility in terms of new equipment and alternative generation 
costs would have vastly exceeded the cost of thie repair. 4 refs., 16 
figs. 


27253  (EPRI-CS—4160, pp 7.59-7.77) Weld repair pro- 


cedures and experience. Lantzy, D.; Coll, Curran, 
R.M.; Klufas, O. (General Electric Co., Schenectady, NY). 
1985. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T1I86920153. (CONF-8409326—). 
From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 
is paper presents a summary of the successful repair of a 
turbine rotor which experienced a high-cycle fatigue fracture while 
operating in Ohio Power Company’s Mitchell Plant. The utility's 
major spare part philosophy and how its use enhanced the repair 
option, as well as the unit's quick return to service, are discussed. 
The mechanical design considerations and weld procedure associat- 
ed with the repair, as well as results attained, are covered in detail. 
Comments on the rotor’s operation after installation into a sister 
unit are included. This work illustrates the applicability of welding 
technology developed on stationary components to repair welds on 
rotors. The practicality of using existing heat lathe equipment with 
appropriate supports and mechanical alignment devices to produce 
welds with excellent dimensional control has been demonstrated. 
Several additional rotor repair projects are currently under consid- 
eration involving repairs to both low pressure and high pressure 
rotors. Each case requires careful study to ensure that the repaired 
rotor will be dimensionally acceptable and that it has the material 
properties required for future satisfactory service. The determined 
cause of failure has been eliminated by the shrunk-on coupling re- 
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design which eliminates the taper at the coupling bore (and hence, 
fretting) and employs a shaft geometry with greatly improved fa- 
tigue strength. This design is being used for new 12 Cr rotors as 
well as for modifying those already in service. There have been no 
problems with the 12 Cr rotors employing this new geometry. 5 
figs., 2 tabs. 


27254 (EPRI-CS—4160, pp 7.79-7.90) Weld repairs on 
fossil LP rotors. Gaitonde, S.M. (Commonwealth Edison 
Co., Maywood, IL). 1985. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T186920153. 
(CONF-8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

Beginning in January 1981, the LP turbine on Waukegan 
Unit-8 experienced high vibration at the first critical during start- 
up. Subsequent ultrasonic testing, using longitudinal wave from 
both ends of the shaft, showed definite evidence of a major circum- 
ferential crack at about 100 inches from the governor end. This lo- 
cation appeared to coincide with a sharp fillet radius at the step be- 
tween the 2nd and the 3rd disc on the shaft. A detailed ultrasonic 
examination was performed through the bore. After removing the 
2nd disc, a major circumferential crack was visible in the shaft fillet 
radius at the step between the 2nd and 3rd discs. A narrow circum- 
ferential "U” groove was machined to remove the crack. A wire- 
flux combination was selected which would yield a chemical com- 
position of the deposited weld metal similar to that of the base 
metal, and which would develop mechanical properties after post- 
weld heat treatment close to the original forging properties. The 
shaft was carefully supported in the horizontal position and rotated 
during pre-heating and sub-arc welding. After sufficient “soak 
time”, welding was initiated and the resistance heaters were turned 
off. The shaft was slowly turned and the sub-arc welding was per- 
formed continuously until the entire eight inch deep groove and re- 
quired weld reinforcement were deposited. The shaft was slowly 
cooled, and an in-process nondestrucive examination was per- 
formed. The shaft was then supported in a vertical position and 
stress-relieved in a controlled atmosphere furnace. The stress-relief 
temperature, soak-time, heat-up and cool-down rates were all care- 
fully controlled. The shaft was then indicated for run out and 
found to be within +-.002 in. from end to end. Final nondestruc- 
tive testing showed the weld to be free of defects. 4 figs. 


27255 (EPRI-CS—4160, pp 7.91-7.111) Weld repair of 
Shawville No. 4 LP rotor. Saha, S.K.; Conway, J.F. (GPU 
Nuclear Service Corp., Reading, PA). 1985. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T1I86920153. (CONF-8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

Under the present economic climate there is an increasing 
trend by the utilities to defer major capital investments. This has 
resulted in the need to keep older plants in service for a longer 
period than originally envisaged. It has been observed that many of 
the older rotors (usually those with 100,000 hours of service or 
more) have developed cracks during service life from fatigue or 
other mechanisms. The feasibility of performing a weld repair on 
older rotors had been discussed from time to time but in the majori- 
ty of the cases severely cracked rotors were replaced. Pennsylvania 
Electric Company (PENELEC) was faced with a similar situation 
in July 1982 when a large fatigue crack was discovered in the 
Shawville Unit No. 4 low pressure rotor. The rotor had seen ap- 
proximately 22 years of service at this stage. After evaluating vari- 
ous options including rotor replacement, PENELEC decided to 
pursue the weld repair option. At the time this decision was made, 
there were not sufficient data to evaluate the technical feasibility of 
a weld repair on a rotor. This paper presents the case history of the 
repair of this severely cracked rotor and discusses a unique way to 
generate material data for weld repair evaluation of an individual 
rotor. The rotor was returned to commercial operation in Decem- 
ber 1982, and has since been in operation without any problem. 
Two reinspections performed in July 1983 and February 1984 have 
revealed no defect in the repair areas. 8 refs., 13 figs., 3 tabs. 
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27256 (EPRI-CS—4160, pp _ 7.113-7.135) Alsthom- 
Atlantique’s experience with rotors weld repair. Coulon, A. 
(Alsthom-Atlantique, Belfort, France). 1985. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number TI86920153. (CONF-8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

The repair after prolonged service, or following a change in- 
cident, of mechanical parts as noble as steam turbine rotors is con- 
sidered feasible by Alsthom-Atlantique whenever overall rotor in- 
tegrity is not affected and the work is intended to remedy a local- 
ized fault, whether mechanical or material. Repair procedures in- 
volving welding require an awareness of the thermal and mechani- 
cal phenomena which can, if safeguards are not taken, lead to a se- 
rious risk of fissuration, embrittlement, hardening or softening in 
the base material. However, provided that the necessary precau- 
tions are taken, this type of repair seems the best for restoring ini- 
tial rotor integrity. Repairs can offer an opportunity to improve 
design, through a reduction in duty stresses (improved profile of re- 
paired parts), and so prolong rotor life. Secondly, outage times are 
shorter than for complete rotor reemplacement and operation of the 
generating set can be continued until such time as replacement is 
necessary. Rotor repairs offer above all an obvious financial advan- 
tage to the user. Planned and performed with the same thorough- 
ness Alsthom-Atlantique applies to the manufacture of new equip- 
ment, they offer sure guarantees as regards reliability. 


27257 (EPRI-CS—4160, pp 8.1-8.11) Discussion of criti- 
cal issues. 1985. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1186920153. (CONF- 
8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

Critical issues were discussed in separate groups and the 
findings were reported back to the whole group by the task group 
chairman. These findings and recommendations are contained in 
this section. They are quite detailed and a lot would be lost by 
summarizing them. 


27258 (EPRI-CS—4473) Study of utility boilers for a 
coal-water-slurry demonstration test. Final report. Kemeny, 
P.; Fontana, G.; Lagomarsino, J.; Pinson, M. (Burns and 
Roe, Inc., Oradell, NJ (USA)). Mar 1986. 270p. Research 
Reports Center, Box 50490 Palo Alto, CA 94303. File 
Number T186920245. 

Commercialization of coal-water slurry (CWS) is within 
reach, but utilities still require evidence that they can fire CWS in 
full-scale boilers over the long term. This study lays the ground- 
work for a one-year CWS demonstration, outlining a test program 
and calculating retrofit and operating costs for seven typical oil- 
fired boilers. This report summarizes the work performed by Burns 
and Roe, Inc., with assistance from Combustion Engineering, Inc., 
Babcock and Wilcox Co., Foster Wheeler Corp., and Riley Stoker 
Corp., to assess the extent, performance effects, and costs of utility 
power plant modifications for a one-year CWS demonstration test. 
Eighteen utilities participated in this study. They offered 42 boilers 
ranging in size from 40 to 850 MW. The study was performed in 
two phases. In the first phase all boilers were preliminarily ana- 
lyzed to determine the required derating for CWS firing. Seven 
case study units representative of the population of oil-design boil- 
ers were selected for detailed analysis in the second phase. For the 
seven case study units boilers performance analyses were conducted 
using common ground rules agreed to by the four major utility 
boiler manufacturers. Conceptual design for balance of plant sys- 
tems were developed and the costs for plant modifications were es- 
timated. An outline test plan and schedule was developed to identi- 
fy test and fuel requirements. The total costs for conducting a one- 
year CWS utility boiler test at each of the seven case study units 
was calculated. Although specific boilers were used for the detailed 
cases studies, the study was directed to providing information in a 
generally applicable form that can be applied by all study partici- 
pants or potential utility users. 62 tabs., 63 figs. 
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27259 (SVF—168, pp 2-7) Inspection of a seawater 
cooled plate heat exchanger of 254 SMO in the Naantali 
power station. Henrikson, S. (Korrosionsinstitutet). Oct 
1984. (In Swedish). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86701577. 

In Sea water corrosion - follow up an advisory service, July 
1983-July 1984. 

te heat exchanger plates of the high-alloy stainless steel 

254 SMO with 6% Mo has after just over five months of operation 
been penetrated (0,7 mm) by crevice corrosion both under rubber 
gaskets and at points of contact between adjacent plates. The heat 
exchanger has been used for cooling of oil at max 50 degrees C 
with Baltic water (3400 mg Cl/1, max 30 degrees C). In another 
identical heat exchanger in which freshwater at max 35 degress C 
has been cooled with the same brackish water, in this case heated 
to max 25 degrees C, no crevice corrosion has been observed after 
just over two years of operation. No other reason why corrosion 
occurred in the former, but in the latter case the difference in oper- 
ating temperature has been demonstrable. 


2002 Environmental Control Technology 


REFER ALSO TO CITATION(S) 26901, 26902, 26904, 26911, 27218, 28262, 
28262, 28384 


27260 (DOE/METC—86/6036-Vol.1, pp 4-30) Achiev- 
ing environmental goals: is control technology ready for coal. 
Ehreth, D.J. (Environmental Protection Agency). Feb 1986. 
NTIS, PC A16/MF AOl. File Number DE86001076. 
(CONF-850565—Vol.1). 

From 13. biennial lignite symposium on technology and use 
of low-rank coals; Bismarck, ND, USA (21 May 1985). 

There are several ongoing programs within the Environmen- 
tal Protection Agency which relate to the future use of lignite as an 
integral part of our energy supply, both present and future. Among 
these are the new source (emission) performance standards (NSPS) 
program, national ambient air quality standards (NAAQS) develop- 
ment, and possible acid deposition control legislation. The possible 
acid deposition control legislation probably the most important of 
the three to lignite producers and users, since implementation of 
acid deposition legislation currently being considered is likely to 
have the greatest impact on all coal use. Most legislation focuses 
upon reduction in acid rain precursors (sulfur dioxide and nitrogen 
oxides) produced in the combustion of coal at the larger sources - 
coal-fired power plants in the Midwest. Other legislation deals with 
longer term solutions and studies of the complex acid deposition 
phenomenon. In 1980, the Congress established a National Acid 
Precipitation Program (NAPAP) involving the EPA in conjunction 
with other federal agencies and the national laboratories. One of 
the ultimate NAPAP goals is to improve our ability to determine 
the costs and benefits of a variety of emission control strategies. 
Both current and advanced technologies are expectd to play a 
major role. Advanced technologies are primarily directed toward 
combined removal of pollutants from coal combustion at signifi- 
cantly lower costs than current technologies. In summary, it ap- 
pears that a number of control technologies should be available by 
the late 1980's to meet any number of strategies which require 
varying degrees of emission control at reasonable costs. 7 refs., 5 
tabs. 


27261 (DOE/METC—86/6036-Vol.1, pp 242-251) ae 
evaluation of combined particulate and SO: removal 

fabric filter system. Hooper, R.G.; Bland, V.; Pohl, FG. 
McElroy, M.; Rhudy, R. (Electric Power Research Inst., 
Denver, CO; "KVB, Denver, CO; SoRI, Birmingham, AL: 
Electric Power Research Inst., Palo Alto, CA). Feb 1986. 
NTIS, PC A16/MF AOl. File Number DE86001076. 
(CONF-850565—Vol.1). 

From 13. biennial lignite symposium on technology and use 
of low-rank coals; Bismarck, ND, USA (21 May 1985). 

The process of combining SO: and particulate control using 
dry reagents is gaining increased utility interest. This paper reviews 
and updates events relevant to the injection of both sodium and cal- 
cium reagents into a flue-gas stream ahead of a fabric filter. Results 
are reported from tests conducted at EPRI’s Fabric Filter Test Fa- 
cility at the Arapahoe station of the Public Service Co. of Colorado 


ERA-11/12 / 3662 


in Denver, Colorado, and at EPRI’s High-Sulfur Coal Pilot Plant 
at the Scholz station of the Gulf Power Company near Sneads, 
Florida. With dry-sodium injection, sodium reagent is fed into the 
flue-gas stream ahead of a baghouse and downstream of the air 
heater. In the ductwork, sodium carbonate partially reacts with SO2 
in the flue gas to form a dry powder that collects along with the 
fly ash on the bags as part of the dustcake where it continues to 
remove SO:. In this paper, results are presented for three sodium 
reagents - sodium bicarbonate, sodium sesquicarbonate, and sodium 
carbonate. For each reagent, SO2 removal is determined as a func- 
tion of reagent particle size and normalized stoichiometric ratio 
(NSR), and sodium utilizations are compared. Injection of a dry 
calcium reagent for SO. removal is performed in the same manner 
as sodium injection except that water or steam is also injected to 
condition the flue gas to a desired temperature and humidity. In the 
ductwork, a portion of the lime reacts with SO2 to form calcium 
sulfite and calcium sulfate. In this paper, preliminary tests with 
pressure hydrated dolomitic lime are reported, and calcium utiliza- 
tion and SO. removal are compared for five calcium reagents - 
quicklime, pressure hydrated high-calcium lime, conventionally hy- 
drated lime, pressure hydrated dolomitic lime, and pre-calcined 
pressure hydrated dolomitic lime. 3 refs., 12 figs. 


27262 (DOE/METC—86/6036-Vol.1, pp 252-287) Con- 
trol techniques for the emission of noxious gases for boilers 
firing Rhinish brown coals. Hein, K.R.G.; Koenig, J. (Rhein- 
isch-Westfaelisches Elektrizitaetswerk, Essen, Germany). 
Feb 1986. NTIS, PC Al16/MF AOl. File Number 
DE86001076. (CONF-850565—Vol.1). 

From 13. biennial lignite symposium on technology and use 
of low-rank coals; Bismarck, ND, USA (21 May 1985). 

Stringent environmental standards in the Federal Republic of 
Germany require the application of control techniques for noxious 
gases for both new and existing power plants with a capacity of = 
50 MW/sub th/ not later than July ist, 1988. Among the major 
sources of primary energy brown coal is of great importance be- 
cause almost 30% of the electricity production is based on this fuel. 
Due to properties which differ widely from bituminous coals also, 
different combustion systems have to be used. As a consequence 
specific flue gas conditions with regard to composition and temper- 
ature prevail. Therefore, the direct application of SO2/NO/sub x/ 
removal techniques which are operated behind power plants with 
different fuels is not possible and fuel specific developments became 
necessary. After a brief introduction into the fuel related problems 
with brown coal for utility operation, the paper describes the avail- 
able methods for SO2 and NO/sub x/ reduction. Particular empha- 
ses is put upon the development of the dry additive process for 
SO.-control, the installation of wet FGD-plants and the discussion 
of various alternative methods for NO/sub x/ removal. For SO:- 
emission control by dry sorbents operational experience is reported 
and for NO/sub x/ reduction first results from pilot studies are pre- 
sented. 14 refs., 42 figs., 7 tabs. 


27263 (DOE/METC—86/6036-Vol.1, pp 288-319) Envi- 

ronmentally acceptable power station operating on low-rank 

coal present state of technology and prospective development. 

Lautenschlaeger, F.W. (Deutsche Babcock Aktiengesell- 

schaft, Oberhausen, Germany). Feb 1986. NTIS, PC A16/ 

= = File Number DE86001076. (CONF-850565— 
ol.1). 

From 13. biennial lignite symposium on technology and use 
of low-rank coals; Bismarck, ND, USA (21 May 1985). 

Boiler operation and firing technology for low-grade lignite/ 
brown coal-fired thermal power stations. Statutory provisions of 
the Federal Republic of Germany regarding SO2 and NO/sub x/ 
emissions necessitating measurements of the existing lignite-fired 
power stations and of those under construction. Brief description of 
steam generators with 140 tons/hr and 160 tons/hr, steam output 
being in commercial operation with atmospheric fluidized bed com- 
bustion. Further development of atmospheric fluidized bed combus- 
tion. Representation of a 330 MW/sub el/ combination unit (steam/ 
gas turbine) with pressurized fluidized bed combustion for lignite. 
22 figs. 
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27264 (DOE/METC—86/6036-Vol.1, pp 320-331) Per- 
formance of a multiple atomizer dry flue gas desulfurization 
system at United Power Association’s Stanton Station. 
Taylor, D.; Dutton, R.W.; Dhargalkar, P.H. Feb 1986. 
NTIS, PC A1l6/MF AOl. File Number DE86001076. 
(CONF-850565—Vol.1). 

From 13. biennial lignite symposium on technology and use 
of low-rank coals; Bismarck, ND, USA (21 May 1985). 

A dry flue gas desulfurization system using lime reagent has 
been in operation at United Power Association’s Stanton Station, 
North Dakota, since mid-1982. The system, incorporating a spray 
dryer with three atomizers and a ten-compartment fabric filter, has 
met all performance guarantees including SO2 and particulate emis- 
sions rates. Availability of over 95% has been achieved during the 
last 12 months. Operating and maintenance experience, performance 
data and reliability features are presented in this paper. 6 tabs. 


27265 (DOE/METC—86/6036-Vol.1, pp 332-341) Ini- 
tial operation of the solid waste disposal system at the Ante- 
lope Valley Station. Paul, M.; Reynolds, P.; Aanderud, D.; 
Kerr, D. (Basin Electric Power Cooperative, Bismarck, 
ND). Feb 1986. NTIS, PC A16/MF A0Ol1. File Number 
DE86001076. (CONF-850565— Vol. 1). 

From 13. biennial lignite symposium on technology and use 
of low-rank coals; Bismarck, ND, USA (21 May 1985). 

Basin Electric Power Cooperative’s two-unit, 900 MW net 
Antelope Valley Station will ultimately generate nearly one-half 
million dry tons of solid waste product annually. These wastes in- 
clude boiler bottom ash, fly ash and flue gas desulfurization reac- 
tants. The solid waste disposal system consists of on-site storage 
and preparation facilities, an overland belt conveyor system ap- 
proximately one mile in length, and a disposal site located in the 
mine area which supplies lignite to the power plant. Unit 1 began 
initial coal-fired operation in May 1983 and was declared available 
for commercial operation in July 1984. Unit 2 is expected to 
become available for commercial operation in 1986 with start-up 
activities already in progress. Initial coal removal at the disposal 
site was completed in August 1983. Following a geotechnical inves- 
tigation to determine subsurface conditions, installation of a clay 
liner began in October 1983. The overland belt conveyor system 
began initial operation in January 1984. Despite numerous start-up 
and operational problems, the system is capable of performing as in- 
tended. Modifications to mechanical and electrical systems have 
been made and additional improvements are planned. The landfill 
disposal operation is now progressing smoothly after some initial 
problems were encountered. 3 figs., 3 tabs. 


27266 (EPRI-CS—4404-Vol.3, pp  1.1-1.17) Fabric 

studies for utility baghouse applications. Felix, 
L.G.; Merritt, R.L. (Southern Research Institute, Birming- 
ham, Alabama). Feb 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number TI88920158. 
(CONF-840859—Vol.3). 

From 5. symposium on the transfer and utilization of particu- 
late control technology; Kansas City, MO, USA (27 Aug 1984). 

A sampling device is described which has been developed 
under EPRI sponsorship to screen filtration fabrics for utility bagh- 
ouse applications. The Fabric Filter Sampling System (FFSS) is a 
portable, reverse-gas cleaned, device designed to extract a sample 
of flue gas which is kept at stack temperature and conveyed to the 
fabric under test. Forward and reverse air-to-cloth ratios, filtration 
and cleaning times are variable. The fabric and collected ash are 
housed in separate heated enclosures designed for quick access. A 
variety of operating modes are possible. Results are presented from 
short-term studies conducted at boilers fired with eastern high 
sulfur, western low sulfur and Texas lignite coals. These data sug- 
gest that fabric performance is ash/flue gas specific. 5 references, 
10 figures, 2 tables. 


27267 (EPRI-CS—4404-Vol.3, pp 2.1-2.15) Tensioning 
of filter bags in reverse air fabric filters. Tisone, R.W.; Lear, 
G.L. (Environmental Elements Corp., Baltimore, MD). Feb 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number TI88920158. (CONF-840859—Vol.3). 

From 5. symposium on the transfer and utilization of particu- 
late control technology; Kansas City, MO, USA (27 Aug 1984). 


20 ELECTRIC POWER ENGINEERING 
2002 Environmental Control Technology 


A large number of the operational problems currently re- 
ported with reverse air fabric filters used in the electric utility in- 
dustry center on, or are related to, bag tensioning. This paper de- 
scribes some of these problems and a novel means of bag tensioning 
by way of a counterweight device which provides constant tension 
over a wide range of dimensional variations. The design and devel- 
opment of the counterweight tensioning device as part of a five 
year fabric filter pilot program, and results of the pilot program are 
presented. Full size, commercial operating experience with the 
counterweight tensioning device is included. Projected cost savings 
which result from the ease of initial bag installation, elimination of 
bag retensioning and increased bag life are discussed. 8 references, 
8 figures, 1 table. 


27268 (EPRI-CS—4404-Vol.3, pp 3.1-3.13) Sounds of 
energy savings. Phillips, N.D.; bas, J.A.;. Feb 1986. Re- 
search Reports Center, Box "50490, Palo Alto, CA 94303. 
File enter TI88920158. (CONF-840859—Vol.3). 

From 5. symposium on the transfer and utilization of particu- 
late control pemeeer Kansas City, MO, USA (27 Aug 1984). 

The concept of sonic energy being used to assist traditional 
methods of cleaning bags in fabric filter units was started in the late 
1950's. Early work was accomplished in the cement kiln baghouse 
and the carbon black industry with reverse air and shaker units. 
During the years of low cost energy from natural gas or oil, there 
was very little incentive for decreasing pressure drop in baghouses 
except for wet cement kilns and carbon black applications. Recent 
impetus for the use of sonic horns has come from coal fired boiler 
baghouses which have exhibited the undesirable condition of creep- 
ing pressure drop. Reductions in pressure drop of 1 inch w.g. and 
greater have been achieved. Depending on the charge rate for 
power, a 2 inch reduction can pay off the installation in one year. 
Present experimenting is aimed at better understanding the phe- 
nomenon and determining the method of optimizing the cleaning 
effectiveness. 10 references, 4 figures, 3 tables. 


27269 (EPRI-CS—4404-Vol.3, pp 4.1-4.10) Solving the 
pressure drop problem in fabric filter bag houses. Leunig, 

C.V. (Albany International Corp., NY). Feb 1986. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number TI88920158. (CONF-840859—Vol.3). 

From 5. symposium on the transfer and utilization of particu- 
late control technology; Kansas City, MO, USA (27 Aug 1984). 

Two years ago at a fabric filter symposium sponsored by 
Electric Power Research Institute (EPRI), the authors suggested 
the use of a constant tension cap to improve the cleaning and 
extend the life of the bags by preventing cuffing at the lower ex- 
tremities of the bag. This product development was directed to 
what was defined as the problem area, the lower extremity of the 
bag, where failure was most prevalent. At that time, it was a 
widely held belief that accurate initial setting ut a bag tension 
would eliminate all kinds of problems. Accepting this simplistic and 
subjective analysis dictated the need for a tension measuring device 
to measure bag tension. Many attempts to design such a product 
met with failure. It was decided that it would be simpler to design 
a product to give uniform tension at all settings rather than measure 
what was applied by the crude tensioning devices being used. The 
Albany International tension device trademarked Tensi-Top is the 
result of that effort. 8 figures. 


27270 (EPRI-CS—4404-Vol.3, pp 5.1-5.15) Emission re- 
duction performance and operating characteristics of a bagh- 
ouse installed on a coal-fired power plant. Beachler, D.S.; 
Richardson, J.W.; McKenna, J.D.; Mycock, J.C.; Harmon, 
D. (ETS, Inc., Raleigh, NC). Feb 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
T188920158. (CONF-840859—Vol.3). 

From 5. symposium on the transfer and utilization of particu- 
late control technology; Kansas City, MO, USA (27 Aug 1984). 

Field testing results and operating data recorded from a 
baghouse installed on a coal-fired power plant are summarized. The 
field tests were conducted at the Pennsylvania Power and Light 
Brunner Island Station, Unit 1, on two separate occasions. During 
the field tests, the air flow, temperature, and particulate emissions 
from the inlet and outlet of gas streams were also performed. Oper- 
ating data recorded on strip charts and operating and maintenance 
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data collected by PP&L operators were reviewed. Bag life and 
pressure drop problems and attempted corrective actions are dis- 
cussed. The laboratory results from tests performed on a number of 
bags are also provided. 1 reference, 3 figures, 4 tables. 


27271 ee 3, pp 6.1-6.16) Evaluation 
of reverse-gas cleaning at utility baghouses. 
Cushing, K.M.; Felix, L.G.; LaChance, A.M.; Christian, S.J. 
(Southern Research Institute, Birmingham, AL). Feb 1986. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T188920158. (CONF-840859—Vol. 3). 

From 5. wpe ee ¢ on the transfer and utilization of particu- 
late —— technolo City, MO, USA (27 Aug 1984). 

fabric filters eon are rapidly gaining acceptance as 

saieaalon control devices for the electric utility industry because 
of their high efficiency and relative insensitivity to coal composi- 
tion. As a result of their increasing application, means are being in- 
vestigated to optimize their performance in terms of cost and main- 
tenance. One promising method of effectively removing or avoid- 
ing heavy residual dust cakes, which can cause excessive pressure 
drop and bag failures, is the application of sonic energy. This paper 
discusses the first phase of a program sponsored by the Electric 
Power Research Institute to evaluate sonic-assisted, reverse-gas 
cleaning at full-scale utility baghouses. Data are presented showing 
the relationship among number of sonic horns per compartment, 
their location, and the resulting sound pressure levels. Reductions 
in residual dust cake weight and system pressure loss are document- 
ed for specific sonic horn applications. In addition, applicable re- 
search data from pilot scale evaluation of sonic horns are also pre- 
sented. 5 references, 7 figures, 3 tables. 


27272 pe Mine 3, pp 7.1-7.14) Sonic horn 
application in a dry FGD system baghouse. Chen, Y.J.; 
Quach, M.T.; Spencer, H.W. “TIL. (Joy Manufacturing Co., 
Los Angeles, CA). Feb 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1188920158. 
(CONF-840859—Vol.3). 

From 5. symposium on the transfer and utilization of particu- 
late control technology; Kansas City, MO, USA (27 Aug 1984). 

This paper presents the res ts of sonic horn testing in a dry 
FGD system baghouse at the Riverside Steam Generating Station 
of Northern States Power. The sonic frequency and sonic power 
were measured. The filter drags before and after the sonic horn in- 
stallation were monitored and compared. The test results conclude 
that the sonic power reduces the residual drag for this application. 
The installation of the sonic horn and some of the economic aspects 
of this sonic horn application are also discussed. 10 figures, 4 tables. 


27273 (EPRI-CS—4404-Vol.3, pp 8.1-8.14) Full scale 
operation and performance of two new baghouse installations. 
Barranger, C.B. (Flakt, Inc., Knoxville, TN). Feb 1986. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T188920158. (CONF-840859—Vol.3). 

From 5. symposium on the transfer and utilization of particu- 
late control ere Kansas City, MO, USA Se Aug 1984). 

During 1983 Nevada Power Company began operating a 

new 250 MW boiler at their Reid Gardner Station. At approximate- 
ly the same time, Utah Power and Light began operating a new 400 
MW boiler at their Hunter Station. Both boilers are pulverized coal 
fired units burning low sulfur western United States coals. Low 
ratio reverse air cleaning baghouses utilizing glass filter bags are the 
devices installed to meet the particulate control requirements of 
each boiler unit. This paper describes the design, start-up, oper- 
ation, maintenance, and actual performance results of these two 
baghouse installations. 7 figures, 7 tables. 


(EPRI-CS—4404-Vol.3, pp 9.1-9.25) Performance 
of baghouses in the electric generating industry. Smith, W.B.; 
Carr, R.C. (Southern Research Institute, Birmingham, AL). 
Feb 1986. Research Reports Center, Box 50490, Palo a 
9 - File Number TI88920158. (CONF-840859— 
ol.3). 
From 5. symposium on the transfer and utilization of particu- 
late control technology; Kansas City, MO, USA (27 Aug 1984). 
Results are reported from testing performed to evaluate the 
performance of four large pilot-scale and twelve full-scale bagh- 
ouses. One of the pilot units collects ash from high-sulfur coal, the 
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other from low-sulfur coal. The full scale units collect ash from 
western, low-sulfur, subbituminous coal, eastern bituminous coal, 
Texas lignite, and mixtures of anthracite silt, eastern bituminous 
coal, and petroleum coke. Several bag cleaning methods were in- 
vestigated: reverse gas, reverse gas with sonic assist, and shake/de- 
flate. Measurements of dust cake properties, pressure drop, and effi- 
ciency are described and the results related to the ash cake proper- 
ties and operating modes. 10 references, 13 figures, 3 tables. 


27275 (EPRI-CS—4404-Vol.3, pp 10.1-10.9) Flue gas fil- 
tration: Southwestern Public Service Company's experience in 
design, construction, and operation. Perry, J. (Southwestern 
Public Service Co., Amarillo, TX). Feb 1986. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number TI88920158. (CONF-840859—Vol.3). 

From 5. symposium on the transfer and utilization of particu- 
late control technology; Kansas City, MO, USA (27 Aug 1984). 

This paper is an overview of Southwestern Public Service 
Company's experience with fabric filters on utility boilers. To date, 
this consists of two operating shake-deflate baghouses at Harrington 
Station (370 MW units) and two reverse gas baghouses at Tolk Sta- 
tion (550 MW units), one in operation and one under construction. 
Background and current operating status of the operating baghouse 
will be discussed along with the insight gained in seven and one- 
half years of baghouse operation. During this time, extensive testing 
and refinement of the filter bags and operating procedures have in- 
creased bag life twofold and reduced pressure drops. All of this has 
had a substantial effect on the design of Tolk Unit #2 baghouse. 
The Tolk Unit #2 baghouse is Southwestern Public Service 
Company's first fabric filter baghouse to be designed and engi- 
neered completely in-house. An extensive discussion of the design 
details of the unit including some unique features that are a result 
of years of baghouse operating experience. The items and details 
that are critical to the satisfactory operation of baghouses will be 
highlighted for the benefit of newcomers to baghouses. Start-up of 
this unit is slated for early 1985. 1 figure, 1 table. 


27276 (EPRI-CS—4404-Vol.3, pp 11.1-11.18) Start-up 
MW 


and operation of a reverse-air ric filter on a 550 
boiler. Winch, R.A.; Pflug, L.J. Jr. (Houston Lighting and 
Power Co. Inc., TX). Feb 1986. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T188920158. 
(CONF-840859—Vol.3). 

From 5. symposium on the transfer and utilization of particu- 
late control technology; Kansas City, MO, USA (27 Aug 1984). 

Houston Lighting & Power began commercial operation of 
W.A. Parish unit #8 in December, 1982. The unit is equipped with 
four parallel Baghouses for particulate collection, which was the 
largest such system supplied at the time. Details of the System in- 
cluding: configuration, filter bag description, control system, design 
parameters, and coal characteristics are presented. Cleaning cycle 
and bag support system modifications are also described. Perform- 
ance test results and the effects of sonic horns are presented. 8 ref- 
erences, | figure, 6 tables. 


27277 (EPRI-CS—4404-Vol.3, pp 12.1-12.17) Update on 
Australian experience with fabric filters on power boilers. 
Walker, F.H. (Electricity Commission of New South Wales, 
Sydney, Australia). Feb 1986. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T188920158. 
(CONF-840859—Vol.3). 

From 5. symposium on the transfer and utilization of particu- 
late control technology; Kansas City, MO, USA (27 Aug 1984). 

Recent operating experience is reported with power boiler 
fabric filters in New South Wales covering the problems encoun- 
tered with high and increasing differential pressure, failure of dust 
to release from the bags and premature bag failure. The remedial 
measures taken, their success and the continuing problem areas are 
reviewed. The use of an eight cell pilot plant to identify or develop 
fabric with more suitable characteristics for the filters is discussed. 
The pilot plant uses full size bags and draws flue gas and dust from 
a 660 MW Eraring boiler and has a design gas flow of 10,000 c.f.m. 
4 references, 4 figures, 4 tables. 
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27278 (EPRI-CS—4404-Vol.3, pp 13.1-13.14) Modeling 
baghouse performance. Ensor, D.S.; VanOsdell, D.W.; 
Viner, A.S.; Donovan, R.P.; Hovis, L.S. (Research Triangle 
Institute, Research Triangle Park, NC). Feb 1986. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T188920158. (CONF-840859—Vol.3). 

From 5. symposium on the transfer and utilization of particu- 
late control technology; Kansas City, MO, USA (27 Aug 1984). 

A mathematical model to predict the performance of a bagh- 
ouse is desirable to allow design of industrial-scale equipment and 
as a research tool. The important modeling approaches taken in the 
past are reviewed, and some of the critical issues identified. An im- 
portant part of a filtration model is the description of the particle 
deposit on the filter. The areal permeability and mass distribution 
are the primary unquantified parameters. Mathematical approaches 
taken in the current modeling effort are summarized. 24 references, 
7 figures, 1 table. 


27279 (EPRI-CS—4404-Vol.3, pp 14.1-14.12) Measure- 
ment of the spatial distribution of mass on a filter. Viner, 
A.S.; Gardner, R.P.; Hovis, L.S. (Research Triangle Insti- 
tute, Research Triangle Park, NC). Feb 1986. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number TI88920158. (CONF-840859—Vol.3). 

From 5. symposium on the transfer and utilization of particu- 
late control technology; Kansas City, MO, USA (27 Aug 1984). 

A device has constructed for the measurement of the 
spatial distribution of mass in a dust cake. The device employs a 
collimated beta source and a Geiger-Mueller tube calibrated for dif- 
ferent tests masses. A digital plotter was converted for use as an x-y 
positioner to allow automatic scanning of the filter surface. The 
digital plotter and the control instrumentation for the Geiger- 
Mueller tube were controlled by a laboratory computer to permit 
automation of the data collection process. The apparatus was found 
to work quite well for the measurement of filter dust distributions. 
Average filter masses were measured within 5 percent of independ- 
ently measured values. The apparatus performed trouble free for 
the two sample filters that were analyzed. Improvements in the 
hardware and software for the device are suggested. 4 references, 5 
figures, 2 tables. 


27280 (EPRI-CS—4404-Vol.3, pp 15.1-15.17) Laborato- 
ry studies of the effects of sonic energy on removal of a dust 
cake from fabrics. Pyle, B.E.; Berg, S.; Pontius, D.H. 
(Southern Research Institute, Birmingham, AL). Feb 1986. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T188920158. (CONF-840859—Vol.3). 

From 5. symposium on the transfer and utilization of particu- 
late control technology; Kansas City, MO, USA (27 Aug 1984). 

The objective of the experiments described in this report 
was to identify the sound intensity and frequency which would 
most efficiently clean fabric filter bags in a baghouse. The frequen- 
cy and intensity were found to vary between one baghouse facility 
and another apparently due to variations in the cohesion of the dust 
cake produced by ashes of differing compositions. Sonic irradiation 
tests have been carried out using bag swatches taken from the 
High-Sulfur Fabric Filter Pilot Plant at the Scholz facility, Sneads, 
Florida, the Low-Sulfur Fabric Filter Pilot Plant at Arapahoe Sta- 
tion, Denver, Colorado, and other full-scale baghouses. In these 
tests the sonic cleaning efficiencies (the mass fraction of the dust 
cake removed) were measured at frequencies of 60, 100, 200, 500, 
and 800 Hz and at sound pressure levels (SPL) of 95, 105, 115, 125, 
130, and 135 dB. Cumulative exposure times for each of these tests 
ranged from 10 seconds to 90 seconds. The results of these tests 
show that the sonic cleaning efficiencies were generally greater for 
the Western low-sulfur samples than for the Eastern high to moder- 
ate-sulfur samples. Also, for all types of dust cakes, lower frequen- 
cy sound removed more of the dust layer than higher frequencies at 
a given SPL and exposure time. 3 references, 11 figures. 


27281 (EPRI-CS—4404-Vol.3, pp 16.1-16.13) Cleaning 
fabric filters. Lamb, G.E.R. (Textile Research Institute, 
Princeton, NJ). Feb 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number TI88920158. 
(CONF-840859—Vol.3). 

From 5. symposium on the transfer and utilization of particu- 
late control technology; Kansas City, MO, USA (27 Aug 1984). 
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The effectiveness of filter bag cleaning can become a critical 
factor during filtration at high velocities, since, as velocity in- 
creases, dust removal becomes more difficult. Indeed, the efficiency 
of cleaning places practical limits on the gas flow rate. Measure- 
ments of pressure drop and penetration for several filter bags at 
higher-than-normal face velocities indicate that with cleaning meth- 
ods involving mechanical impact, there is a trade-off between ex- 
cessive pressure drop at low impact energies and excessive penetra- 
tion at high energies. It would seem, then, that improvements 
should come from better directed application of cleaning energy 
into stressing the bond between fabric and dust cake. Two novel 
substitutes for shaking during reverse air cleaning were tried: the 
application of an electric field to the filter, and shearing the bag 
fabric by twisting the bag support. From exploratory experiments it 
appears that, while neither approach gave significant improvement 
over shaking, it should be possible to arrange conditions of twisting 
so as to provide substantial advantages. It is likely that future sys- 
tems will employ a combination of methods. 6 references, 10 fig- 
ures, 2 tables. 


27282 (EPRI-CS—4404-Vol.3, pp 17.1-17.12) Modeling 
studies of pressure drop reduction in electrically stimulated 
fabric filtration. Morris, B.A.; Lamb, G.E.R.; Saville, D.A. 
(Princeton Univ., NJ). Feb 1986. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T188920158. 
(CONF-840859—Vol.3). 

From 5. symposium on the transfer and utilization of particu- 
late control technology; Kansas City, MO, USA (27 Aug 1984). 

In electrically stimulated fabric filtration, the presence of an 
applied electric field reduces the pressure drop across the dust- 
laden filter. One possible explanation is that the electric field 
changes the dust cake structure by shifting the dust mass distribu- 
tion towards upstream regions of the fabric where the porosity is 
greater. Experimental evidence and a mathematical model devel- 
oped to calculate the pressure drop across a fibrous filter where 
both the porosity and the dust mass distribution are nonuniform 
show that the greater pore sizes in the upstream regions can accom- 
modate more dust without plugging, thereby reducing the overall 
resistance of the filter. 7 references, 11 references. 


27283 (EPRI-CS—4404-Vol.3, pp 18.1-18.13) Flow re- 
ectrostati: 


sistance reduction mechanisms for el ically augmented 
filtration. VanOskell, D.W.; Donovan, R.P.; Hovis, L.S. 
(Research Triangle Institute, Research Triangle Park, NC). 
Feb 1986. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number 1188920158. (CONF-840859— 
Vol.3). 

From 5. symposium on the transfer and utilization of particu- 
late control technology; Kansas City, MO, USA (27 Aug 1984). 

Electrostatically augmented (EA) filtration has been studied 
at laboratory, pilot, and nearly full scale over the past several years 
because of its potential for improving the performance of industrial 
baghouses. The results of the various experimental studies have not 
been completely consistent except in the overall result that EA fil- 
tration generally leads to reduced pressure drop and improved par- 
ticle collection efficiency. The lack of consistency is not surprising 
when the wide range of experimental conditions and methods of 
obtaining EA filtration is considered. A number of mechanisms 
have been suggested to account for the effects of EA filtration, and 
it is possible that more than one competing mechanism may be op- 
erating during any given experiment. The three principal mecha- 
nisms are increased collection on the higher porosity upstream sur- 
face of the filter, nonuniform dust deposits across the filter surface 
due to EA, and increased dust cake porosity due to EA. The avail- 
able experimental data and observations will be used to evaluate 
these mechanisms through comparison with computer models. Em- 
phasis will be placed on EA filtration of naturally charged fly ash 
utilizing an external electric field parallel to the fabric surface at 
normal utility baghouse operating conditions. 21 references, 8 fig- 
ures. 
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27284 (EPRI-CS—4404-Vol.3, pp 19.1-19.14) Laborato- 
ry studies of electrically enhanced fabric filtration. Hovis, 
L.S.; Daniel, B.E.; Chen, Y.J.; Donovan, R.P. (Environ- 
mental Protection Agency, Research Triangle Park, NC). 
Feb 1986. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number TI88920158. (CONF-840859— 
Vol.3). 

From 5. symposium on the transfer and utilization of particu- 
late control technology; Kansas City, MO, USA (27 Aug 1984). _ 

Laboratory studies of electrically stimulated fabric filtration 
(ESFF) in a newly designed and built fabric filtration test facility 
have shown that the magnitude of the electrically enhanced fabric 
filtration of fly ash remains relatively constant over the temperature 
range of 250° to 375° F (120° to 190° C). The influence of an exter- 
nal electric field on the filtration of spray dryer solid byproduct 
(chiefly calcium salts and fly ash) is small until the temperature and 
moisture conditions of field operation are simulated. Then the elec- 
trical enhancement becomes greater than any test seen in the EPA 
test program, making the application of ESFF to fabric filters lo- 
cated downstream from spray dryers appear very attractive. 8 ref- 
erences, 17 figures, 1 table. 


27285 (EPRI-CS—4404-Vol.3, pp 20.1-20.14) Pressure 
drop for a bag operating with a lightning-rod precharger. 
Lamb, G.E.R.; Jones, R.I. (Textile Research Institute, 
Princeton, NJ). Feb 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number TI88920158. 
(CONF-840859—Vol.3). 

From 5. symposium on the transfer and utilization of particu- 
late control technology; Kansas City, MO, USA (27 Aug 1984). 

It has been shown that, when a filter bag is fi with elec- 
trodes carrying a potential of several kilovolts, and when the dust 
entering the bag is acted on by a corona precharger, pressure drop 
is greatly reduced. Dust cake mass distributions have been meas- 
ured for such a case, and the altered distribution can account for 
the observed pressure drop reductions. However, measurements 
with a permeability scanner also show that the permeability of a 
dust cake is greater when it is formed in the presence of an electric 
field. Thus, the reduction in pressure drop is due to two main ef- 
fects - mass redistribution and a more permeable dust cake, the 
former being dominant in the case considered. Calculations of parti- 
cle trajectories inside a bag yield results consistent with the ob- 
served deposition patterns, and support the view that electric en- 
hancement effects are due to Coulomb forces. 6 references, 12 fig- 
ures, 1 table. 


27286 «= (EPRI-CS—4404-Vol.3, pp 21.1-21.11) New high 


performance fabric for hot gas filtration. Shah, J.N. (E. I. Du 
Pont de Nemours & Co., Inc., Wilmington, DE). Feb 1986. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number TI88920158. (CONF-840859—Vol.3). 

From 5. symposium on the transfer and utilization of particu- 
late control technology; Kansas City, MO, USA (27 Aug 1984). 

The development of new filter media designed for reduced 
baghouse operating costs via increased filtration capacity and/or re- 
duced pressure drop is discussed. The development steps from de- 
fining industry needs, product optimization through laboratory test 
and industrial baghouse evaluations are reviewed. Results show a 
significant improvement in baghouse performance, i.e., reduced AP 
and emissions and increased A/C ratio compared to incumbent 
filter media. Small scale tests comparing performance of various 
state of the art and new filter media, and the potential impact on 
baghouse operating cost are reviewed. 2 figures, 3 tables. 


27287 (EPRI-CS—4404-Vol.3, pp 22.1-22.21) Influence 
of coal-specific fly ash properties upon baghouse performance: 
a comparison of two extreme examples. Miller, S.J.; Sears, 
D.R. (Univ. of North Dakota Energy Research Center, 
Grand Forks). Feb 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1188920158. 
(CONF-840859—Vol.3). Contract FC21-83FE60181. 

From 5. symposium on the transfer and utilization of particu- 
late control technology; Kansas City, MO, USA (27 Aug 1984). 

Pilot plant data with a large number of lignite and subbitu- 
minous coals have demonstrated that shaker baghouse efficiency is 
highly coal specific with large differences in baghouse penetration 
for different coals. A previous report has presented these findings 
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along with an observed correlation between elemental fly ash com- 
position and baghouse penetration. This paper presents a further in- 
vestigation of the relationship between fly ash properties and bagh- 
ouse penetration with woven glass fabric and shaker cleaning. The 
focus will be on two coals which represented the good and poor 
extremes of filter performance. The coal and ash properties of a lig- 
nite showing good filter performance are compared with the prop- 
erties of a lignite demonstrating very poor performance. An exami- 
nation of both chemical and physical ash properties which include 
elemental compositions as a function of size, particulate size distri- 
bution, particle surface morphology, and other physical descriptors 
is presented in an attempt to determine causes of grossly different 
baghouse performance. 12 references, 5 figures, 6 tables. 


27288 (EPRI-CS—4404-Vol.3, pp 24.1-24.19) Develop- 
ment of woven-electrode fabric and preliminary economics for 
full-scale operation of electrostatic fabric filtration. Spivey, 
J.J.; Chambers, R.L.; Harmon, D.L. (Research Triangle In- 
stitute, Research Triangle Park, NC). Feb 1986. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T188920158. (CONF-840859—Vol.3). 

From 5. symposium on the transfer and utilization of particu- 
late control technology; Kansas City, MO, USA (27 Aug 1984). 

The Research Triangle Institute (RTI) has undertaken a 
project for Southwestern Public Service (SPS) to design and fabri- 
cate electrostatic fabric filtration (ESFF) hardware and to work 
with vendors in the development of an ESFF system. The purpose 
of this project was to determine the technical feasibility of ESFF 
on a large scale. This project represents two first-ever achieve- 
ments: the first application of ESFF to a commercial-size fabric 
filter bag, and the first demonstration of a woven-in electrode fiber- 
glass filtration fabric for ESFF of this scale. ESFF bags have con- 
sistently shown a 40% reduction in operating pressure drop relative 
to the experimental control bags (identical to the woven-electrode 
bags in every respect except that they do not contain the elec- 
trodes) at air/cloth ratios of 2.0 to 4.0 ft/min. Importantly, the 
ESFF filter bags have demonstrated the ability to operate at a 
stable pressure drop at air/cloth ratios of up to 4.0 ft/min. This 
compares to typical design air/cloth ratios of about 1.6 ft/min. Ad- 
ditionally, there has been no indication of premature fabric wear for 
these bags. The economic implications of this reduced pressure 
drop are significant. A sample calculation for a 550-MW boiler pro- 
ducing 2.2 x 10° acfm of flue gas shows that, while the total capital 
cost of a new conventional reverse-air baghouse designed at a gross 
air/cloth ratio of 1.56 ft/min is $35.5 million ($64.54/kW), the total 
capital cost for an ESFF baghouse operating at the demonstrated 
air/cloth ratio of 3.4 ft/min, corresponding to an average pressure 
drop of 4.0 in. H2O, is $20.9 million ($38.00/kW). 6 references, 8 
figures, 3 tables. 


27289 (EPRI-CS—4404-Vol.3, pp 25.1-25.17) ESFF 
pilot plant operation at Harrington Station. Chambers, R.; 
Spivey, J.J.; Harmon, D. (Southwestern Public Service Co., 
Amarillo, TX). Feb 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T188920158. 
(CONF-840859—Vol.3). 

From 5. symposium on the transfer and utilization of particu- 
late control technology; Kansas City, MO, USA (27 Aug 1984). 

Under the direction of the Environmental Protection 
Agency, Southwestern Public Service (SPS) converted the pilot 
fabric filter system at Harrington Station to conduct electrostatic 
fabric filtration (ESFF) experiments. Research Triangle Institute 
was subcontracted by SPS to construct the ESFF power supply 
and to work with the vendors involved in developing a suitable 
ESFF fabric. As a result of this project, the first ESFF fabric with 
woven-in electrodes was constructed. The results of the program to 
date, with the program over half-way through its original test plan, 
have been encouraging. The pilot has confirmed previous results 
obtained in small scale pilot units, in the laboratory, as well as dem- 
onstrations that indicate ESFF will work with fly ash from an op- 
erating utility boiler. 2 references, 7 figures, 2 tables. 
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27290 (PB—86-145794/XAB) High reactivity sorbents 
for SO, control. Drehmel, D.C.; Kirchgessner, D.A.; Rakes, 
S.L. (Environmental Protection Agency, Research Triangle 
Park, NC (USA). Air and Energy Engineering Research 
Lab.). Jan 1986. 45p. NTIS, PC A03/MF AO1. 

The paper discusses studies, relating to air pollution control 
from coal-fired utility boilers, that show that the primary variable 
affecting sorbent reactivity at high temperature or at low tempera- 
ture with water droplets is surface area. For the development of 
high surface area during furnace injection, some limestones appear 
to be superior to others and can be selected accordingly. Even 
more striking are the differences in surface area development and 
sulfur capture between classes of commercially available sorbents. 
Dolomitic sorbents generally outperform their calcitic counterparts, 
and hydrates are clearly preferable to carbonates on the basis of 
SO2 capture. It has been shown further that sorbents can be modi- 
fied in a number of ways to enhance their performance. Limestones 
can be precalcined to high surface areas and injected downstream 
from the burner to preserve their reactivity. Calcitic materials can 
be pressure hydrated to increase their reactivity over atmospheric 
hydrates, and hydration parameters can apparently be adjusted to 
increase reactivity even further. Finally, additives are available that 
promote SO: capture in the full range of calcium-based sorbents, 
and iron has been identified as an effective promoter with minimal 
adverse effects when added to the water of hydration for pressure 
hydrated materials. 


2003 Power Transmission And Distribution 


27291 (DOE/ET/29046—T1) 1200 kV semi-flexible gas- 
insulated transmission program. Volume 2. Final report ap- 
pendices. Dale, S.J. (Westinghouse Electric Corp., Trafford, 
PA (USA). Power Equipment Div.). Feb 1984. Contract 
ACO01-78ET29046. 430p. NTIS, PC A19/MF A0O1; 1; GPO 
Dep. File Number DE86008525. 

This volume contains the following appendices: documenta- 
tion of calculations of current rating of compressed gas-insulated 
transmission lines (CGIT); finite elment analysis of corrugated 
sheath flexibility for compressed gas-insulated transmission cable 
system; resistance to arc damage; mechanical design and test of 
1200 kV semi-flexible SF. insulated transmission line; dielectric 
design and test of 1200 kV semi flexible SF insulated transmission 
line; methods of particle control in SFs insulated CGIT systems; 
impulse breakdown of coaxial electrodes in compressed SFe; and a 
guide to calculate conductor and sheath losses, sheath induced vol- 
tages and magnetic forces in the 1200 kV CGIT systems. 


27292 (DOE/ET/29046—T2) 1200 kV semi-flexible gas- 
insulated transmission program. Volume 1. Final report. Dale, 
S.J. (Westinghouse Electric Corp., Trafford, PA (USA). 
Power Equipment Div.). Feb 1984. Contract ACOI- 
78ET29046. 199p. NTIS, PC A09/MF AOI; 1; GPO Dep. 
File Number DE86008524. 

An SF insulated semi-flexible transmission line is described 
which uses a corrugated aluminum enclosure to reduce cost and 
provide flexibility. Mechanical behavior was evaluated using finite 
element computer analysis, bending, hydrostatic, thermal, vacuum 
and fatigue tests. A 711 mm ID, 4 mm wall, 3004 aluminum enclo- 
sure with 19 mm deep corrugations at a pitch of 70 mm was ade- 
quate for internal and external pressure. A field installation center- 
line bending radius of 15 m was demonstrated. Dielectric character- 
istics of the compact 1200 kV design with SF¢ at 440 kPa was es- 
tablished through detailed field plotting and scale model tests. High 
voltage tests on 550 kV and 1200 kV prototypes verified that a 
design using a smooth conductor with discrete flexible elements 
met performance criteria. The electrical and mechaical parameters 
of the 1200 kV and a 550 kV design meet performance and cost 
objectives. 


27293 (DOE/ET/29068—TS8) Evaluation, design and de- 
velopment of a 1200 kV prototype termination. Final report. 
(Westinghouse Electric Corp., Trafford, PA (USA). Power 
Circuit Breaker Div.). [1986]. Contract AC01-78ET29068. 
326p. NTIS, PC A15/MF AO1; 1; GPO Dep. File Number 
DE86005473. 
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The purpose of this project was to develop an innovative 
termination for application of 1200 kV gas insulated systems. This 
required the evaluation of several competing concepts using state- 
of-the-art problem solving methods. In order to effectively evaluate 
these different concepts, several difficult theoretical problems had 
to be solved. Specifically, the electrostatic, thermal and mechanical 
requirements were treated as interdependent technical and practical 
problems and practical solutions were obtained. 


27294 (DOE/RA/50152—T1) 1200 kV compressed gas- 
insulated test loop completion. Final report. Dale, S.J. (Wes- 
tinghouse Electric Corp., Trafford, PA (USA). Power Cir- 
cuit Breaker Div.). Sep 1983. Contract AC01-79RA50152. 
3lp. NTIS, PC A03/MF A0O1. File Number DE86006332. 

A 1200 kV Compressed Gas-Insulated Transmission System 
(CGIT) rated at 5000 amp buried with a 2175 kV BIL, 1800 kV 
switching impulse and 1100 kV, 60 Hz withstand voltage. In order 
to verify the 1200 kV CGIT design for long-term service, a pro- 
gram was initiated to manufacture components for a 1200 kV test 
loop. The loop would consist of the Westinghouse CGIT bus, a 
General Electric CT/PT system for in-line assembly with the bus 
and an Ohio Brass SF¢ insulated zinc oxide arrester for direct as- 
sembly to the bus. This report describes the design, manufacturing 
and testing of the various compressed gas-insulated transmission 
systems bus component for the test loop. 


27295 (EPRI-EL—4398) Long-life cable development: 
cable materials survey. Final report. Mashikian, M.S. (Con- 
necticut Univ., Storrs (USA). Inst. of Materials Science). 
Mar 1986. 105p. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number T186920244. 

This survey was conducted in several European countries, 
Japan, and the United States to study the practices of extruded 
cable materials used in distribution cables and delineate present and 
future technological trends. Materials suppliers, compounders, cable 
manufacturers and one European electric utility company were 
contacted. In Europe, with minor exceptions, and in Japan, without 
exception, crosslinked polyethylene (XLPE) was used exclusively 
and that ethylene propylene rubber was not adopted by utilities be- 
cause of higher cost. In Europe and Japan, the failure rates of 
XLPE cable, which is invariably equipped with a polymeric jacket, 
are reported to be lower than in the USA. Taped shields, impuri- 
ties, voids and construction defects were reported as the primary 
causes of high extruded cable failure rates. In all countries visited, 
the cleanliness of cable compounds has historically improved. To 
retard water treeing, different methods are utilized or are being 
contemplated. No revolutionary changes or totally new materials 
are being contemplated in the foreseeable future. 


27296 (EPRI-EL—4496) Modeling of external power 
system networks for on-line security analysis. Final report. 
Bose, A. (Arizona State Univ., Tempe (USA). Dept. of 
Electrical and Computer Engineering). Mar 1986. 65p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T1I86920224. 

The on-line security analysis function in today’s control cen- 
ters processes the steady-state results of several hundred contingen- 
cies to periodically determine the security of the power system. For 
accurate results, the analysis must be done on a representation of 
the total interconnected network. This requires the modeling of the 
external systems from which the control does not receive real-time 
data. In the absence of data links between control centers, the real- 
time status and analog data for those external systems must be as- 
sumed or estimated. In this report, the effects of errors in this as- 
sumed data on the security analysis results are presented. Using 
these effects as the criteria, the two most common external model- 
ing approaches are compared for their robustness by testing on two 
different power systems. The results show that status errors affect 
the security analysis results more than analog errors, that errors 
electrically closer to the internal system have larger effects than 
those further away, and that the reduced external models produce 
less accurate results than the unreduced models. 
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27297 (OA-Trans—2764) Low voltage electricity distribu- 
tion connection policy for LV loads. Kerleguer, R. Translat- 
ed from RGE, Revue Generale de I'Electricite ; No. 1, 13- 
15(Jan 1984). 7p. NTIS (US Sales Only), PC A02/MF ‘A01. 
File Number DE86900564. 

After a brief historical background, the author recalls the ad- 
vantages of single-phase service connection for domestic loads, at 
least within certain limits, and specifies the standards and rules that 
apply to customer supply lines - including the recently-created 90 
A service. The new tarifis to be introduced by Electricite de 
France will have technical implications, since the "yellow tariff” is 
to raise the permissible LV limit to 250 kVA. 
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27298 (PNCT-N—831-83-01) Annual progress report of 
Power Reactor and Nuclear Fuel Development Corporation, 
Tokai Works. April 1982-March 1983. Nakajima, Kentaro. 
(Power Reactor and Nuclear Fuel Development Corp., 
Tokyo (Japan)). Sep 1983. 156p. NTIS (US Sales Only), PC 
A08/MF A0O1. File Number DE86780437. 

Separate abstracts are presented for each of the papers in- 
cluded in the data base. 
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REFER ALSO TO CITATION(S) 27037, 27328, 27384, 27385, 27386, 27388, 
27396, 27398, 27401, 27402, 27403, 27404, 27407, 27409, 27413, 27417, 27419, 
27421, 27422, 27423, 27424, 27426, 27427, 27428, 27429, 27430, 27431, 27432, 
27433, 27434, 27435, 27436, 27437, 27438, 27440, 27441, 27443, 27444, 27445, 
27447, 27448, 27449, 27450, 27451, 27452, 27453, 27454, 27455, 27456, 27457, 
27458, 27459, 27460, 27461, 27463, 27464, 27465, 27466, 27467, 27469 


27299 (BMI—1985-075/3) Optimized training of respon- 


sible shift personnel in nuclear power plants. Supplement 
Volume 3 for Chapter 5: Task analysis. Final report. 
(Bundesministerium des Innern, Bonn (Germany, F.R.); 
VGB Technische Vereinigung der Grosskraftwerksbetreiber 


e.V., Essen (Germany, F.R.)). May 1985. 193p. (in 
German). NTIS (US Sales Only), PC A09/MF AO1. File 
Number DE86750991. 

Schriftenreihe Reaktorsicherheit und Strahlenschutz. 

Derivation of learning targets from task analyses requires 
consideration of all process steps relevant to safety. This supple- 
ment volume indicates the functions they serve, classes of tasks, list 
of tasks, an example of task solution, the class of tasks ‘abnormal 
operation’ (heavy water reator), the definition of learning stages, 
the list of verbs for relating learning to stages, descriptors for tech- 
nical and abnormal operation (heavy water reactor), verification of 
descriptors, and connection of action and learning targets by de- 
scriptors. (DG). 


27300 (IWGFPT—22, pp 16-32) Proving test on the reli- 
ability for BWR 8x8 fuel assemblies in Japan. Fujibayashi, 
T.; Koizumi, S.; Tsukui, K.; Futami, T.; Okubo, T.; Mi- 
shima, Ye Oishi, M.; Aoki, ‘a (Toshiba Corp., Japan; 
Nippon Nuclear Fuel Development Co. Ltd., Oarai, Ibaraki; 
Tokyo Electric Power Co., Inc., Japan; Sophia Univ., 
Tokyo, Japan; Tokyo Univ., "Japan). Nov 1985. NTIS (US 
Sales Only), PC A15/MF A01. File Number DE86701688. 
(CONF-8411246—). 

From Specialists’ meeting on post irradiation examination 
and experience; Tokyo, Japan (26 Nov 1984). 

uclear Power Engineering Test Center (NUPEC) has been 

carrying out "Proving test on the reliability for BWR 8x8 fuel as- 
sembiles” under sponsorship of the Ministry of International Trade 
and Industry (MITT). This project is to verify the reliability of typi- 
cal 8x8 fuel assemblies used in Japanese commercial boiling water 
reactors (BWR), with systematic data obtained through the manu- 
facturing, irradiation and post irradiation examination (PIE) stages. 
As monitoring fuels, ten assemblies were selected from the first 
reload fuels for Fukushima Daiichi No. 3 Nuclear Power Station 
(BWR, 784 MWe) of the Tokyo Electric Power Company. These 
assemblies were manufactured by ordinary procedures, but extra ex- 
aminations were carried out in addition to the normal quality con- 
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trol inspections to determine their characteristics before irradiation. 
The ten assemblies were loaded in the core and irradiation started 
while monitoring their operational conditions. Five of them were 
retained in the core for four cycles, just as ordinal BWR fuels are. 
However, the other five were discharged during this period for 
PIE to study their intermediate exposure status. All the monitoring 
assemblies were confirmed to be sound through on-site inspections. 


27301 (IWGFPT—22, pp 65-85) BWR MOX fuel data 
from the DODEWAARD demonstration assemblies. Bairiot, 
H.; Deramaix, P.; Haas, D.; Lippens, M.; Outryve 
d’Ydewalle, B. van; Breemer, N.C.; Engen, W.R. van; 
Hulst, P.J. van der. (Societe Belge pour 1’Industrie Nu- 
cleaire, Brussels; Gemeenschappelijke Kernenergiecentrale 
Nederland N.V., Arnhem). Nov 1985. NTIS (US Sales 
Only), PC A15/MF AOl. File Number DE86701688. 
(CONF-8411246—). 

From Specialists’ meeting on post irradiation examination 
and experience; Tokyo, Japan (26 Nov 1984). 

This paper summarizes the irradiation results of the 7 MOX 
fuel assemblies of the so-called Pu-island design which were loaded 
into the DODEWAARD reactor in the period April 1971-March 
1981. The assemblies were designed to have the same performance 
as and to be interchangeable with a standard uranium assembly of 
the same reload. The assemblies were composed of 20 or 22 UOz 
pelletized rods at the bundle periphery, 1 MOX, a standard UO: or 
a fuelless grid support rod, 12 to 16 mixed oxide fuel rods and (in 
some assemblies) 2 Gadolinia-UO2 rods. Two MOX assemblies 
were loaded into the reactor in April 1971 until April 1974 (cycles 
2, 3, 4 and 5) and achieved an average bundle burnup of 20.2 
GWd/tM. The remaining 5 assemblies were first loaded into the re- 
actor in cycle 5 and 6 and remained there for 4 to 5 cycles. The 
maximum average assembly burnup achieved with these assemblies 
is 34.8 GWd/tM. Post irradiation non-destructive examination has 
been carried out by GKN on site and by CEN/SCK in Mol and 
ECN in Petten. These examinations involved: visual inspection, 
neutrography, gamma scanning, eddy current tests etc. Destructive 
PIE, carried out by CEN/SCK and ECN consisted a.o. in fuel rod 
punctures and gas analysis, residual gas analysis, hydrogen determi- 
nation in the clad, metallographic examinations, microprobe analy- 
sis, local burnup analysis and isotopic determinations. Based on 
post-irradiation examinations and operating experience, a satisfac- 
tory performance of these Pu-island assemblies has been achieved 
with low power peaking and good nuclear behaviour. The paper 
outlines some aspects of the nuclear data base resulting from this 
program and its usefulness in benchmarking the nuclear design 
codes. 


27302 (IWGFPT—22, pp 111-122) Fuel examination 
techniques and experience at Finnish nuclear power plants. 
Moisio, J.; Patrakka, E. (Imatran Voima Oy, Helsinki, Fin- 
land; Teollisuuden Voima Oy, Finland). Nov 1985. NTIS 
(US Sales Only), PC AI15/MF AO0Ol. File Number 
DE86701688. (CONF-8411246—). 

From Specialists’ meeting on post irradiation examination 
and experience; Tokyo, Japan (26 Nov 1984). 

Two nuclear power plants are in operation in Finland. The 
Loviisa plant, owned by Imatran Voima Oy, consists of two PWR 
units of the VVER-440 type. Teollisuuden Voima Oy operates at 
Olkiluoto the TVO power plant, consisting of two BWR units, 660 
MWe net each. Fuel performance surveillance at both power plants 
is carried out in accordance with specific fuel surveillance pro- 
grams which present the principles and guidelines for fuel operation 
surveillance and irradiated fuel examinations. The programs have 
been implemented with success for several years. Possibility of pool 
side examinations at the Loviisa station has been quite limited to 
date, due primarily to the fuel bundle being enveloped in a shroud 
tube not designed for disassembly. Until now, the fuel assembly, the 
upper ends of fuel pins and the lower grid of fuel bundle have been 
submitted to visual inspection. Owing to these reasons one fuel as- 
sembly of high burnup was sent to the hot cell of Studsvik Energi- 
teknik Ab, Sweden, for destructive inspections. An inspection stand 
where the fuel assembly can be dismantled has been designed and 
constructed in Finland and pilot tests have been started. Pool side 
fuel assembly and channel examinations have been performed rou- 
tinely at the TVO power plant. The fuel assembly examinations in- 
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clude visual inspections, length measurements, oxide layer thickness 
measurements, in-core sipping, and crud sampling and analysis. In 
addition, eddy current testing of a leaking fuel assembly has been 
performed. The fuel channel examination program consists of visual 
inspections, length measurements and dimensional measurements, 
including bow, twist, bulge and oxide layer thickness measure- 
ments. A program for reusing fuel channels has been established. 


27303 (IWGFPT—22, pp 123-157) Post-irradiation ex- 
amination (PIE) of Tsuruga fuel, Part-2. Tsuchie, Y.; 
Kodama, T. (Japan Atomic Power Co., Tokyo; Japan 
Atomic Energy Research Inst., Tokai. Ibaraki Prefecture). 
Nov 1985. NTIS (US Sales Only), PC A15/MF A01. File 
Number DE86701688. (CONF-8411246—). 

From Specialists’ meeting on post irradiation examination 
and experience; Tokyo, Japan (26 Nov 1984). 

iming at (a) understanding on in-reactor behavior and dem- 

onstration on integrity of LWR fuel, (6) demonstration on domestic 
(Japanese) nuclear fuel fabrication technology, (c) establishment 
and development of PIE techniques, etc., PIE of 2 fuel bundles 
(type: 7x7, irradiation period: approx. 6 years, bundle average burn- 
up approx. 22 GWd/MTU) discharged from JAPC Tsuruga Reac- 
tor (BWR, 357 MWe) has been carried out during March 1980 
through March 1983. This was executed as a collaborative study 
between JAERI and Japanese BWR Group of 9 companies (utili- 
ties, plant fabricators, cladding tube fabricators) and as the first 
project in the Reactor Fuel Examination Facility of JAERI, Tokai. 
Regarding the first half of the PIE results PART-1, see ref. (2). In 
this paper, the remaining half of the results and the summary are 
presented as PART-2. Based on detailed PIEs and evaluations fol- 
lowed, the original aims revealed to have been fulfilled successful- 
ly. Because of a traceability of records and data and well-character- 
ized fuel, the PIE data obtained gave rise to a high quality data 
package which can be used for demonstration of fuel integrity in 
not only BWR but PWR, and as a reference data set for proceeding 
R/D on LWR fuels in future. 


27304 (IWGFPT—22, pp 169-173) Effects of extended 
burnup on PWR cladding and fuel properties. Coleman, T.A.; 
Bain, G.M.; McInteer, W.A.; Mayer, J.T.; Papazoglou, T.P. 
(Babcock and Wilcox Co., Lynchburg, VA, USA). Nov 
1985. NTIS (US Sales Only), PC A15/MF AOl. File 
Number DE86701688. (CONF-8411246—). 

From Specialists’ meeting on post irradiation examination 
and experience; Tokyo, Japan (26 Nov 1984). 

e physical and mechanical properties of UO2 fuel and Zir- 

caloy-4 cladding have been investigated in the burnup range of 30- 
57 GWD/mtU under a DOE-sponsored irradiation program con- 
ducted in Duke Power Company's Oconee-1 reactor. The program 
was designed to study the performance of several B and W fuel as- 
semblies of 15x15 design through five cycles of irradiation. Their 
performance has been closely followed by extensive poolside and 
hot cell post-irradiation examinations after 3, 4, and 5 cycles of irra- 
diation to an assembly average burnup of 50.6 GWD/mtU. This 
paper describes the effects of extended burnup on the properties of 
the fuel and cladding materials. The data are derived from poolside 
examinations as well as detailed hot cell examinations of fuel rods 
extracted from the above fuel assemblies. Conclusions regarding the 
effects of extended burnup on the properties of the fuel and clad- 
ding are drawn from the collective results of this program. 


27305 (IWGFPT—22, pp 174-186) Dimensional behav- 
jour of LWR fuel. Manzel, R.; Knaab, H.; Stehle, H. 
(Kraftwerk Union A.G., Erlangen, Germany, F.R.). Nov 
1985. NTIS (US Sales Only), PC Ai5/MF AOl. File 
Number DE86701688. (CONF-8411246—). 

From Specialists’ meeting on post irradiation examination 


and as Tokyo, Japan (26 Nov 1984). 

radiation causes dimensional changes in LWR fuel rods as 
well as in structural parts and BWR flow channels made from Zir- 
caloy. Since the time when such effects became obvious many ef- 
forts were devoted to obtain reliable data for improved design and 
performance predictions. Today it is possible to summarize the state 
of the art and to give an outlook on further needs. Non-destructive 
techniques are well established to monitor dimensional changes of 
rods, assemblies and flow channels in the fuel pool. The present 
paper describes these techniques and presents results up to high 


burnups. The most pronounced dimensional changes occur at the 
fuel rods. They result mainly from fast neutron effects (creep and 
growth) and from interaction of the cladding with the fuel pellets. 
Although the separate effects of dimensional changes are fairly well 
understood detailed examinations were performed in the hot cell to 
identify the mechanisms of such interaction. Dimensional changes 
by growth of Zircaloy parts, especially if fully recrystallized mate- 
rial is used, are considerably smaller; they are purely controlled by 
the fast fluence which, however, slightly deviates from a linear re- 
lationship with burnup. Differential growth effects cause the bow 
of flow channels, whereas the deflection is mainly due to creep. 
Today a large data base with regard to the dimensional changes of 
LWR fuel is existing up to and already beyond the present design 
burnups. Further activities are required with respect to the realiza- 
tion of extended design burnups. Because of the trends towards 
probabilistic design models there is also a need for the broadening 
of the data base for better evaluation of statistical distribution func- 
tions of the dimensional changes. Furthermore surveillance pro- 
grams are necessary in case of significant changes in the materials 
used or in the design. 


27306 (IWGFPT—22, pp 187-201) Effects of the fast 
neutron irradiation on the mechanical properties of recrystal- 
lized Zircaloy-2 Yamashita, K.; Yasuda, T.; 
Nomata, T.; Yasuda, T.; Aoki, T. (Nippon Nuclear Fuel 
Development Co. Ltd., Oarai, Ibaraki; Toshiba Corp., 
Japan; Hitachi, Ltd., Japan; Nuclear Power Engineering 
Test Center, Japan). Nov 1985. NTIS (US Sales Only), PC 
A15/MF AOl. File Number DE86701688. (CONF- 
8411246—). 

From Specialists’ meeting on post irradiation examination 
and experience; Tokyo, Japan (26 Nov 1984). 

Zircaloy-2 cladding tubes, recrystallized at 853 K, which 
had been irradiated in the core region of the Fukushima Daiichi 
No. 3 reactor for up to three years were used for tension, burst, 
and Vickers hardness testings. The specimens, irradiated at fluences 
of 1 to 5 x 10% n/m? (E.MeV), were tested using identical test ma- 
chines and procedures, which allowed quite precise fluence depend- 
ence data of mechanical properties to be obtained. The yield 
strength increment Aosub(y) with irradiation was confirmed to 
follow the following equation, when the neutron fluence was over 
1 x 10% n/m* Aosub(y)=A(phit)sup(n) where n=0.1. This relation 
was similarly recognized for tensile strength, hoop yield strength, 
ultimate hoop strength, and Vickers hardness. The hoop yield 
strength to yield strength ratio for unirradiated specimens was 
about 1.7 which demonstrated the material’s anisotropy, while for 
specimens irradiated at more than 1 x 105 n/m? the ratio decreased 
to about 1.2, which corresponded to isotropical behavior. Elonga- 
tions decreased rapidly in the early stage of irradiation until, at 
about 1x10‘ n/m?, saturation was observed. Circumferential elon- 
gation showed a similar trend. A spiral fracture mode was observed 
in the case of tension tests of irradiated specimens, which corre- 
sponded to small elongations. Vickers hardness was linearly related 
to the tensile strength. 


27307 (IWGFPT—22, pp 220-229) Helium generation 
and its effect on BWR fuel rods. Yang, R.L.; Crowther, R.L. 
(General Electric Co., San Jose, CA, USA. Nuclear Energy 
Engineering Div.). Nov 1985. NTIS (US Sales Only), PC 
A15/MF AOl. File Number DE86701688. (CONF- 
8411246—). 

From Specialists’ meeting on post irradiation examination 
and experience; Tokyo, Japan (26 Nov 1984). 

It was reported that a significant amount of helium is pro- 
duced in the fuel pellets by ternary fission and alpha decay of trans- 
uranic elements. Some of the generated helium atoms are released 
from the fuel pellets to the gap and plenum region. The released 
helium atoms will improve the gap conductance and thus reduce 
fission gas release of the fuel rods. This phenomenon is especially 
prominent in high burnup BWR fuel rods. The purpose of this 
paper is to (1) present the helium release data from high burnup 
BWR rods, (2) predict the amount of helium generation by a lattice 
physics code and correlate the helium release with the generation 
amount, (3) evaluate the accuracy of the predicted helium genera- 
tion by comparing with experimentally measured vaiues, (4) evalu- 
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ate the effect of helium release on fuel performance by using the 
formulae described in this paper. 


27308 (IWGFPT—22, pp 230-240) Behavior of gaseous 
and volatile fission products in BWR fuel rods. Ohuchi, A.; 
Nomata, T.; Koizumi, S.; Aoki, T. (Nippon Nuclear Fuel 
Development Co. Ltd., Oarai, Ibaraki; Toshiba Corp., 
Japan; Nuclear Power "Engineering Test Center, Japan). 
Nov 1985. NTIS (US Sales Only), PC A15/MF A011. File 
Number DE86701688. (CONF-841 1246—). 
From Specialists’ meeting on post irradiation examination 
ience; Tokyo, Japan (26 Nov 1984). 

paper describes the behavior of gaseous and volatile fis- 
sion products in current BWR fuel rods, irradiated as monitoring 
fuel rods in the Fukushima Daiichi No.3 Reactor of the Tokyo 
Electric Power Co., Inc. Determination of fission gas release has 
been performed on 71 fuel rods of 105 monitoring fuel rods. Fission 
gas release rate was in the range of 0.05-21% for 4.4-30 GWd/t 
burnup. Maximum fission gas release rate showed a tendency to 
reach a plateau at approximately 21%. Above 25 GWd/t burnup, a 
significant amount of generated helium was observed as additional 
helium in the original fill gas. Migration of cesium as a volatile fis- 
sion product showed a good correlation with fission gas release 
characteristics in the range of 0.5-20% fission gas release. The 
transported fraction of cesium from fuel pellet to cladding wall was 
approximately 7.5+-2% of fission gas release rate. 


and ex 


27309 (IWGFPT—22, pp 241-254) Non-destructive de- 
termination of fission gas release in ramp-tested LWR fuel 
rods: Methods and oe. Markgraf, J.F.W.; Dassel, G.; 
Fischer, G.; Ruyter, I.; Wuertz, R. (Commission of the Eu- 
ropean Communities, ’Petten, ‘Netherlands. Joint Nuclear 
Research Center; Netherlands Energy Research Founda- 
tion, Petten; Kraftwerk Union A.G., Erlangen, Germany, 
F.R.; Kernforschungsanlage Juelich G.m.b.H., Germany, 
F.R.; Kraftwerk Union A.G., Karlstein, Germany, F.R.). 
Nov 1985. NTIS (US Sales Only), PC A15/MF AOl. File 
Number DE86701688. (CONF-841 1246—). 

From Specialists’ meeting on post irradiation examination 
and —s Tokyo, Japan (26 Nov 1984). 

methods of non-destructive determination (NDE) of 

fission gas release in LWR fuel rods will be presented: (1) A NDE 
method based on gamma-spectrometric evaluation of Kr-85 activity 
in the fuel rod plenum region: This method has been applied since 
1980 at HFR for all ongoing LWR transient test programmes. In 
addition to a description of the NDE technique used, the data from 
the destructive PIE and the Kr-85 method is reviewed. The Kr-85 
method offers, at low costs and within a short time interval after 
the irradiation is terminated, the possibility of determining the fis- 
sion gas release of a fuel rod exposed to multiple power ramps at 
different burnup levels after each consecutive transient test. (2) A 
“quasi NDE” method based upon the conventional fission gas re- 
lease measuring technique, but using a laser-based puncturing and 
welding device in a hot cell: This device provides the capability of 
puncturing, refilling and resealing of the puncture by welding of 
fuel rods, thus facilitating intermediate fission gas analysis, re-irra- 
diation, storage and re-processing of a non-defective” fuel rod. (3) 
Another "quasi NDE” method using the conventional technique of 
analysing fission gas release, but providing re-instrumentation of 
pre-irradiated fuel rods with pressure sensors and a sampling con- 
nection with valve facilitating in-pile transient fission gas release 
monitoring and intermediate fission gas analysis: A new irradiation 
device at the HFR offers these features. The re-instrumentation 
procedure and the method of fission gas sampling, void volume de- 
termination and refilling will be described. 


27310 (IWGFPT—22, pp 255-262) Determination of the 
irradiation time elapsed after release of volatile fission prod- 
ucts in water reactor fuel. Bagger, C.; Mogensen, M. 
National Lab., Roskilde, Denmark). ‘Nov 1985. NTIS (US 
Sales Only), PC A15/MF AO1. File Number DE86701688. 
(CONF-8411246—). 

From Specialists’ meeting on post irradiation examination 
and “yee Tokyo, Japan (26 Nov 1984). 

intentional power excursions causing release of volatile 

fission products in water reactor fuel may occur during long term 
irradiation, e.g. by control rod movement. Two independent meth- 


ods based on post-irradiation measurements are described for deter- 
mination of the time of such releases. One method is based on 
measurement of the ratio between the 1°7Cs radioactivity at the rim 
and at the center of a fuel cross section. The build-up of 1°7Cs as a 
function of time is computed from the power history. Calculation 
of the time of a transient from the experimentally determined '°7Cs 
ratio is enabled by assuming a fractional '°7Cs release in the fuel 
center of known magnitude. In case of several transients the time of 
the last one is determined. The second method is based on measure- 
ment of the *Kr/®Kr ratio in retained and in released fission gas. 
In the retained gas the ratio changes along the irradiation due to 
production and radioactive decay, while decay, only, is responsible 
for changes in the released gas. This enables calculation of the re- 
lease time of the fission gas. In case of several transients the ‘aver- 
age age” of the released gas is determined. 


27311 (IWGFPT—22, pp 289-299) PIE techniques used 
in the Studsvik hot cells for analysing different stages of fuel 
rod defects. Forsyth, R.S.; Lysell, G. (Studsvik Energiteknik 
AB, Nykoeping, Sweden). Nov 1985. NTIS (US Sales 
Only), PC AI15/MF AOl. File Number DE86701688. 
(CONF-8411246—). 

From Specialists’ meeting on post irradiation examination 
and experience; Tokyo, Japan (26 Nov 1984). 

The paper presents a short description of some of the PIE 
techniques used in Studsviks Hot Cell Laboratory where investiga- 
tions are performed on full length power reactor fuel rods and on 
short rod segments of a wide variety of types, usually in conjunc- 
tion with power ramp testing. Applications of the techniques are il- 
lustrated by examples of the results from full length power reactor 
rods, as well as shorter length rods ramp tested in the R2 reactor. 
Fuel rods which have operated with defects in a power reactor 
were also examined, and the techniques to examine them are de- 
scribed. 


27312 (IWGFPT—22, pp 300-307) Experience of disas- 
sembly of irradiated power reactor fuel at JAERI. Sakakur 
A.; Yamaki, J.; Kodama, T. (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki. Tokai Research Establishment). 
Nov 1985. NTIS (US Sales Only), PC A15/MF AOl1. File 
Number DE86701688. (CONF-8411246—). 

From Specialists’ meeting on post irradiation examination 
and experience; Tokyo, Japan (26 Nov 1984). 

Reactor Fuel Examination Facility (RFEF) at JAERI 
has been operated since December, 1979. Many kinds of data on 
the integrity of the irradiated power reactor fuels have been ob- 
tained through the comprehensive post-irradiation examinations 
(PIE) of the full size fuel assemblies for BWR, PWR and HWR 
(Heavy Water Reactor) Fugen”. These assemblies to be examined 
at the RFEF have a lot of differences on shape, weight and the 
number of fuel rods, so that the different PIEs must be performed 
according to the types of the assemblies. And also, disassembling 
procedure is determined by the aim of PIE and the users request. 
Up to the present, the RFEF at JAERI has developed several 
kinds of technique for disassembling procedures, which are very 
important works previous to the start of nondestructive examina- 
tion (NDE) and destructive examination (DE). 


27313 (IWGFPT—22, pp 319-323) Some methods for 
post-irradiation examination of power reactor fuel elements. 
Varovin, I.A.; Eperin, A.P.; Nikiforov, S.A.; Tsykin, A.V.; 
Golovnin, I. S.; Bibilashvili, Yu.K.; Sokolov, F.F. (V m4 
Lenin's Nuclear Power Plant, SCAE, Leningrad, USSR; 
Vsesoyuznyj Nauchno-Issledovatel'skij Inst. Neorganiches- 
kikh Materialov, Moscow, USSR). Nov 1985. NTIS (US 
Sales Only), PC A15/MF A0O1. File Number DE86701688. 
(CONF-8411246—). 
From Specialists’ meeting on post irradiation examination 
and experience; Tokyo, Japan (26 Nov 1984). 
paper discusses the main results of studies c.. the sur- 
face conditions of irradiated clad material used for fuels of RBMK 
assemblies. The design, main technical characteristics of the RBMK 
fuel assemblies and rods are given. The distribution of crud on fuel 
clad surfaces pertaining to the function of height and burnup was 
investigated. Linear dependence between crud thickness and assem- 
bly burnup was established. Studies of the crud composition 
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showed iron oxide components up to 90%. At the fuel clad surface 
an oxide film was formed < 10 mm thick. The hydrogen content 
insignificantly exceeds its initial value and is not more than 0.005%. 
Hydrides are oriented randomly. The plasticity of cladding is not 
below 10%. The investigations were carried out in the “hot” cells 
of the Leningrad NPP. 


27314 (IWGFPT—22, pp 324-335) Recent development 
of post-irradiation examination techniques at NFD. Matsu- 
shima, Y.; Sakaguchi, N.; Tsukui, K.; Aoki, T. (Nippon Nu- 
clear Fuel Development Co. Ltd., Oarai, Ibaraki; Nuclear 
Power Engineering Test Center, Japan). Nov 1985. NTIS 
(US Sales Only), PC A15/MF AOl. File Number 
DE86701688. (CONF-8411246—). 

From Specialists’ meeting on post irradiation examination 
and experience; Tokyo, Japan (26 Nov 1984). 

arious kinds of techniques have been developed and ap- 

plied to the post-irradiation examination (PIE) of irradiated fuels 
and other materials at the NFD Hot Laboratory. Among these, the 
following three techniques, recently put to practical use, are de- 
scribed. (1) For restoration of destructively tested fuel rod, a tech- 
nique to restore puncture tested and sectioned fuel rods has been 
developed. Those fuels and decladded UO: particles, used together 
with fresh cladding tubes, were TIG welded to complete fuel rods 
and reassembled into a standard 8x8 fuel bundle. After PIE comple- 
tion, this procedure would be helpful in regard to licensing for 
transportation to, and handling in, the reprocessing plant. (2) For 
oxide thickness measurement, a non-destructive method for measur- 
ing water side corrosion in Zry-2 cladding tubes has been devel- 
oped. The frequency of 0.5 MHsub(z) was chosen for exciting eddy 
current in the lift-off method. Comparison between the values ob- 
tained in a destructive test and this non-destructive method showed 
good agreement for oxide layer thicknesses ranging 10m to 
150m. (3) For specimen preparation, structural materials and core 
components have a variety of shapes. A technique to prepare me- 
chanical test specimens from those irradiated materials has been de- 
veloped. A typical procedure for the tensile test coupon made out 
of thick stainless steel tubing was as follows: a) cutting it to an ap- 
propriate size of arc shape using a diamond saw, b) punching to a 
coupon, and c) finishing by a milling machine to remove the work 
hardened layer of the material. 


27315 (K/OP—238) Uranium-232 production in current 
design LWRs. Arthur, W.B. (Oak Ridge Gaseous Diffusion 
Plant, TN (USA)). 19 Aug 1977. Contract ACO0S5- 
840T21400. 26p. NTIS, PC A03/MF AOl1; 1; GPO Dep. 
File Number DE86003588. 

The spectrum-dependent zero dimensional depletion code, 
LEOPARD, was modified to permit a study of uranium-232 build- 
up in pressurized (PWR) and boiling water reactors (BWR). The 
results of the study showed good agreement with comparable cal- 
culations performed by Westinghouse for PWRs but poor agree- 
ment with General Electric calculations for BWRs. Differences 
noted were attributed to the nuclear cross section data and, in the 
case of the BWR results, the method of calculation. This study in- 
dicates that even at the high burnups projected for current light 
water reactor fuels, the discharged fuels do not reach concentra- 
tions of U-232 in excess of the current gaseous diffusion plant feed 
specification of 110 ppB (U-232/U-235) provided the fuel charged 
to the reactor is free of thorium and U-236 and that the reactor 
achieves a reasonable load factor. However, the U-232 concentra- 
tion in reactor fuel increases between the time it is discharged from 
the reactor and the time it is reprocessed. After about two years of 
storage the U-232 concentration reaches the 110 ppB limit. The fol- 
lowing conditions were shown to cause the U-232 concentration in 
reactor fuel at discharge to exceed the current GDP feed specifica- 
tion: a fuel loading with in excess of 88 ppB (U-232/U-235) in it; a 
fuel loading with in excess of 0.5 w/o U-236 in it; a fuel loading 
with in excess of 20 ppM (Th-232/uranium) in it; and a reactor load 
factor below 0.33. 23 refs., 10 figs. 


27316 (NUREG—1186) Technical specifications: Hope 
Creek Generating Station (Docket No. 50-354). Appendix A 
to License No. NPF-50. (Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Reactor Regula- 
tion). Apr 1986. 529p. NTIS, PC A23/MF AOI - GPO. File 
Number T186901281. 


Information is provided on the technical specifications for 
the Hope Creek Nuclear Power Station. Areas of interest discussed 
in this report include: safety limits and limiting safety system set- 
tings; limiting conditions for operation and surveillance require- 
ments; design features; and administrative controls. (JDB) 


27317 (SVF—168, pp 2-8) Examination of defects in a 
titanium tube from the Ringhals 1 condenser. Henrikson, S. 
(Korrosionsinstitutet). Oct 1984. (In Swedish). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86701577. 

In Sea water corrosion - follow up an advisory service, July 
1983-July 1984. 

Examinations made in a scanning electron microscope, mi- 
croprobe analysis and ordinary light microscope show that the pits 
in the titanium tube, which have a max depth of 0,1 mm, were not 
caused by corrosion. The following observations indicate that the 
pits were caused mechanically through the action of tool steel: - 
transverse scratches adjoining the pits - regular edges of the pits - 
external dents corresponding to the internal pits - abundant quanti- 
ties of iron and some chromium at the bottom of the pits. The lo- 
calization of the pits in the roller-expanded surface of the tube 
makes it most probable that they were caused by damaged rolls. 


27318 (SVF—168, pp 2) Inspection of a condenser in 
Oskarshamn 2. Henrikson, S. (Korrosionsinstitutet). Oct 
1984. (In Swedish). NTIS (US Sales Only), PC A02/MF 
AO1. File Number DE86701577. 

In Sea water corrosion - follow up an advisory service, July 
1983-July 1984. 

The condenser, which has titanium tubes roller-expanded in 
tube plates of clad steel (type 316), revealed no corrosion attack re- 
quiring protective measures apart from those already adopted - sac- 
rificial anodes of soft iron during operation and continuous fresh- 
water rinsing of the tube plates during shutdown. The surfaces of 
the tube plates which were experimentally coated with min 500 ym 
solvent-free epoxy coating were in very good condition. 
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27319 (CEGB-TPRD/B—0648/N85) Modelling the be- 
haviour of corrosion products in the primary heat transfer cir- 
cuits of pressurised water reactors. A review of principles. 
Rodliffe, R.S.; Polley, M.V.; Thornton, E.W. (Central Elec- 
tricity Generating Board, Berkeley (UK). Berkeley Nuclear 
Labs.). May 1985. 65p. NTIS (US Sales Only), PC A04/MF 
AO1. File Number DE86701689. 

The redistribution of corrosion products from the primary 
circuit surfaces of a water reactor can result in increased flow re- 
sistance, poorer heat transfer performance, fuel failure and radioac- 
tive contamination of circuit surfaces. The environment is generally 
sufficiently well controlled to ensure that the first three effects are 
not limiting. The last effect is of particular importance since radio- 
active corrosion products are major contributors to shutdown fields 
and since it is necessary to ensure that the radiation exposure of 
personnel is as low as reasonably achievable. This review focuses 
attention on the principles which must form the basis for any 
mechanistic model describing the formation, transport and deposi- 
tion of radioactive corrosion products. It is relevant to all water re- 
actors in which the primary heat transfer medium is predominantly 
single-phase water and in which steam is generated in a secondary 
circuit, i.e. including CANDU pressurised heavy water reactors, 
Soviet VVERs, etc. 
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27320 (CEGB-TPRD/B—0652/N85) Transition stress in 
the creep of alpha phase zircaloy-4 at high temperature. Don- 
aldson, A.T.; Ecob, R.C. (Central Electricity Generating 
Board, Berkeley (UK). Berkeley Nuclear Labs.). May 1985. 
16p. (PWR- “FBWG-P_-85. 295). NTIS (US Sales Only), PC 
AG2/MF AO01. File Number DE86701668. 

Uniaxial, tensile constant stress tests and repeated loading 
tests have been conducted over the temperature range 923 to 1073 
K on Zircaloy-4 sheet specimens prepared from PWR fuel cladding 
tubes. A transition is observed in the deformation behaviour. At 
stresses below the transition stress, microyielding and grain bounda- 
ry diffusion processes control creep, whereas at higher stresses gen- 
eral yielding occurs and recovery controlled dislocation creep 
dominates the deformation process. 


27321 (EPRI-NP—4250-M) Fuel performance evaluation 
in 16 x 16 assemblies at Arkansas Nuclear One, Unit 2. Final 
report. Weber, R.G.; Corsetti, L.V. (Combustion Engineer- 
ing, Inc., Windsor, CT (USA). Power Systems Div.). Mar 
1986. 59p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T186920235. 

This final report summarizes the results of a program to 
evaluate the performance of the Combustion Engineering 16 x 16 
fuel assembly design. This program was performed at Arkansas 
Power and Light’s Arkansas Nuclear One Unit-2 reactor over its 
first three cycles of operation. A total of 300 characterized standard 
fuel rods were loaded into six characterized assemblies (50 rods per 
assembly); two from each fuel batch intended for one, two- or 
three-cycles of operation. All six characterized assemblies were in- 
spected after Cycle 1 while three two-cycle and two three-cycle 
characterized assemblies were inspected after Cycle 3. The assem- 
blies were inspected to characterize visual appearance, assembly 
length, fuel rod channel closure or bow, assembly bow and shoul- 
der gap. Additionally, three assemblies (one each with one-, two-, 
or three-cycles of exposure) were disassembled and selected fuel 
rods were removed for single rod inspections. These inspections in- 
cluded visual appearance, length measurements, spiral profilometry, 
eddy-current testing and oxide-film thickness measurements. The 
overall findings of this program confirmed the satisfactory perform- 
ance of the 16 x 16 fuel rod and assembly design. The detailed fuel 
assembly and fuel rod examination results were consistent with ex- 
pectations and behavior previously observed and reported for the 
Combustion Engineering 14 x 14 fuel assembly design. 


27322 (GEND-INF—072) Analysis and testing of the 
HP-R-214 dome monitor cable from Three Mile Island Unit 
2. Richards, E.H.; Dandini, V.J. (Sandia National Labs., Al- 
buquerque, NM (USA)). Mar 1986. Contract ACO07- 
761D01570. 34p. NTIS, PC A03/MF AOl1; 1; GPO Dep. 
File Number DE86009093. 

After the accident at Three Mile Island, Unit 2, two sections 
of a cable connected to the HP-R-214 dome monitor were removed 
for testing. One section had been directly exposed to the accident 
environment: the other had been installed in conduit. In addition, 
an unused section of cable, which was from the same reel as the 
dome monitor cable, was available as a control sample. These three 
sections were subjected to material tests, including density profil- 
ing, tensile-strength and elongation tests, and chemical analyses, to 
assess the effect of the accident on the cable and to identify wheth- 
er any differences existed between the in-conduit and out-of-conduit 
sections. 


27323 (IWGFPT—22, pp 210-219) Irradiation creep test 
of Zircaloy-4 cladding. Murai, K.; Nuno, H.; Kano, K.; 
Aoki, T. (Mitsubishi Atomic Power Industries Inc., Japan; 
Mitsubishi Heavy Industries Ltd, Japan; Nuclear Power En- 
gineering Test Center, Japan). Nov 1985. NTIS (US Sales 


Only), PC A15/MF AOl. 
(CONF-8411246—). 

From Specialists’ meeting on post irradiation examination 
and experience; Tokyo, Japan (26 Nov 1984). 

This paper describes the internal pressure creep test of stress 
relieved Zircaloy-4 cladding for PWR fuel under neutron irradia- 
tion, which was conducted under one of the sub-themes of the 
proving test on the reliability for PWR fuel assembly by Nuclear 
Power Engineering Test Center (NUPEC) under the sponsorship of 


File Number DE86701688. 


the Ministry of International Trade and Industry (MITI). The sam- 
ples used in the test were about 85 mm length which contain high 
pressure He gas. 40 samples were loaded in 2 capsules and irradiat- 
ed at Japanese Materials Test Reactor (JMTR) of Japan Atomic 
Energy Research Institute (JAERI). The diameter changes of the 
samples after irradiation were measured at JMTR’s Hot Laborato- 
ry. The pre-set test conditions were 18 couples of 3 temperatures 
(300 to 360 deg. C) and 4 pressures (0 to 231 Kg/cm2g). The tem- 
peratures of the samples were monitored by thermo-couples. The 
pressures of He gas filled in the samples (and stresses in the clad- 
dings) were estimated following the changes in the temperatures 
and also considering the changes in dimensions of the claddings 
caused by creep deformations. The neutron fluences measured by 
fluence monitors were 0.4 to 0.5 x 107! n/cm? for the one capsule 
and 0.9 to 1.2 x 1071 n/cm? (>1MeV) for the other. The changes in 
diameter (total creep strain) were dependent on temperature, fill 
gas pressure (stress) and neutron fluence. The total strain was sub- 
tracted by the thermal creep strain (estimated by calculation) to 
deduce the irradiation creep strain, which was found to be depend- 
ent on stress and neutron flux. Then the fitting equation for irradia- 
tion creep was derived with a simple model. 


27324 (IWGFPT—22, pp 33-50) Proving test on the reli- 
ability for PWR 15 x 15 fuel assemblies in Japan. Takada, 
Y.; Kondo, Y.; Takahashi, H.; Kodama, T.; Yamaki, J.; 
Okubo, T.; Mishima, Y.; Oishi, M.; Aoki, A. (Mitsubishi 
Atomic Power Industries, Inc., Tokyo, Japan; Mitsubishi 
Heavy Industries Ltd., Tokyo, Japan; Kansai Electric 
Power Co., Inc., Japan; Japan Atomic Energy Research 
Inst., Tokyo; Sophia Univ., Tokyo, Japan). Nov 1985. NTIS 
(US Sales Only), PC A15/MF AOl. File Number 
DE86701688. (CONF-8411246—). 

From Specialists’ meeting on post irradiation examination 
and experience; Tokyo, Japan (26 Nov 1984). 

This report summarizes present status and part of the results 
for a post-irradiation examination (PIE) program on domestic 15 x 
15 PWR monitoring fuel assemblies. The PIE program, started in 
1976, has been performed in Japan under the Ministry of Interna- 
tional Trade and Industry (MITI) sponsorship, conducted by the 
Nuclear Power Engineering Test Center (NUPEC). The major ob- 
jective of the program is to confirm the design available as well as 
to verify the performance of current PWR fuel assemblies, by 
means of comparing the PIE results with fuel behavior prediction 
by computer codes. Since ten fuel assemblies which were selected 
from the products fabricated through ordinary manufacturing proc- 
ess were loaded in Mihama Unit 3 (PWR, 826 MWe) of the second 
reactor cycle, each of these selected assemblies had been dis- 
charged every irradiation cycle up to the fourth reactor cycle, and 
then the candidated assemblies have been shipped one by one to 
Reactor Fuel Examination Facility (RFEF) of Japan Atomic 
Energy Research Institute for detailed PIE. Recently a PIE report 
for the second assembly after two cycles of irradiation were submit- 
ted and the last PIE is now in progress on the third fuel assembly. 
The PIE consists of visual inspection, dimensional measurements, 
gamma scanning, fission gas release measurements, metallography 
and ceramography of fuel rods, observation of the inner and outer 
surfaces of cladding tube and so on. Mechanical properties of clad- 
ding tube after irradiation are also measured. 


27325 (IWGFPT—22, pp 51-55) Surveillance and devel- 
opment programs in French power reactors. Jouan, J.; Bour- 
nay, P.; Lavoine, O.; Houdaille, B. (Fragema, 69 - Lyon, 
France; Electricite de France, 92 - Courbevoie. Service 
Etudes et Projets Thermiques et Nucleaires; Electricite de 
France, Septen, Lyon; CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette, France). Nov 1985. NTIS (US 
Sales Only), PC A15/MF A0Ol1. File Number DE86701688. 
(CONF-8411246—). 

From Specialists’ meeting on post irradiation examination 
and experience; Tokyo, Japan (26 Nov 1984). 

In 1984, the size of the PWR capacity at the disposal of 
EDF continues its growth (33 plants by the end of the year): the 
first 1,300 MWe plant went on line and the 900 MWe lead plant 
began its sixth cycle of operation. Besides, within the framework of 
the French multisided surveillance program, more complete data on 
the behaviour of fuel assembly and rod were accumulated over a 
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broad range of operating conditions. An overview of the present 
status of this program is given. Thus, programs implemented on 
lead plants, which are still in progress as well as recent ones deal- 
ing with new designs evaluation, generally include: non destructive 
visual and dimensional examinations of pre-irradiation, character- 
ized fuel assemblies; removable fuel rods extraction; removable fuel 
rods examinations (visual, dimensional, y-scanning, crud and oxide 
layer thickness evaluation ..). Hot cell destructive examination of 
selected rods: (fission gas collection and analysis, fuel and clad met- 
allography, clad mechanical tests ...). A description of the different 
devices currently used is given in the paper. Hot cell examinations 
are performed by CEA. At mid 1984, more than 80 17x17 fuel as- 
semblies in 900 MWe PWRs have been on side examined through 
several cycles with a lead assembly burn-up of 55 GWd/MtU. 
About 35 fuel rods have been extracted. Hot cell examinations have 
been performed or are scheduled for a large part of them. In addi- 
tion, one assembly which had reached a 28,000 MWD/MTU burn- 
up was shipped to hot cell where it has been completely dismantled 
for detailed rods and skeleton examinations. While the program 
dealing with the performance evaluation of the standard assembly, 
including irradiation at high burn-up, are now reaching their final 
stage, programs concerning new products are still beginning. 


27326 (IWGFPT—22, pp 158-168) Fuel performance ex- 
perience from recent site examinations. Balfour, M.G.; Kilp, 
G.R.; Stanutz, R.N.; Wilson, H.W. (Westinghouse Electric 
Corp., Pittsburgh, PA, USA. Nuclear Fuel Div.). Nov 1985. 
NTIS (US Sales Only), PC A15/MF A011. File Number 
DE86701688. (CONF-8411246—). 

From Specialists’ meeting on post irradiation examination 
and “eee: Tokyo, Japan (26 Nov 1984). 

the last two years there has been a substantial increase in 

onsite (poolside) examinations by Westinghouse to characterize the 
high burnup performance of standard and advanced design Pressur- 
ized Water Reactor (PWR) fuel, and to investigate the causes of 
occasional reactor coolant activity increases. Several new fuel in- 
spection techniques have been employed in recent onsite examina- 
tions, viz., 1) development of a special high magnification under- 
water video camera system with increased resolution and magnifi- 
cation, 2) use of eddy current systems for measuring waterside cor- 
rosion on peripheral fuel rods, removable interior rods, and Zirca- 
loy grid straps, and 3) application of tools for lifting, lowering, and 
rotating peripheral fuel rods to allow for complete surface visual 
inspection of the rods. In addition, a commercial ultrasonic testing 
system to identify individual leaking fuel rods at any location 
within a fuel assembly has been used extensively. These inspection 
devices have allowed for thorough in-situ post-irradiation charac- 
terization of fuel rods without the necessity of time consuming 
poolside fuel assembly dismantling or costly hot-cell examinations. 
In the present paper, a brief description of the use of these tools 
will be provided. Results of selected site examinations will also be 
discussed. For the Westinghouse Optimized Fuel Assembly design, 
a total of twelve site examinations on demonstration fuel assemblies 
have been performed to date; a peak pellet burnup of approximately 
48,000 MWD/MTU has been achieved. Examination of these fuel 
assemblies indicates that both the fuel rods and the all-Zircaloy 
skeleton structure exhibit excellent performance. The data demon- 
strate the performance capability of the Optimized Fuel Assembly 
which is currently being placed into production. 


27327 (IWGFPT—22, pp 283-288) On-site evaluation of 
crud build-up and clad oxidation level. Jouan, J.; Thomazet, 


J.; Gebelin, B.; Hanquet, M. (Fragema, 69 - Lyon, France). 


Nov 1985. NTIS (US Sales Only), PC A15/MF AO1. File 
Number DE86701688. (CONF-8411246—). 
From Specialists’ meeting on post irradiation examination 
and experience; Tokyo, Japan (26 Nov 1984). 
general trend in the late 1980’s is to move toward 
longer operating cycles and extended burn-up. Among the ques- 
tions raised by this increased performance PWR’s waterside corro- 
sion could be a potentially life-limiting problem. Therefore a large 
on site surveillance programme has been set up to collect data in 
various conditions: different plants and cycles, local burn-up up to 
60 GWd/MTU, load follow operation, nucleate boiling.. For that 
purpose FRAGEMA has developed a simple device, which can be 
easily installed in the spent fuel pit, featuring jointly a crud scrap- 
ping system and an Eddy-current probe for oxide thickness meas- 


urements: this makes possible correlation between clad corrosion 
and crud thickness. A telescopic pole is hung along the wall of the 
pit, an X-Y carriage allows its movement in two perpendicular di- 
rections. At the bottom part either a scrapping head or an Eddy- 
current probe can be mounted. Both selection of the areas to be ex- 
amined and monitoring during scrapping and measurements are 
made with the help of a T.V. camera. Design of the tool has been 
focused on safety aspect to avoid any deterioration of the fuel as- 
sembly and to minimize radiation exposure during crud collection 
and filtration. The positioning and the touching of the eddy-current 
probe on the rod have been carefully studied to ensure reliable data 
collection. For calibration, oxidized zircaloy tubes with well known 
oxide thickness, are used. Detailed description of the complete 
device and experience obtained through several campaigns are pre- 
sented in this paper. 


27328 (IWGFPT—22, pp 308-318) Irradiated PWR fuel 
test and control facilities available at the Saclay Nuclear Re- 
search Centre. Colomez, G.; Farny, G.; Vidal, H.; Robin, 
M.; Craeynest, J.C. van. (CEA Centre d’Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette, France. Services des Piles; 
CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette, France. Service des Elements Combustibles et 
Structures). Nov 1985. NTIS (US Sales Only), PC A15/MF 
A01. File Number DE86701688. (CONF-8411246—). 

From Specialists’ meeting on post irradiation examination 
and experience; Tokyo, Japan (26 Nov 1984). 

The paper deals with recent equipments implemented in 
SACLAY Nuclear Research Center in regard to French Nuclear 
Power R and D needs. In particular, the equipments of "Labora- 
toire d’Etudes des Combustibles Irradies” and OSIRIS - ISIS Re- 
search Reactors have been upgraded. LECI facility recovers com- 
plete assemblies or single pins from Nuclear Power Plants or Test 
Reactors. A specially equipped hot cell enables nondestructive tests 
on the whole assembly before dismantling. Fuel discarded in experi- 
mental programs is packed for direct transfer to LA HAGUE Re- 
processing Plant. Specific pins and structural parts are submitted to 
systematic nondestructive and destructive tests (metrology, neutron 
radiography, gamma scanning, fission gas release, metallography, 
CASTAING’s microprobe..). Other fuel pins are prepared (FA- 
BRICE process) for reirradiation in OSIRIS at PWR thermohy- 
draulic conditions. Different situations in operation can be simulat- 
ed, in particular power and temperature transients. In order to 
follow the fuel behaviour during these irradiations, nondestructive 
control devices have been implemented in OSIRIS pool (out of flux 
as well as under flux diametral measurements, neutron radiography, 
Eddy currents, gamma scanning, remote visual inspection, acoustic 
emission...). Then fuel pins return to LECI for further survey ac- 
cording to previous observations in OSIRIS. 


27329 (KAERI/RR—444/84) Studies on the quality con- 
trol of reactor water and adsorption characteristics of ion ex- 
change resin. Pyun, Hyung Chick; Kim, Nak Bae; Kim, Ki 
Yup; Yoon, Byung Mock; Koo, Je Hue; Park, Hai Yoon; 
Hong, Kwang Bum; Lee, Eun Hee; Lee, Kil Young. (Korea 
Advanced Energy Research Inst., Daeduk (Republic of 
Korea)). Apr 1985. 124p. (In Korean). NTIS (US Sales 
Only), PC A06/MF AO1. File Number DE86701690. 

A computer code has been developed, which classified the 
data about the water quality of nuclear power plant Kori Unit No. 
1 which has been operated for 6 years. The computer code is com- 
posed of Data Base, which compiles the data, and 16 subroutines 
which present the useful outputs. It produced some results such as 
the conversion of the raw data to useful one, the average value of 
each data, the variation of the data per power, the average value of 
each data for the power greater than specific value and abnormal 
change of some data during accidents. In future, the optimal condi- 
tion of the reactor water for normal operation and the pre-indica- 
tion of some accident for its prevention will be obtained from the 
computer code. Also, it will give the basic data for safety inspec- 
tion of nuclear power plants, the chemical decontamination of 
steam generator, the analysis of reactor accident and the safety 
analysis of nuclear fuel assembly. Meanwhile, the total dose deliv- 
ered against the ion exchange resin during service in the deminera- 
lizer of nuclear power plants could not cause a serious problem of 
radiation damage. But the radiation damage occurred by adsorbed 
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radionuclides on the resin turned out to cause the corrosion of the 
used resin containers. From the view of such a problem, it is rec- 
ommended that the total dose of about 100 Mrad be the maximum 
allowable irradiation dose for ion exchange resins used in reactor 
coolant purification system. The experimental results on the radi- 
ation effects such as ion exchange capacity decrease, pH change 
and adsorption characteristics of radionuclides showed that the 
above recommendation was reasonable. 


27330 Theory of a new unfolding procedure in pressur- 
ized water reactor pressure vessel dosimetry and development 
of an associated benchmark data base. Muerker, R.E.; Broad- 
head, B.L.; Wagschal, J.J. (Oak Ridge National Laboratory, 
Oak Ridge, TN). Nuclear Science and Engineering; 91: No. 
4, 369-382(Dec 1985). 

The theory of a new methodology for quantifying and then 
reducing the uncertainties in the pressure vessel fluences (or fluxes) 
of a pressurized water reactor (PWR) is described. The theory in- 
volves combining the results of calculated and measured dosimetry 
integral experiments along wit differential data used in the calcula- 
tions, together with covariances, into a generalized linear leasts- 
quares adjustment code named LEPRICON. The procedure solves 
the translation problem necessitated by the use of ex situ PWR do- 
simetry, and its covariance reducing potential is further enhanced 
by simultaneously combining the PWR data with a data base con- 
sisting of the results of analysis of simpler benchmark experiments. 
Development of this data base and a demonstration of the uncer- 
tainty reduction with application to one of the benchmark experi- 
ments are also described. For the example chosen, covariances of 
the calculated fluxes were reduced bv factors of between 4 and 8. 


27331 Survey of natural-circulation cooling in U.S. pres- 
surized water reactors. Boyack, B.E. (Los Alamos National 
Laboratory, Los Alamos, NM). Nuclear Science and Engi- 
neering; 91: No. 3, 248-261(Nov 1985). 

Literature describing natural circulation analyses, experi- 
ments, and plant operation have been obtained from the Nuclear 
Regulatory Commission, reactor vendors, utility-sponsored research 
groups, utilities, national laboratories, and foreign sources. These 
have been reviewed and significant results and conclusions identi- 
fied. Three modes of natural-circulation cooling are covered: single 
phase, two-phase, and reflux condensation. Single-phase natural cir- 
culation is amply verified by plant operational data, test data from 
scaled experimental facilities, and analysis with assessed computer 
codes. Ample evidence also exists that two-phase natural circula- 
tion can successfully cool pressurized water reactors. This mode 
occurs during certain events such as small-break loss-of-coolant ac- 
cidents. The data base for reflux condensation is primarily from 
tests in scaled experimental facilities. There are no plant operational 
data and only limited assessment of thermal-hydraulic systems 
codes has been performed. Further work is needed before this 
mode of natural circulation can be confidently used. 


2103 Power Reactors, Non-breeding, Graphite 
Moderated 


REFER ALSO TO CITATION(S) 27366, 27380, 27382, 27390 


27332 (BNL-NUREG—37002) Geometry-independent ap- 
proach to coarse-mesh neutron diffusion calculations. Kohut, 
P. (Brookhaven National Lab., Upton, NY (USA)). J 
1985. Contract AC02-76CH00016. 6p. (CONF-851115_—19). 
NTIS, PC A02/MF AOi - GPO. File Number TI86000028. 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

Powerful coarse-mesh and nodal methods have been recently 
developed to calculate accurate node-average fluxes and eigenva- 
lues. The nodal methods solve for the node-average flux by reduc- 
ing the multidimensional diffusion problem to a coupled system of 
1-D equations. These schemes are mainly limited to rectangular 
(xyz) nodes and cannot easily be extended to other geometries. The 
polynomial-based coarse-mesh methods have been applied to @RZ 
and HEXZ geometries. This summary describes the development of 
a boundary coarse-mesh nodal method applicable to arbitrary ge- 
ometries using the boundary integral technique coupled with nodal 
source expansion. 


2104 Power Reactors, Non-breeding, Otherwise 
Moderated Or Unmoderated 


REFER ALSO TO CITATION(S) 27312 


27333 (IWGFPT—22, pp 86-99) Post-irradiation exami- 
nation of Fugen MOX fuel. Yamanaka, R.; Kajiyama, T.; Sa- 
kanishi, K.; Kiyonaga, Y.; Kawata, N. (Power Reactor and 
Nuclear Fuel Development Corp., Japan). Nov 1985. NTIS 
(US Sales Only), PC A15/MF AOl. File Number 
DE86701688. (CONF-8411246—). 

From Specialists’ meeting on post irradiation examination 
and experience; Tokyo, Japan (26 Nov 1984). 

The Power Reactor and Nuclear Fuel Development Corpo- 
ration (PNC) has obtained good performance of MOX fuel in the 
Fugen. The Fugen is a 165 MWe prototype heavy water moderat- 
ed, boiling light water cooled reactor using mainly MOX fuel fabri- 
cated in Tokai Works, PNC. Since the start-up test in 1978, 284 
MOX and 284 UO, fuel assemblies in total were loaded into the 
core, and 156 MOX and 192 UOz ones discharged. The maximum 
burnup of discharged fuel assemblies reached about 14,000 MWd/t 
and no fuels have failed. The post irradiation examination (PIE) of 
MOX fuel discharged from the Fugen was started in 1983 to clarify 
the behavior of MOX fuels. This report mainly presents results of 
non-destructive tests in the above PIE of MOX fuel, which has 
been irradiated to 13,600 MWd/t of burnup and stayed in the core 
about 4 years. Important items to evaluate the performance of 
MOX fuel are mainly cladding deformation and fission gas release. 
Prior to PIE, the fuel assembly was treated by an ultrasonic wash- 
ing in order to investigate the state of crud adhering to fuel surface. 
The fuel rod surface was covered thickly with crud like red rust, 
but almost all crud was easily removed by this treatment. Cladding 
deformation was small in rod diameter and length, which is ana- 
lyzed by computer code in detail. Evaluation of fuel rod bowing is 
made by comparing values of fuel rod-rod gap measured before and 
after irradiation. In the result, fuel rod bowing is getting larger 
with fuel burnup, but fuel rod distances are good enough to remove 
the heat generated in the fuel. Fission gas release is evaluated by 
comparing the associated measurement of fuel rods with analysis. 
In addition, fretting corrosion of cladding by spacer grid is small 
and there is no problem in the integrity of the fuel assembly. 


27334 (IWGFPT—22, pp 100-110) Post-irradiation ex- 
amination of Fugen reactor fuel assembly at reactor fuel ex- 
amination facility. Yamaki, J.; Sakakura, A.; Kodama, T. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment). Nov 1985. NTIS (US Sales Only), 
PC A15/MF AOl. File Number DE86701688. (CONF- 
8411246—). 

From Specialists’ meeting on post irradiation examination 
and experience; Tokyo, Japan (26 Nov 1984). 

Post-irradiation examination of the first assembly of a moni- 
toring program for Heavy Water Reactor Fugen” of PNC (Power 
Reactor and Nuclear Fuel Development Corporation) has been exe- 
cuted since Oct. 1983 at the Reactor Fuel Examination Facility, 
JAERI Tokai (Japan Atomic Energy Research Institute, Tokai Re- 
search Establishment). The fuel assembly is a cylindrical cluster, 
with 4,400mm length, composed of 28 rods in 3 concentric circles, 
12 spring-grid spacers and the upper and lower tie plates. The fuel 
is plutonium-uranium mixed oxide (0.8 w/o), and the material of 
cladding tube is Zry-2. The average burnup of the fuel assembly is 
about 13,600 MWd/t. This paper describes the methods and some 
results on the post irradiation examination items as follows: 1. Ra- 
dioactive measurement of water in transportation cask; 2. Visual in- 
spection of the fuel assembly in dry cell, before and after removing 
the crud, by ultrasonic vibration method; 3. Chemical analyses and 
radioactive measurement of the crud materials; 4. Dimensional 
measurement of assembly length and rod-rod gaps, before and after 
removing the crud; 5. Disassembly and dimensional measurement of 
rod-rod gaps in the inner circles; 6. Several nondestructive testing 
techniques of fuel rods. 
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27335 (IWGFPT—22, pp 263-275) In-core assessment of 
defective fuel in CANDU-600 reactors. Manzer, A.M. 
(Atomic Energy of Canada Ltd., Sheridan Park, Ontario. 
CANDU Operations). Nov 1985. NTIS (US Sales Only), 
PC A15/MF AOl. File Number DE86701688. (CONF- 
8411246—). 

From Specialists’ meeting on post irradiation examination 
and experience; Tokyo, Japan (26 Nov 1984). 

The gamma ray and delayed neutron activities of the coolant 
in a CANDU-600 reactor are monitored continuously to detect and 
locate fuel defects as they occur. The gamma activities of various 
fission products are interpreted to estimate the number of defective 
rods and to determine the condition of the defects. The delayed 
neutron activities are analyzed to locate defective fuel and to deter- 
mine when to remove it in order to avoid significant releases of 
uranium to the heat transport system. The techniques can be used 
to keep the reactor system clean while avoiding premature dis- 
charge of fuel. Operational data from the Point Lepreau Nuclear 
Generating Station are used to demonstrate the interpretative meth- 
ods. 


2105 Power Reactors, Breeding 


REFER ALSO TO CITATION(S) 26997, 27332, 27348, 27371, 27381, 27395 


27336 (DCO—3771) Further work to investigate the car- 
burisation behaviour of steels in sodium. Thorley, A.W.; 
Blundell, A.; Murphy, W.G. (UKAEA Risley Nuclear 
Power Development Labs.). [1986]. 24p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86901181. 

This paper reports work undertaken to study changes in the 
carbon activity of liquid sodium at 520 and 650°C using the Har- 
well carbon meter (HCM) and metal foils made from pure nickel 
and Fe-20Mn alloy. Equilibration studies using gaseous and liquid 
sodium environments to establish a relationship between the meas- 
ured carbon activity in sodium and the steady state surface carbon 
level in various steels are also reported. The studies reveal that 
there is reasonable agreement between carbon activities measured 
by the HCM and nickel foils at carbon activities =10~? and be- 
tween the HCM, nickel and Fe-20Mn foils at carbon activities of 
10-' to 10~? at 650°C but not at carbon activities >10~' at 520°C. 
The supporting equilibration studies indicate that a carbon activity- 
carbon concentration relationship exists for stainless steels above 1/ 
sup w//o carbon in the steel at temperatures =500°C. However, 
limitations in the experimental method do not allow a proper rela- 
tionship to be established at carbon levels of <1/sup w//o at tem- 
peratures relevant to LMFBR designs. An alternative approach 
using stainless steel foils immersed in sodium at different levels of 
carbon activity at 520°C indicates that kinetic factors affect the sur- 
face level of carbon (Cs) in stainless steels, especially at low carbon 
activities. 24 refs., 10 figs. 


27337 (KFK-—3944) Irradiation experiment Mol-18/1A1 
of the SNR operational transient program. Freund, D. (Kern- 
forschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Inst. fuer Material- und Festkoerperforschung; Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Pro- 
jekt Schneller Brueter). Jul 1985. 55p. (in German). NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE86751388. 

The irradiation experiment Mol-18/1A\ is the first test of this 
series in the operational transient program of the German Fast 
Breeder Project. After extensive testing of the loop and its circuits 
a KNK II-type fuel pin has been subjected to various power ramps 
up to 140% nominal and power transients up to 160% nominal 
power in the 10 sec time scale. In the report, after a short descrip- 
tion of the operational transient program, the experiment is present- 
ed from loop construction over irradiation in the BR 2 until post 
irradiation examination and theoretical analysis. (orig./RF). 
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27338 (KFK—3967) Analysis of clad motion during a 
Loss of Flow (LOF) accident in a fast sodium cooled reactor. 
Henkel, P. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Neutronenphysik und Reaktor- 
technik; Kernforschungszentrum Karlsruhe G.m.b.H. (Ger- 
many, F.R.). Projekt Schneller Brueter; Karlsruhe Univ. 
(T.H.) (Germany, F.R.). Fakultaet fuer Maschinenbau). Oct 
1985. 173p. (In German). NTIS (US Sales Only), PC A08/ 
MF AO1. File Number DE86751417. 

A new model describing clad motion during a Loss of Flow 
(LOF) accident in a Liquid Metal Cooled Fast (Breeder) Reactor 
(LMFBR) is presented. Its special features are Clad motion is treat- 
ed within a fuel pin bundle. The bundle geometry is represented by 
an equivalent annular geometry which serves as the descriptional 
basis for the clad motion analysis; Several flow regimes are consid- 
ered. These include a wave or film flow along the fuel pin surfaces 
as well as a drop flow within the coolant channels. A new entrain- 
ment criterion is successfully applied to describe the entrainment of 
molten cladding and the coolant flow is modelled as a two-dimen- 
sional, monstationary flow. Therefore, radial cross flows in a pin 
bundle can be calculated. Especially, thermal incoherency effects 
can be treated consistently. The analysis of clad motion in the two 
experiments STAR1 and STAR2 using the subsequently presented 
SANDCMOT model gives good agreement with the experimental 
data. (orig.). 


27339 (ND-R—1237(R)) Review of the UK fast reactor 
programme, March 1985, Bramman, J.I.; John, C.T.; Wheel- 
er, R.C. (eds.). (UKAEA Risley Nuclear Power Develop- 
ment Establishment). Apr 1985. 59p. Risley Nuclear Power 
Development Establishment, UKAEBA, Risley, Warrington, 
England WA3 6AT. File Number TI86901183. 

Information is presented on the fast reactor program in the 
United Kingdom. 


27340 (WAPD-TM—1542) Shippingport operations with 
the Light Water Breeder Reactor core. (LWBR Development 
Program). Budd, W.A. (ed.). (Bettis Atomic Power Lab., 
West Mifflin, PA (USA)). Mar 1986. Contract AC11- 
76PN00014. 280p. NTIS, PC A13/MF A011; 1; GPO Dep. 
File Number DE86009272. 

This report describes the operation of the Shippingport 
Atomic Power Station during the LWBR (Light Water Breeder 
Reactor) Core lifetime. It also summarizes the plant-oriented oper- 
ations during the period preceding LWBR startup, which include 
the defueling of The Pressurized Water Reactor Core 2 (PWR-2) 
and the installation of the LWBR Core, and the operations associat- 
ed with the defueling of LWBR. The intent of this report is to ex- 
amine LWBR experience in retrospect and present pertinent and 
significant aspects of LWBR operations that relate primarily to the 
nuclear portion of the Station. The nonnuclear portion of the Sta- 
tion is discussed only as it relates to overall plant operation or to 
unusual problems which result from the use of conventional equip- 
ment in radioactive environments. 30 refs., 69 figs., 27 tabs. 


27341 Removal of radioactive sodium from experimental 
breeder reactor-II components and conversion to a disposable 
solid waste: alcohol recovery. Krusl, J.R.; Washburn, R.A. 
(Argonne National Laboratory, Idaho Falls, ID). Nuclear 
Tockasiiags 70: No. 3, 424-432(Sep 1985). 

Radioactive sodium is removed from Experimental Breeder 
Reactor-II components by immersing the components in denatured 
alcohol until the sodium has reacted with the alcohol. The resulting 
radioactive sodium-alcohol solution must be processed to separate 
and convert the sodium to a solid waste for disposal. A process was 
developed and is described that converts radioactive sodium dis- 
solved in alcohol to a dry powdered carbonate waste product and 
recovers the alcohol for reuse. The sodium-alcohol waste solution, 
after adjustment for proper sodium and water content, is fed to a 
wiped-film evaporator operated at 190°C and maintained with a 
CO, atmosphere that converts the dissolved sodium to anhydrous 
NazCOs. The end product, about85 to 90 wt% NazCOs, is directed 
into a 208-1 (55-gal) drum for disposal. Alcohol distilled during the 
process is condensed, collected, and dried for immediate reuse. The 
composition of the alcohol is not altered in the process. 
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REFER ALSO TO CITATION(S) 27402 


27342 (REG/G—1.23-Rev.1) Meteorological Measure- 
ment Program for nuclear power plants. Second proposed re- 
vision 1 to Regulatory Guide 1.23. Brown, L. (Nuclear Reg- 
ulatory Commission, Washington, DC (USA). Office of Nu- 
clear Regulatory Research). Apr 1986. 12p. Nuclear Regu- 
latory Commission Washington, DC 20555; GPO Dep. File 
Number TI86901251. 
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REFER ALSO TO CITATION(S) 27510 


27343 (AEA-TECDOC—347) Small and medium power 
reactors: project initiation study. Phase I. (International 
Atomic Energy Agency, Vienna (Austria); Nuclear Energy 
Agency, 75 - Paris (France)). 1985. Contract FG0OlI- 
84NE34124. 166p. NTIS, PC A08/MF AOI; 1; GPO Dep. 
File Number DE86007412. 

In 1983 the Agency launched a new Small and Medium 
Power Range (SMPR) Project Initiation Study with the objective 
of surveying the available designs, examining the major factors in- 
fluencing the decision-making processes in Developing Countries 
and thereby arriving at an estimate of the potential market. Two 
questionnaires were used to obtain information from possible suppli- 
ers and prospective buyers. The Nuclear Energy Agency of OECD 
assisted in making a study of the potential market in industrialized 
countries. The information gained during the study and discussed 
during a Technical Committee Meeting on SMPRs held in Vienna 
in March 1985, along with the contribution by OECD-NEA is em- 
bodied in the present report. It is hoped that this report would 
serve as a useful guide for future case studies which can be under- 
taken with the Agency's assistance by Member States with defini- 
tive plans for nuclear power programme. 


27344 (INIS-mf—10084) Proceedings of the tenth scien- 
tific meeting at Bahia Blanca, 2-6 November 1981. (Asocia- 
cion Argentina de Tecnologia Nuclear, Buenos Aires). Jun 
1984. 517p. (In Spanish). (CONF-8111238—). NTIS (US 
Sales Only), PC A22/MF A0O1. File Number DE86701703. 

From 10. scientific meeting of the Argentine Association of 
Nuclear Technology; Bahia Blanca, Argentine (2 Nov 1981). 

Compilation is given of 64 short papers by different authors, 
arranged in 5 sections, including the following groups of subjects: 
experimental reactors; instrumentation and control; nuclear and ra- 
diological safety; radioisotopes and radiations; nuclear power 
plants, and quality assurance. These papers deal with developments 
carried out at the National Atomic Energy Commission (CNEA) 
and firms related to Nuclear Programme. 


27345 (INIS-mf—10085) Proceedings of the — scien- 
tific meeting; second Latin American meeting; first engineer- 
ing and Argentine nuclear industry exposition at Buenos 
Aires, 5-10 November 1979. (Asociacion Argentina de Tec- 
nologia Nuclear, Buenos Aires). Nov 1981. 505p. (In Span- 
ish). (CONF-7911201—). NTIS (US Sales Only), PC A22/ 
MF AO1. File Number DE86701704. 

From 2. Latin American meeting and 1. engineering and Ar- 
gentine nuclear industry exposition; Buenos Aires, Argentina (5 
Nov 1979). 

Compilation is given of 59 papers of different authors, most 
of whom are personnel from the Argentine National Atomic 
Energy Commission (CNEA), the others belonging to the firms in- 
volved in the development of the Argentine Nuclear Programme. 
The papers are arranged in 7 sections comprising the following 
groups of subjects; experimental and power reactors; fuel elements’ 
fabrication study; prospection, extraction, production and study of 
nuclear materials; radiological and nuclear safety; instrumentation 
and control; quality assurance, and technological applications. 
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27346 (PPA-SS—3) Application of nuclear techniques in 
industry. (PUSPATI, Selangor (Malaysia)). 7 wae 
(CONF-8111224—). NTIS (US Sales Only), P' 
A01. File Number DE85900901. 

From Seminar on application of nuclear techniques in indus- 
try; Kuala Lumpur, Malaysia (16 Nov 1981). 

Separate abstracts were prepared for 24 papers in this report. 
(JDB) 
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27347 (EGG-M—12985) Extension of the analytic nodal 
method to four energy groups. Parsons, D.K.; Nigg, D.W. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 
1985. Contract AC07-761D01570. 8p. (CONF-851115—1). 
NTIS, PC A02/MF A0O1l; GPO Dep. File Number 
DE85012473. 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (10 Nov 1985). 

The Analytic Nodal Method is one of several recently-devel- 
oped coarse mesh numerical methods for efficiently and accurately 
solving the multidimensional static and transient neutron diffusion 
equations. This summary describes a mathematically rigorous exten- 
sion of the Analytic Nodal Method to the frequently more phys- 
ically realistic four-group case. A few general theoretical consider- 
ations are discussed, followed by some calculated results for a typi- 
cal steady-state two-dimensional PWR quarter core application. 8 
refs. 


27348 (KFK—3912) Recent methods for calculating an- 
isotropic neutron diffusion in fast reactor lattice cells. Fisch- 
er, E.A. (Kernforschungszentrum Karlsruhe G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Neutronenphysik und Reaktortech- 
nik; Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Projekt Schneller Brueter). 1985. 44p. (in 
German). NTIS (US Sales Only), PC A03/MF AOI1. File 
Number DE86750997. 

Different ways of defining (anisotropic) homogenized diffu- 
sion coefficients for lattice cells are discussed. It is demonstrated 
that - contrary to statements made in the literature - in the case of 
an infinite lattice, a unique definition is possible, which preserves 
the single contributions to the neutron balance. However, the par- 
tial currents at the cell edges are not preserved. Usually simplified 
definitions are used for practical calculations; they are accurate 
enough for fast reactor lattices. The calculation of diffusion coeffi- 
cients for voided fast reactor lattices, including the buckling de- 
pendence, is an important issue. The methods developed in recent 
years are briefly presented. At KfK, sufficiently accurate methods 
are available for idealized lattices (without structural parts). These 
methods are discussed in some detail. (orig.). 
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REFER ALSO TO CITATION(S) 27645, 27660, 28016 


27349 (BMI—1985-071) Investgation concerning the 
structure, critical analysis and improvement of the organiza- 
tion of quality assurance in the qualification of electrical 
equipment for nuclear power plants with new parts and in- 
service inspections. Final report. (Bundesministerium des 
Innern, Bonn (Germany, F.R.); Fraser Gesellschaft fuer Un- 
ternehmensberatung m.b.H., Essen (Germany, F.R.)). Apr 
1985. 240p. (In German). NTIS (US Sales Only), PC All/ 
MF AO1. File Number DE86751395. 

Schriftenreihe Reaktorsicherheit und Strahlenschutz. 

The study gives a survey of methods for the qualification of 
electrical equipment for nuclear power plants presently applied in 
the Federal Republic of Germany full consideration being given to 
the organization of quality assurance on the premises of the organi- 
zations involved (operators, plant suppliers, manufacturers). The or- 
ganization of the qualification is to be kept distinct from the techni- 
cal execution of the qualification. The qualification procedures are 
compared to those applied in France and in the USA. Aspects of 
future developments are shown with are promising with respect to: 
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an increase in safety of electrical equipment for nuclear power 
plants, a simplification of the licencing procedure under Atomic 
Law. (orig./HP). 


27350 (DOE/ET/34019—7) Development of a reactor 
coolant pump monitoring and diagnostic system. Final report, 
October 1980-April 1985. Morris, D.J. (Babcock and Wilcox 
Co., Lynchburg, VA (USA). Nuclear Power Div.). Apr 
1985. Contract AC02-79ET34019. 100p. (BAW_1888). 
NTIS, PC A05/MF AOl1; 1; GPO Dep. File Number 
DE86009273. 

Reactor Coolant (RC) pump seal failures have resulted in the 
excessive leakage of primary coolant into the containment build- 
ings. In some cases, high levels of airborne and surface contamina- 
tion following these failures have necessitated extensive cleanup ef- 
forts and personnel radiation exposure. The cost of reduced plant 
availability and increases in radiation exposure have been serious 
concerns to reactor vendors, the Nuclear Regulatory Commission, 
and the utilities. The RC pump monitoring and diagnostic system 
has been developed, designed, and installed at Toledo Edison's 
Davis-Besse Nuclear Power Station to examine the relationships be- 
tween seal failures and the environment in which the pumps oper- 
ate. The data collection task ended in September 1984. A major 
goal of data collection and reduction was to closely examine the 
rotodynamic aspects of pump behavior and the operational environ- 
ment that is controlled by the plant operator to characterize the ef- 
fects upon pump performance. As a result of excellent recent pump 
seal performance, no significant correlations have yet been identi- 
fied. Such correlations may be identified later as Toledo Edison 
continues to use the monitoring system to perform the intended 
functions. 11 refs. 


27351 (IKE—4-119) Presentation of geometries and tran- 
sient results of TRAC-Calculations. Lutz, A.; Lang, U.; 
Ruehle, R. (Stuttgart Univ. (Germany, F.R.). Inst. fuer Ker- 
nenergetik und Energiesysteme). Feb 1985. 76p. (In 
German). NTIS (US Sales Only), PC A05/MF AOI. File 
Number DE86751411. 

The computer code TRAC is used to analyze the transient 
behaviour of nuclear reactors. The input of a TRAC-Calculation, as 
well as the produced result files serve for the graphical presentation 
of the geometries and transient results. This supports the search for 
errors during input generation and the understanding of complex 
processes by dynamic presentation of calculational result in colour. 
(orig.). 


27352 (NUREG/CR—4484) Status of activities for in- 
specting weld overlaid pipe joints. Good, M.S.; Van Fleet, 
L.G. (Pacific Northwest Labs., Richland, WA (USA)). Feb 
1986. Contract AC06-76RL01830. 66p. (PNL—5729). NTIS, 
PC A04/MF AOI - GPO. File Number T186009257. 

Pacific Northwest Laboratory (PNL) evaluated the ultrason- 
ic inspectability of weld overlaid pipe joints. As part of this task, 
PNL is providing NRC staff with conclusions and recommenda- 
tions concerning the effectiveness of ultrasonic inspections per- 
formed on weld overlaid pipe joints. PNL evaluated data from 
available technical literature, conducted experiments to determine 
the distortional effects of weld overlay on ultrasound, and reviewed 
data from the weld overlay inspection development efforts of the 
Electric Power Research Institute NDE Center. Based on these re- 
views and experiments, PNL concluded that ultrasonic inspection 
of weld overlaid pipe joints has not been demonstrated to be reli- 
able, for two reasons. First, insufficient data exists to demonstrate 
the reliable detection and sizing of intergranular stress corrosion 
cracks. Second, the detection of unacceptable fabrication flaws con- 
tained within the weld overlay material has a low reliability due to 
poor signal-to-noise ratios. However, as current research and devel- 
opment programs lead to a more comprehensive engineering data- 
base, these ccnclusions may change. 29 refs., 25 figs. 


27353 Fast ultrasonic imaging in a liquid filled pipe. 
Kolbe, W.F.; Turko, B.T.; Leskovar, B. (Lawrence Berke- 
ley Lab., Univ. of California, Berkeley, CA 94720). IEEE 
(Institute of Electrical and Electronics Engineers) Transactions 
pa Science; NS-33: No. 1, vp(Feb 1986). (CONF- 
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From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 

A new method is described for the imaging of the interior of 
a liquid filled metallic pipe using acoustical techniques. The experi- 
mental system incorporates an array of 20 acoustical transducers 
and is capable of capturing the images of moving bubbles at a 
frame rate in excess of 300/s. The transducers are mounted circum- 
ferentially around the pipe. Each transducer is pulsed in sequence, 
and the echoes reflected from vapor bubbles in the interior are de- 
tected, digitized and processed by a computer to generate an image. 
The high rate of speed was achieved by the use of newly devel- 
oped software and electronic circuitry. This approach has eliminat- 
ed most of the spurious echo signals which degraded the perform- 
ance of previous imaging systems. The capability of the method is 
illustrated by imaging actual vapor bubbles in rapid sequence in the 
pipe. The described imaging system is used to examine reactor 
cooling systems. 


27354 Application of neutron transport Green's functions 
to the calculation of pressure vessel fluence. Carew, J.F.; 
Aronson, A.L.; Cokinos, D.M.; Prince, A.; Todosow, M. 
(Brookhaven National Laboratory, Upton, NY). Nuclear 
Science and Engineering; 91: No. 3, 379-385(Nov 1985). 

A simple and accurate analytic method for calculating pres- 
sure vessel neutron damage > 1-MeV fluence has been derived. The 
method employs asymptotic expressions for the one-speed neutron 
transport Green's function together with an effective removal cross 
section, to propagate the neutron source from the core out to the 
pressure vessel. The spatial integration over the core neutro source 
is performed using a multipole expansion of the transport Green's 
function. The analytic method reproduces detailed (DOT) numeri- 
cal calculations in both (r, @) and (r, z) geometries to within =5%, 
and similar accuracy is expected in three dimensions. 
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REFER ALSO TO CITATION(S) 27337, 27686, 28954 


27355 (IWGFPT—22, pp 202-209) Measurement of me- 
chanical properties of cladding tubes by ring samples. Valo, 
M. (Valtion Teknillinen Tutkimuskeskus, Espoo, Finland). 
Nov 1985. NTIS (US Sales Only), PC A15/MF A01. File 
Number DE86701688. (CONF-8411246—). 

From Specialists’ meeting on post irradiation examination 
and experience; Tokyo, Japan (26 Nov 1984). 

The stress-strain curve for reference and irradiated Zr-tube 
material has been evaluated from measured force-deflection curves 
using circular tube ring samples. The yield stress has been measured 
by small force ring compressions and the tensile stress in a tensile 
loading mode. The strain values were measured directly from the 
ring surface with a microscope. The strain values were also calcu- 
lated from the measured spring constants of rings which were 
loaded to the maximum force. The main emphasis of this report is 
on the measuring technique. 


27356 ee a8 pp a, ge ary for eddy- 
current examination of irradiated fuel element claddings. 
Gorski, V.; Demin, A.; Popov, V.; Renee A. (Vsesoyuz- 
nyj Nauchno-Issledovatel’skij Inst. Neorganicheskikh Mater- 


ialov, Moscow, USSR). Nov 1985. NTIS (US Sales Only), 
PC A15/MF AOl. File Number DE86701688. (CONF- 
8411246—). 

From Specialists’ meeting on post irradiation examination 
and experience; Tokyo, Japan (26 Nov 1984). 

Further improvement of the technical and economical pa- 
rameters of the nuclear power plants is associated with an increase 
of the fuel burnup. To document the fuel serviceability to higher 
burnups it is necessary to have an equipment for the mass nonde- 
structive examination of fuel elements and assemblies after each ir- 
radiation cycle. Much work has been done recently to improve 
methods and develop measuring devices for evaluation of the main 
parameters of fuel elements and assemblies. The eddy-current 
method is increasingly spreading among the methods of nondestruc- 
tive testing of irradiated fuel elements. The eddy-current instrument 
has been developed to detect discontinuities in steel and zirconium 
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alloy claddings of irradiated fuel elements and measure their diame- 
ter in a hot cell. The block diagram of the eddy-current instrument 
is described and results are given of experimental investigations of 
its sensitivity to flaw sizes in claddings and fuel element diameter 
changes and some data are presented on the control of irradiated 
steel clad fuel elements. 


27357 (IWGFPT—22) Post irradiation examination and 
experience. Proceedings of a specialists’ meeting held in 
Tokyo, 26-30 November 1984.  Ganeianieeel Atomic Energy 
Agency, Vienna (Austria). International Working Group on 
Water Reactor Fuel Performance and Technology). Nov 
1985. 337p. (CONF-8411246—). NTIS (US Sales Only), PC 
A15/MF ‘AOL. File Number DE86701688. 

From Specialists’ meeting on post irradiation examination 
and experience; Tokyo, Japan (26 Nov 1984). 

The present meeting was scheduled by the International 
Atomic Energy Agency upon proposal from the members of the 
International Working Group on Water Reactor Fuel Performance 
and Technology. At the invitation of the Government of Japan, 
Japan Atomic Energy Research Institute and Nuclear Safety Re- 
search Association (of Japan), organized the meeting in Tokyo. 37 
participants representing 13 countries and one international organi- 
zation attended the meeting. 27 papers were presented in three ses- 
sions, namely: general fuel testing programme (3 papers), fuel per- 
formance study (10 papers), in-core, on-site and hot cell technique 
(8 papers). A separate abstract was prepared for each of these 
papers. Three syndicate meetings allowed participants to discuss 
the papers and to draw up conclusions and recommendations. 


27358 (IWGFPT—22, pp 56-64) Post-reactor investiga- 
tion of irradiated fuel elements of power reactors. Gon- 


charov, V.V.; Dubrovin, K.P.; Ivanov, A.N.; Platonov, 


P.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). Nov 


1985. NTIS (US Sales Only), PC A15/MF AOl. File 
Number DE86701688. (CONF-8411246—). 

From Specialists’ meeting on post irradiation examination 
and experience; Tokyo, Japan (26 Nov 1984). 

The paper presents the investigation methods (both non-de- 
structive and destructive) which are used in the “hot” laboratory at 
the IV. Kurchatov Institute of Atomic Energy for post-irradiation 
examination of the state of power reactor fuel. They are visual ex- 
amination and photography of fuel assemblies and fuel elements, 
measurements of their geometrical dimensions and volumes, neu- 
tron radiography, gamma scanning analysis, determination of 
amount of fission gas yielded under cladding of fuel elements, study 
of microstructure of fuel and cladding materials, microanalysis of 
fuel and cladding materials, determination of the hydrogen content 
in fuel claddings and investigation of their mechanical properties. 


27359 Detachable connection for a nuclear reactor fuel 
assembly. Christiansen, D.W.; Karnesky, R.A. (to Dept. of 
Sanenys US Patent 4, $68, 111. 4 Feb *jo86. Filed date 29 
Aug 1983. vp. 

This patent describes a connection for releasably attaching a 
socket member to a tube. It consists of: a tube defined by a wall 
provided with circumferentially spaced openings adjacent one end; 
a housing having an internal thread formation and laterally spaced 
fingers at one end. The fingers have pins engagable within the tube 
openings, a socket member threadably received within the housing 
and have a tapered portion at one end for urging the fingers radial- 
ly outwardly. It also coniains a split retaining ring interposed be- 
tween the housing and the socket member and completely encapsu- 
lated. 
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REFER ALSO TO CITATION(S) 27299, 27369, 27407 


27360 (BMI—1985-075/4) Optimized training of respon- 
sible shift personnel in nuclear power plants. Supplement 
Volume 4 for Chapter 6: Primary inquiries. Final report. 
(Bundesministerium des Innern, Bonn (Germany, F.R.); 
VGB Technische Vereinigung der Grosskraftwerksbetreiber 
e.V., Essen (Germany, F.R.)). May 1985. 212p. (In 
German). NTIS (US Sales Only), PC A10/MF AOI. File 
Number DE86750993. 

Schriftenreihe Reaktorsicherheit und Strahlenschutz. 

The volume ‘primary inquiries’ presents the following: verifi- 
cation of the results worked out by ‘task analysis’ on the spot, 
weighting of those results as far as their relevance to the training of 
responsible shift personnel is concerned, and winning of additional 
information on the work process. The choice of the instruments of 
inquiry and groups of persons was determined by methodical and 
practical factors. Some items of information on the activities of re- 
sponsible shift personnel cannot be obtained via the process of 
learning: stage analysis. These relate to: organization of personnel 
and work, and aspects of stress, significance and qualification. 


(DG). 


27361 (BMI—1985-075/5) Optimized training of respon- 
sible shift personnel in nuclear power plants. Supplement 
Volume 5 for Chapter 7: Learning targets. Final report. 
(Bundesministerium des Innern, Bonn (Germany, F.R.); 
VGB Technische Vereinigung der Grosskraftwerksbetreiber 
e.V., Essen (Germany, F.R.)). May 1985. 44p. (In German). 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE86750992. 

Schriftenreihe Reaktorsicherheit und Strahlenschutz. 

This supplement volume describes the process to establish 
learning targets in the administrative and organizational sectors, the 
method adopted in revising learning targets, as well as learning tar- 
gets to be attained by studying publications of other institutions. 
(DG). 


27362 (BMI—1985-075/6) Optimized training of respon- 
sible shift personnel in nuclear power plants. Supplement 
Volume 6 for Chapter 7.6: Catalogue of learning targets. 
Final report. (Bundesministerium des Innern, Bonn (Germa- 
ny, F.R.); VGB Technische Vereinigung der Grossk- 
raftwerksbetreiber e.V., Essen (Germany, F.R.)). May 1985. 
190p. (In German). NTIS (US Sales Oniy), PC A09/MF 
AO01. File Number DE86750990. 

Schriftenreihe Reaktorsicherheit und Strahlenschutz. 

This work presents the learning targets for the technical 
sector identified by task analysis. They are related to specific fields 
of knowledge and stick to the VGB pattern of learning targets. Ad- 
herence to VGB subject areas makes it so much easier to identify 
study targets according to VGB material programmes. (DG). 


27363 (CNEA-AC—27/83) Course of operators of the 
RA-3 reactor. Instrumentation and control. Caligiuri, G.A. 
(Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina)). 1983. 6lp. (In Spanish). NTIS (US Sales Only), 
PC A04/MF AO1. File Number DE86701687. 

Description is given of the fundamental principles of the nu- 
clear reactors’ control systems. The RA-3 reactor’s control and 
measurement systems are principally described, without setting 
aside the basic criteria for the design of an appropriate instrumenta- 
tion for the control of a nuclear reactor, as well as the theory on 
which the functioning of the several detectors and equipments used 
in a nuclear instrumentation are based. The main purpose of this 
course is that of serving, preferentially as a text, for the training of 
personnel which shall perform operation tasks in this reactor. The 
work includes three well-defined sections. The first two make an 
introduction to the subject, while the third, extending to more than 
half-work, deals with the general description of the system in 
which the control and operation logic of RA-3 are included. 
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27364 Control system for a small fission reactor. Burel- 
bach, J.P.; Kann, W.J.; Saiveau, J.G. (to Dept. of Energy). 
US Patent 4,568,515. 4 Feb 1986. Filed date 8 Feb 1985. vp. 

This patent describes a system for controlling the reactivity 
of a fission reactor including a reactor core containing a liquid 
coolant in which fission reactions occur producing energetic neu- 
trons which initiate and sustain the fission reactions. The system 
consists of: 1.) neutron reflecting means positioned around the reac- 
tor core in spaced relation so as to define a space for reflecting en- 
ergetic neutrons which escape from the reactor core back into the 
reactor core for sustaining the fission reactions; 2.) a variable length 
control system positioned within the space between the reactor 
core and the neutron reflector for absorbing neutrons which escape 
from the reactor core. The control system includes at least one 
flexible, helically coiled control element positioned around the pe- 
riphery of the reactor core; and 3.) displacement coupled to the 
control system for varying the length of the control system posi- 
tioned between the reactor core and the neutron reflector in regu- 
lating the number of energetic neutrons absorbed and controlling 
the reactivity of the fission reactor. 


27365 Applications of a portable MCA in nuclear safe- 
guards. Halbig, J.K.; Klosterbuer, F.; Cameron, R.A. (Los 
Alamos National Lab., Los Alamos, NM 87545). IEEE (In- 
stitute of Electrical and Electronics Engineers) Transactions on 
Nuclear Science; NS-33: No. 1, vp(Feb 1986). (CONF- 
851009—). 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 

In 1981 a small, battery-operated multichannel analyzer 
(MCA) prototype developed at Los Alamos National Laboratory 
was delivered to the International Atomic Energy Agency (IAEA). 
The intent was to produce an instrument for inspector (nonscientist) 
use. Automated measurement programs were built into the MCA. 
An enhanced, commercially produced MCA is now available, 
which was patterned after and is software compatible with the pro- 
totype. After an extensive review of the hardware and software of 
the available portable MCAs, the IAEA has chosen this MCA to 
be used by IAEA inspectors throughout the world. Inspectors from 
the EURATOM Directorate of Safeguards are also using these 
MCAs in inspections throughout Europe. While this MCA’s porta- 
bility and programmability make it ideally suited for infield applica- 
tions, its powerful built-in intelligence and communications proto- 
col make it a strong candidate for distributed data acquisition and 
control systems. The user-instrument interface philosophy is so easy 
to use that in domestic and international training schools, the opera- 
tors manual is not used. 


27366 The TREAT upgrade manual reactor control 
system and its interface with the automatic reactor control 
system and the plant protection McDowell, W.P. 
(Argonne National Lab., Argonne, IL 60439). IEEE (Insti- 
tute of Electrical and Electronics Engineers) Transactions on 
Nuclear Science; NS-33: No. 1, vp(Feb 1986). (CONF- 
851009—). 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 

The Transient Reactor Test Facility (TREAT) at Argonne 
National Laboratory is being upgraded to simulate extreme condi- 
tions in a reactor. This facility will be used to subject test assem- 
blies of fuel bundles to very rapid and intense power transients. 
This paper describes in detail the manual reactor control system 
and its interfaces with the plant protection system the automatic re- 
actor control system. 
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2205 Environmental Aspects 
REFER ALSO TO CITATION(S) 27396, 27848, 28400, 28558 


27367 (INIS-mf—9873) Guide for technical advisers of 
the disaster control service management for nuclear emergen- 
cies. Recommendation of the Committee for ‘Emergency pro- 
tection plans for the vicinity of nuclear installations’, a 
member of the Radiation Protection Commission. (Bundes- 
ministerium des Innern, Bonn (Germany, F.R.)). Nov 1984. 
119p. (In German). NTIS (US Sales Only), PC A06/MF 
AO1. File Number DE86751402. 

Loose-leaf collection. 

This issue is a revised version of the publication “Compila- 
tion of criteria and decision aids for technical advisers for nuclear 
emergency control services”. The general arrangement of the mate- 
rial has been maintained as it proved to be useful, so that this issue 
as the previous one presents information on determining the source 
strength of the radioactive substances, their distribution characteris- 
tics, and resulting radiation exposure or doses. Special attention has 
been paid to presenting helpful data for shortening as much as pos- 
sible the calculation time required, as e.g. by pre-evaluation data 
presented in the form of graphs. Realistic dose assessments are 
made possible on the basis of the latest scientific knowledge, includ- 
ing the results of the German Risk Assessment Study for Nuclear 
Power Plants, and the dose factors derived from ICRP-30. Proba- 
ble differences emanating between the dose factors given in this 
Guide under review and the data given in the guideline concerning 
section 45 of the Radiation Protection Ordinance (General princi- 
ples of calculation) are accepted for the sake of presenting the latest 
available information. The aids given for dose assessments are the 
following: Forms together with tables and graphs; nomographs and 
information on computer programs and small computers. In addi- 
tion, information is presented for proper evaluation of dose assess- 
ments and recommendations to be inferred for emergency protec- 
tion plans. (orig.). 


27368 (KFK-tr—696) Separation of Cs radionuclides from 
the Na coolant of the BR-10 reactor. Vaizer, V.I.; Efimov, 
I1.A.; Konovalov, E.E.; Lastov, A.I.; Shereshkov, V.S. 
Translated from Atomnaya Ehnergiya ; 54: No. 3, 215- 
216(1983). 8p. (In German). NTIS (US Sales Only), PC 
A02/MF AO0O1. File Number DE86751405. 

Translated from Russian: Ochistka natrievogo teplonositelya 
BR-10 ot radionuklidov tseziya. 

The results of laboratory studies on the interdependence be- 
tween a Cs mixture in Na and different carbon graphite materials 
and other materials are presented along with the results of experi- 
ments with traps for removing Cs radionuclides from the sodium 
coolant of the BR-10 reactor. (orig./PW). 
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REFER ALSO TO CITATION(S) 26971, 27363, 27389, 27504, 27630 


27369 (EGG-M—20485) Object-oriented alarm-filtering 

system. Corsberg, D.R.; Wilkie, D. (Idaho National Engi- 

neering Lab., Idaho Falls (USA)). 1986. Contract ACO7- 

761D01570. 15p. (CONF-860414—9). NTIS, PC A02/MF 
; 1; GPO Dep. File Number DE86009078. 

From 6. power plant dynamics, control and testing symposi- 
um; Knoxville, TN, USA (14 Apr 1986). 

This paper discusses an alarm-filtering system (AFS) being 
developed by EG and G Idaho, Inc. for the Advanced Test Reac- 
tor (ATR) at the Idaho National Engineering Laboratory. The ulti- 
mate goal of this project is to place AFS into ATR’s reactor con- 
trol room to act as an aid during major plant transients. In addition, 
methods of alarm analysis are investigated based on functional rela- 
tionships rather than on a historical approach utilizing cause-conse- 
quence trees. Artificial intelligence techniques, including object-ori- 
ented programming, are also demonstrated as useful in analyzing 
alarms and alarm sequences. After a brief description of the prob- 
lem AFS addresses, this paper discusses the design constraints and 
human factors that influenced the development of the system. The 
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reader is then presented with operational and architectural descrip- 
tions of the system as well as what directions the future develop- 
ment of AFS may take. The fact that AFS is being considered as a 
partial solution to the problems discussed in the next section dem- 
onstrates the viability of its underlying technology and approach. 
10 refs. 


27370 (GKSS—85/E/28) Thermal neutron flux density 
distribution measurements for the determination of power and 
burnup distribution of the research reactor FRG-1. Adolph, 
J. (GKSS-Forschungszentrum Geesthacht G.m.b.H., 
Geesthacht-Tesperhude (Germany, F.R.)). 1985. 88p. (in 
German). NTIS (US Sales Only), PC A05/MF AOI. File 
Number DE86751010. 

The experimental procedure and the results of two thermal 
neutron flux density distribution measurements of the research reac- 
tor FRG-1 are presented and discussed. The two measurements 
were performed with 28 days between them in the core no. 105 f at 
a power level of ca. 10 kW. By activation and subsequent scanning 
of 38 and 39 Cu-wires respectively, which have been inserted into 
the water gaps of the fuel elements, the flux density could be evalu- 
ated. The vertical and the horizontal distribution and the average 
flux densities of both measurements only differ unessentially, the 
deviations are smaller than ca. 5%; core calculations which were 
performed in addition show a good agreement of the theoretical 
and the experimental distributions. Moreover a method is described 
which enables us on one hand to calculate the power distribution of 
the core and on the other hand to estimate the distribution of the 
burn up. (orig.). With 16 figs., 7 tabs. 


27371 (HEDL-SA—3360-FP) Continuous quality im- 
provement. Bourne, P.B. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA)). 1985. Contract AC06- 
76FF02170. 8p. (CONF-8509160—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85018211. 

From 12. annual energy division conference of the American 
Society for Quality Control; Knoxville, TN, USA (8 Sep 1985). 

This paper describes the various statistical tools used at the 
Hanford Engineering Development Laboratory to achieve continu- 
ous quality improvement in the development of Breeder Reactor 
Technology and in reactor operations. The role of the quality as- 
surance professionals in this process, including quantifiable measure- 
ments using actual examples, is provided. The commitment to qual- 
ity improvement through top management involvement is dramati- 
cally illustrated. 


27372 (Juel—1965) KUEBEL. A Fortran program for 
computation of cooling-agent-distribution within reactor fuel- 
elements. Inhoven, H. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Zentralabteilung Forschungs- 
reaktoren). Dec 1984. 243p. (In German). NTIS (US Sales 
Only), PC Al1/MF AO1. File Number DE86751007. 

KUEBEL is a Fortran-program for computation of cooling- 
agent-distribution within reactor fuel-elements or -zones of theirs. 
They may be assembled of max. 40 cooling-channels with laminar 
up to turbulent type of flow (respecting Reynolds’ coefficients up 
to 2.0E+06) at equal pressure loss. Flow-velocity, dynamic flow-, 
contraction- and friction-losses will be calculated for each channel 
and for the total zone. Other computations will present mean heat- 
up of cooling-agent, mean outlet-temperature of the core, boiling- 
temperature and absolute pressure at flow-outlet. All characteristic 
coolant-values, including the factor of safety for flow-instability of 
the most-loaded cooling gap are computed by 'KUEBEL’ too. Ab- 
solute pressure at flow-outlet or is-factor may be defined as depend- 
ent or independent variables of the program alternatively. In latter 
case 3 variations of solution will be available: Adapted flow of 
cooling-agent, inlet-temperature of the core and thermal power. All 
calculations can be done alternatively with variation of parameters: 
flow of cooling-agent, inlet-temperature of the core and thermal 
power, which are managed by the program itself. 'KUEBEL’ is 
able to distinguish light- and heavy-water coolant, flow-direction of 
coolant and fuel elements with parallel, rectangular, respectively 
concentric, cylindrical shape of their gaps. Required material spe- 
cifics are generated by the program. Segments of fuel elements or 
constructively unconnected gaps can also be computed by means of 
interposition of S.C. ‘phantom channels’. (orig.). 
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27373 (KAERI/MR—76/84) TRIGA mark-II, III reac- 
tor operation. Lee, Ji Bok; Lee, Chang Kun; Ku, J.E.; Juhn, 
Byung Jin; Choi, Byung Ho. (Korea Advanced Energy Re- 
search Inst., Daeduk (Republic of Korea)). Mar 1985. = 
(In Korean). NTIS (US Sales Only), PC A05/MF AO1. File 
Number DE86701691. 

The annual operation time of TRIGA Mark-II reactor was 
325 hours, and gross thermal output was 4,138 KWH, having con- 
sumed 0.21 grams of U-235 in 1984. The operation was devoted to 
training the students in Seoul National University, Hangyang Uni- 
versity, and KAIST. The annual operation time of TRIGA Mark- 
III reactor was 3,710 hours, and gross thermal output was 
4,307,182K WH, having consumed 228 grams of U-235. The number 
of samples irradiated was 577:436 items for other purposes. 12 kinds 
of radioisotopes including 271 items of Tc-99m, 52 items of Au-198, 
54 items of I-131, 33 items of Ir-192, were produced and supplied 
for medical diagnosis and industrial non-destructive testing. In 1984 
an in-pile capsule was installed to test irradiation performance of 
CANDU fuel rod manufactured by KAERI while three CANDU 
fuel rods loaded in 1981 were withdrawn. This reactor will devote 
to the power reactor fuel development program as a result of the 
installation of in-pile capsule. The annual operation time of the 
liquid nitrogen production facility was 539 hours, and the amount 
produced was 2,697 liters. All liquid nitrogen except 417 liters lost 
by natural evaporation was supplied to laboratories. 
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27374 (INIS-BR—424) Economical and technical feasibil- 
ity study of some radioisotopes production for medical appli- 
cation. Souza, A.L.A.B. de. (Minas Gerais Univ., Belo Hori- 
zonte (Brazil). Curso de Pos-graduacao em Ciencias e Tec- 
nicas Nucleares). 1985. 189p. (In Portuguese). NTIS (US 
Sales Only), PC A09/MF A0O1. File Number DE86701606. 

The economical and technical feasibility study of the pro- 
duction in reactors of some radioisotopes most used in medicine, 
are presented. The clinical applications of each radioisotope as well 
as its radioactive concentrations and specific activities are related. 
Irradiation procedures based in the foregoing data are given. Part 
of the study is dedicated to quality control. (M.A.C.). 
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REFER ALSO TO CITATION(S) 27367, 27511, 28320, 28986 


27375 (AEEW-R—1764) THETIS 80% blocked cluster 
experiment. Part 2. Single-phase cooling experiments. 
Cooper, C.A.; Pearson, K.G.; Jowitt, D. (UKAEA Atomic 
Energy Establishment, Winfrith. Safety and Engineering 
Science Div.). Sep 1984. 90p. Atomic Energy Establish- 
ment, Winfrith, Dorchester, Dorset, England. File Number 
1186901234. 

A series of thermal-hydraulic experiments has been per- 
formed on a model PWR fuel assembly, containing a severe partial 
blockage, in the THETIS Rig at AEE Winfrith. The assembly 
comprised 49 full-length, electrically-heated fuel rod simulators and 
the blockage was created by attaching thin-walled, preformed 
swellings to a group of 16 rods. The blockage occupied a complete 
grid interval and reduced the subchannel flow area by a maximum 
of 80% over a length of 200 mm. Four types of experiments were 
performed and one of these, the single-phase cooling experiments, is 
the subject of this report. These experiments used air cooling and 
covered a range of nominal inlet Reynolds numbers from 1000 to 
9000. At locations remote from the effects of grids, heat transfer 
could be correlated by the Dittus-Boelter correlation for Re > 
3500, a constant Nusselt number of 10 for Re < 700 and by a loga- 
rithmic interpolation for intermediate Reynolds numbers. Spacer 
grids enhanced single-phase heat transfer particularly at higher 
Reynolds numbers, where the local Nusselt number was increased 
by about 60% downstream of a grid. The enhancement died away 
well before the next grid was reached. Existing correlations of Yao, 
Hochreiter and Leech and Hassan and Rehme underpredict the 
THETIS grid enhancements for higher Reynolds numbers. In 
single-phase flow the amount of heat removed from the blockage 
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by convection is relatively small because a large fraction of the 
flow is diverted to bypass the blockage. Radial conduction of heat 
across the blockage is an important heat transfer mechanism, par- 
ticularly at low Reynolds numbers. Experimental results were in 
good agreement with predictions from the BERTHA code. 18 refs., 
36 figs. 


27376 (AEEW-R—1765) THETIS 80% blocked cluster 
experiment. Part 3. Forced reflood experiments. Cooper, 
C.A.; Pearson, K.G.; Jowitt, D. (UKAEA Atomic Energy 
Establishment, Winfrith. Safety and Engineering Science 
Div.). Sep 1984. 160p. Atomic Energy Establishment, Win- 
frith, Dorchester, Dorset, England. File Number 
1186901233. 

A series of thermal-hydraulic experiments has been per- 
formed on a model PWR fuel assembly, containing a severe partial 
blockage, in the THETIS Rig at AEE Winfrith. The assembly 
comprised 49 full-length, electrically-heated fuel rod simulators and 
the blockage was created by attaching thin-walled, preformed 
swellings to a group of 16 rods. The blockage occupied a complete 
grid interval and reduced the subchannel flow area by a maximum 
of 80% over a length of 200 mm. Four types of experiments were 
performed and one of these, the forced reflood experiments is the 
subject of this report. The experiments covered a wide range of 
pressures, reflood rates, inlet water temperatures, cluster powers 
and initial cluster temperatures. 


27377 (AEEW-R—1766) THETIS 80% blocked cluster 
experiment. Part 4. Gravity reflood experiments. Pearson, 
K.G.; Cooper, C.A.; Jowitt, D. (UKAEA Atomic Energy 
Establishment, Winfrith. Safety and Engineering Science 
Div.). Sep 1984. 104p. Atomic Energy Establishment, Win- 
frith Dorchester, Dorset England.. File Number 
1186901232. 

A series of thermal-hydraulic experiments has been per- 
formed on a model PWR fuel assembly, containing a severe partial 
blockage, in the THETIS Rig at AEE Winfrith. The assembly 
comprised 49 full-lenth, electrically-heated fuel rod simulators and 
the blockage was created by attaching thin-walled, preformed 
swellings to a group of 16 rods. The blockage occupied a complete 
grid interval and reduced the subchannel flow area by a maximum 
of 80% over a length of 200 mm. Four types of experiments were 
performed and one of these, the gravity reflood experiments is the 
subject of this report. Gravity reflood was achieved using a tubular 
downcomer and a simple orifice through which the steam leaving 
the test section passed. The experiments covered a wide range of 
pressures, inlet flow rates, inlet temperatures and orific diameters. 
Experiments were performed with the downcomer initially either 
full or empty. 13 refs., 61 figs. 


27378 (BMI—1985-070) Interpretation and evaluation of 
NUREG/CR-3428 report ‘Application of the SSMRP meth- 
odology to the seismic risk of the Zion nuclear power plant’. 
Final report. Deckers, J. (Bundesministerium des Innern, 
Bonn (Germany, F.R.); Technischer Ueberwachungs-Verein 
Rheinland e.V., Koeln (Germany, F.R.). Fachbereich Kern- 


technik). Apr 1985. 86p. (In German). NTIS (US Sales 
Only), PC A05/MF A0O1. File Number DE86751407. 

Schriftenreihe Reaktorsicherheit und Strahlenschutz. 

The analysis takes as a basis different initial events. For the 
‘base case’, a medium frequency of 3x10° was determined for core 
meltdown. This does not confirm the results of risk analysis 
WASH-1400 which found out a frequency of 10° to 10°%/year with- 
out a detailed seismic risk assessment being performed. The results 
of the SSMRP analysis show that up to a soil acceleration corre- 
sponding to that of a maximum potential earthquake transient acci- 
dents induced by the earthquakes outweighs all other accidents 
(such as reactor pressure vessel failure, LOCA’s). This is due to the 
nuclear power plant design. The experiments under the German 
risk analysis were carried out under realistic conditions. The results 
of phase B of the German risk analysis may provide further side- 
lights. Concerning the design of nuclear power plants in the Feder- 
al Republic of Germany, the results of the SSMRP study do not 
suggest an alteration of the line of proceeding for the rating of 
buildings and components to withstand design earthquakes and 
maximum potential earthquakes presently applied under the licenc- 
ing procedure. (orig./GL). 
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27379 (BMI—1985-089) Verification of the HDR-test 
V44 using the computer program RALOC-MOD1/83. Jahn, 
H.; Pham, T. v.; Weber, G.; Pham, B.T. (Bundesministerium 
des Innern, Bonn (Germany, F.R.); Gesellschaft fuer Reak- 
torsicherheit m.b.H. (GRS), Koeln (Germany, F.R.)). Jun 
1985. 84p. (In German). (GRS-A—1099). NTIS (US Sales 
Only), PC A05/MF A0O1. File Number DE86751116. 

Schriftenreihe Reaktorsicherheit und Strahlenschutz. 

RALOC-MOD1/83 was extended by a drainage and sump 
level modul and several component models to serve as a contain- 
ment systems code for various LWR types. One such application is 
to simulate the blowdown in a full pressure containment which is 
important for the short and long term hydrogen distribution. The 
post test calculation of the containment standard probiem experi- 
ment HDR-V44 shows a good agreement, to the test data. The 
code may be used for short and long term predictions, but it was 
learned that double containments need the representation of the gap 
between the inner and outer shell into several zones to achieve a 
good long-term temperature prediction. The present work com- 
pletes the development, verification and documentation of 
RALOC-MOD1. (orig.). 


27380 (BNL-NUREG—28901) Potential for entrainment 
of sodium into expanding multiphase HCDA bubbles by Ray- 
leigh-Taylor instability. Ginsberg, T.; Moszynski, J.R. 
(Brookhaven National Lab., Upton, NY (USA); Delaware 
Univ., Newark (USA). Dept. of Mechanical Engineering). 
1981. Contract AC02-76CHO00016. 7p. (CONF-810606— 
114). NTIS, PC A02/MF AOl - GPO. File Number 
TI86000105. 

From American Nuclear Society’s annual meeting; Miami 
Beach, FL, USA (7 Jun 1981). 

The “termination phase” of an energetic hypothetical core 
disruptive accident (HCDA) in liquid-metal fast breeder reactors is 
characterized by expansion of a high-pressure, high-temperature 
multiphase bubble against the overlying pool of sodium. A number 
of entrainment mechanisms have been proposed to explain the en- 
trainment rates observed in various experiments. (JDB) 


27381 (BNL-NUREG—28927) Microwave heating simu- 
lations of nuclear energy generation in volume-boiling pool 
systems: experiments. Ginsberg, T.; Makowitz, H. (Brookha- 
ven National Lab., Upton, NY (USA)). 1981. Contract 
AC02-76CH00016. 8p. (CONF-810606—115). NTIS, PC 
A02/MF A01 - GPO. File Number T1I86000108. 

From American Nuclear Society's annual meeting; Miami 
Beach, FL, USA (7 Jun 1981). 

Experiments were conducted to measure the power density 
of cylindrical samples of liquid of 10 mm diameter and of variable 
height, relative to the power density of a fixed geometry volume of 
liquid. The power densities of the reference and variable-height 
containers were computed by using an energy balance on the liquid 
containers together with the measured temperatures and liquid 
masses. (JDB) 


27382 (CEGB-TPRD/B—0649/N84) Analysis of inges- 
tion doses from a range of postulated Magnox reactor re- 
leases. Nair, S. (Central Electricity Generating Board, 
Berkeley (UK). Berkeley Nuclear Labs.). Jun 1985. 40p. 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE86701676. 

An analysis has been carried out of ingestion doses from a 
range of postulated Magnox reactor releases to atmosphere. Calcu- 
lations were made of the dose to the adult, ten year old child and 
one year old child, which showed the one year old child to receive 
the highest dose. Detailed studies were made of the significance of 
the ingestion dose to the one year old child in relation to other ex- 
posure routes. The ingestion dose was also analysed in terms of the 
contributing critical organs, foods and nuclides. Approximate calcu- 
lations were also made of the dependence of the ingestion dose on 
the time of year when the release occurs. The results of the analysis 
were used to derive a set of release-specific Emergency Action 
Guidance Levels (EAGLs) of critical nuclide concentrations in the 
critical foods, which comply with NRPB’s ingestion ERL recom- 
mendations. The EAGLs were supplemented with a corresponding 
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set of EAGLs for grass, for use in situations where crop samples 
were not readily available. 


27383 (EPRI-NP—4278M) PWR transient test documen- 
tation at San Onofre Nuclear Generating Station Unit 2. Be- 
tancourt, J.M.; Max, G.; Rezendes, J.P.; Veenema, R.J.; 
Cordes, G. (Combustion Engineering, Inc., Windsor, CT 
(USA). Power Systems Div.; Intermountain Technologies, 
Inc., Idaho Falls, ID (USA)). Dec 1985. 26p. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number TI86920083. 

This report provides the documentation of experimental data 
for six power ascension tests performed at the San Onofre Nuclear 
Generating Station Unit 2 during 1983. The tests conducted were: 
dropped control element assembly - full length, dropped control 
element assembly - part length, pseudo-ejected control element as- 
sembly, 100% generator trip, unit load transient, and the complete 
loss of forced primary coolant flow from 80% power. The data 
provided is expected to be useful for the qualification of computer 
codes used for predicting the transient response of Pressurized 
Water Reactors. A description of the data base containing these 
data is also included. 


27384 (EPRI-NP—4474) BWR _ radiation-field control 
using zinc injection passivation. Final report. Marble, W.J. 
(General Electric Co., San Jose, CA (USA)). Mar 1986. 
47p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T186920237. 

Early in project 819-2, correlations between BWR radiation 
buildup and reactor water ionic zinc were identified and reported 
in the project interim report. This report presents the successful re- 
sults of controlled laboratory tests which verify that the continuous 
presence of ionic zinc inhibits the corrosion of stainless steel and 
consequently limits the buildup of Co-60 by measured factors of 3 
to 20. The current state of mechanistic understanding is discussed, 
as well as the results of qualification testing to ensure that intention- 
al addition of ionic zinc will not aggravate stress corrosion crack- 
ing of primary system materials nor will it cause problems for the 
nuclear fuel. Additionally, a review of existing data on the impact 
of Zn-65 on pipe dose rates and radwaste shipments for BWRs 
shows that zinc addition to control radiation buildup will have only 
a small effect on these peripheral issues. 


27385 (EPRI-NP—4499) Cobalt deposition in oxide films 
on reactor pipework. Final report. Bridle, D.A.; Bird, E.J.; 
Mitchell, C.R. (UKAEA Atomic Energy Establishment, 
Winfrith. Chemistry Div.). Mar 1986. 79p. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T186920236. 

This report details results of a program carried out by the 
UKAEA on the Winfrith SGHWR, to study the incorporation of 
cobalt into the corrosion product films formed on PWR primary 
circuit materials (stainless steel 304L, Inconel-600 and Zircaloy-4). 
An electromagnetic filter has been operated on a once through 
basis directly on the primary coolant blowdown line to remove par- 
ticulate impurities. This has permitted an examination of the rela- 
tive importance of soluble and insoluble species in the formation of 
corrosion product films. The selected alloys have been exposed to 
coolant up and downstream from the filter unit and data are pre- 
sented which provide a detailed analysis of the coolant at these sit- 
uations, with respect to soluble and insoluble, chemical and radio- 
chemical species. Characterization of the corrosion product films 
has been carried out using scanning electron microscopy coupled 
with energy dispersive analysis using x-rays. Radiochemical analy- 
ses have been carried out using y-spectrometry. The effectiveness 
of decontamination using Low Oxidation state Metal Ion (LOMI) 
reagent has been studied and data are presented on decontamination 
rates. 21 tabs. 


27386 (EPRI-NP—4505-SR) Manual of recent techniques 
for LWR radiation-field control. Wood, C.J. (Electric Power 
Research Inst., Palo Alto, CA (USA). Nuclear Power Div.). 
Mar 1986. 82p. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number T186920238. 

This manual describes recent techniques developed by the 
Electric Power Research Institute for reducing out-of-core radi- 
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ation fields in light water reactors. The fundamental processes of 
corrosion product transport and activation are briefly outlined, and 
the four main technical areas described. Recent developments 
aimed at reducing cobalt sources, preconditioning surfaces, control- 
ling water chemistry, and decontamination are reviewed. Finally, 
currently available methods for controlling plant radiation fields are 
described. 34 refs., 28 figs. 


27387 (GKSS—85/E/27) Possibilities of optimizing non- 
nuclear simulation of pressurized water reactor transients. 
Silva Filho, E. (GKSS-Forschungszentrum Geesthacht 
G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.); Karls- 
ruhe Univ. (T.H.) (Germany, F.R.). Fakultaet fuer Maschin- 
enbau). 1985. 128p. (In German). NTIS (US Sales Only), 
PC A07/MF A01. File Number DE86751011. 

The GKSS-Forschungszentrum Geesthacht GmbH has insti- 
tuted the concept of a scaled test facility (volume scale factor of 1/ 
100) of a typical PWR of the 1 300 MWe class for the purpose of 
studying small breaks Loss-of-Coolant Accidents (LOCA) and tran- 
sients. Having in mind the goal of an optimization of this concept 
has been choosen a station blackout with and without reactor shut- 
down and a small break LOCA in a primary loop piping to investi- 
gate the thermohydraulic behaviour of the test facility in compari- 
son to the reactor plant. The computer code RELAP 5/MOD 1 
has been utilized to compare the test facility behaviour with the re- 
actor plant one. Recommendations are given for minimization of 
distortions between test facility and reactor plant. (orig./HP). With 
116 figs., 10 tabs. 


27388 (GKSS—85/E/33) Pressure suppression system. 
Application and development in nuclear engineering. Aust, E. 
(GKSS-Forschungszentrum Geesthacht G.m.b.H., Geesth- 
acht-Tesperhude (Germany, F.R.)). 1985. 74p. (In German). 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE86751397. 


Nuclear plants with boiling water reactors have a safety con- 
tainment with a pressure suppression system (PSS). Proceeding on 
significant self-developments, today the three PSS-lines of General 
Electric Co. (GE), Kraftwerk Union AG (KWU) and ASEA- 
ATOM are predominant, which are currently represented by the 
MARK III type, the KWU type 72 and the BWR 75 containment. 
In addition, there are special developments for the nuclear ship pro- 
pulsion and for the pressurized water reactors in the Soviet Union. 
Key design values of the PSS allow a first valuation of its loads 
during a hypothetical loss-of-coolant accident. (orig.). With 26 figs., 
2 tabs. 


27389 (INIS-mf—10076) Statement of incidents at nucle- 
ar installations - first quarter 1984. (Health and Safety Exec- 
utive, London (UK)). 22 Jun 1984. 3p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86701596. 

In accordance with procedures instituted in 1982 the Health 
and Safety Executive report each quarter on incidents at nuclear in- 
stallations in the UK. In this quarter there was one reported. This 
involved localised spots of contamination on a road within the 
AERE Harwell site. The source was identified and action taken to 
avoid similar incidents. No health hazard to the public was in- 
volved. (U.K.). 


27390 (INIS-mf—10077) Statement of incidents at nucle- 
ar installations - second quarter 1984, (Health and Safety Ex- 
ecutive, London (UK)). 13 Aug 1984. 4p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86701597. 

In accordance with procedures instituted in 1982 the Health 
and Safety Executive report each quarter on incidents at Nuclear 
installations in the UK. The three reported in this quarter concern 
an escape of tritiated water at Heysham-I Nuclear Power Station 
(CEGB), high temperatures in two fuel channels at Heysham-I due 
to obstruction by blanking plates which had been left in by mistake 
and contamination of protective clothing worn by a process worker 
at Sellafield BNFL. Investigations into an earlier incident at Sella- 
field reprocessing plant (BNFL) (83/4/3) are reported. These in- 
clude monitoring the beaches near Sellafield. (U.K.). 
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27391 (INIS-mf—10078) Statement on incidents at nucle- 
ar installations - fourth quarter 1984. (Health and Safety Ex- 
ecutive, London (UK)). 1984. 3p. NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86701598. 

The Health and Safety Executive report each quarter on in- 
cidents at nuclear installations in the UK in accordance with proce- 
dures instituted in 1982. Two incidents, one concerning contaminat- 
ed protective clothing at Sellafield Windscale Nuclear Power De- 
velopment Laboratories (UKAEA) and the other concerning injury 
due to radiation from an incorrectly operated X-ray machine at Sel- 
lafield (BNFL) are reported. Investigations into two earlier inci- 
dents (84/2/1, 84/2/3) are also reported. There were no incidents 
in the third quarter of 1984. (U.K.). 


27392 (INIS-mf—10079) Statement of incidents at nucle- 
ar installations - second quarter 1985. (Health and Safety Ex- 
ecutive, London (UK)). 1985. 2p. NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86701599. 

In accordance with procedures instituted in 1982 the Health 
and Safety Executive report each quarter on incidents at nuclear in- 
stallations in the UK. There were none in the first quarter of 1985. 
In the second quarter of 1985 the one incident reported occurred at 
BNFL Springfields when uranium hexafluoride cylinder washings 
had passed into a local brook. Most of the affected areas of silt 
which resulted were removed as a precautionary measure and the 
overall risk was very small. (U.K.). 


27393 (KAERI/RR—449/84) Study of the nuclear reac- 
tor safety. (Korea Advanced Energy Research Inst., 
Daeduk (Republic of Korea)). Feb 1985. 542p. (In Korean). 
NTIS (US Sales Only), PC A23/MF AOl1. File Number 
DE86780438. 

Separate abstracts are presented for each of the papers in- 
cluded in the data base. 


27394 (KFK—3906) Uncertainty analysis with a view to- 
wards applications in accident consequence assessments. 
Fischer, F.; Erhardt, J. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Neutronenphysik und 
Reaktortechnik; Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Projekt Nukleare Sicherheit). 
Sep 1985. 137p. NTIS (US Sales Only), PC A07/MF AOl1. 
File Number DE86751009. 

Since the publication of the US-Reactor Safety Study 
WASH-1400 there has been an increasing interest to develop and 
apply methods which allow to quantify the uncertainty inherent in 
probabilistic risk assessments (PRAs) and accident consequence as- 
sessments (ACAs) for installations of the nuclear fuel cycle. Re- 
search and development in this area is forced by the fact that PRA 
and ACA are more and more used for comparative, decisive and 
fact finding studies initiated by industry and regulatory commis- 
sions. This report summarizes and reviews some of the main meth- 
ods and gives some hints to do sensitivity and uncertainty analyses. 
Some first investigations aiming at the application of the method 
mentioned above to a submodel of the ACA-code UFOMOD 
(KfK) are presented. Sensitivity analyses and some uncertainty 
studies an important submodel of UFOMOD are carried out to 
identify the relevant parameters for subsequent uncertainty calcula- 
tions. (orig./HP). 


27395 (KFK—3946) Preliminary investigations of the sig- 
nificance of the ingestion pathway following accidental re- 
leases with actinides. Steinhauer, C. (Kernforschungszen- 
trum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Neu- 
tronenphysik und Reaktortechnik; Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Projekt Schneller 
Brueter). Oct 1985. 72p. NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE86751008. 

Preliminary accident consequence assessments have been 
performed with the computer code UFOMOD to study the signifi- 
cance of the ingestion pathway in accidental releases with actinides. 
The investigation was based on the release category K1 of the ‘Risk 
Oriented Analysis of the SNR 300’, in which a higher fraction of 
actinides is released than in the worst release category for an LWR. 
The analysis was carried out using the currently implemented food 
chain transport model WASH-1400/BSU and data from the dynam- 
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ic model from the MARC methodology. To study the influence of 
the time of the accident on the food chain-related results, releases 
in January and July were considered by means of the MARC data. 
In this report the differences are presented between both food chain 
transport models for transuranium elements and those which are 
observed in the potential doses due to ingestion, the areas affected 
by food-bans and the late health effects when using both models 
and taking the influence of the season into account. (orig./HP). 


27396 (KFK—3950) XPS and EPXMA investigation and 
chemical speciation of aerosol samples formed in LWR core 
melting experiments. Moers, H.; Jenett, H.; Kaufmann, R.; 
Klewe-Nebenius, H.; Pfennig, G.; Ache, H.J. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 
fuer Radiochemie; Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Projekt Nukleare Sicherheit). 
Sep 1985. 48p. NTIS (US Sales Only), PC A03/MF AO1. 
File Number DE86750998. 

Aerosol samples consisting of fission products and elements 
of light water reactor structural materials were collected during 
simulating in a laboratory scale the heat-up phase of a core melt 
accident. The aerosol particles were formed in a steam atmosphere 
at temperatures between 1200 and 1900°C of the melting charge. 
The investigation of the samples by use of X-ray photoelectron 
spectroscopy (XPS) permitted the chemical speciation of the de- 
tected aerosol constituents silver, cadmium, indium, tellurium, 
iodine, and cesium. A comparison of the elemental analysis results 
obtained from XPS with those achieved from electron probe X-ray 
micro analysis (EPXMA) revealed that aerosol particle surface and 
aerosol particle bulk are principally composed of the same elements 
and that these compositions vary with release temperature. In addi- 
tion, quantitative differences between the composition of surface 
and bulk have only been observed for those aerosol samples which 
were collected at higher melting charge temperatures. In order to 
obtain direct information on chemical species below the surface se- 
lected samples were argon ion bombarded. Changes in composition 
and chemistry were monitored by XPS, and the results were inter- 
preted in light of the effects, which were observed when appropri- 
ate standard samples were sputtered. (orig.). 


27397 (KFK—3968) Investigations related to the chemi- 
cal behaviour of methyl iodide at severe PWR-accidents. Bor- 
kowski, R. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Radiochemie; Kernforschungs- 
zentrum Karlsruhe G.m.b.H. (Germany, F.R.). Projekt Nuk- 
leare Sicherheit; Karlsruhe Univ. (T.H.) (Germany, F.R.). 
Fakultaet fuer Chemie). Sep 1985. 110p. (In German). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE86751012. 

The decomposition velocity of methyl iodide in aqueous so- 
lutions of boric acid has been measured at temperatures up to 423 
K and at chemical conditions which are expected to exist in the 
sumpwater pool during a severe reactor accident. The decomposi- 
tion was due only to hydrolysis which increased by the expected 
amount at high temperature. No influence of the cooling water ad- 
ditives was observed. Treatment of the available kinetic data indi- 
cated that the influence of polluting material expectedly present in 
the sump is likely to be negligible too. A possible exception may be 
the enhancement of the decomposition rate by particulate and dis- 
solved silver. The resistance of methyl iodide to gas phase decom- 
position by steam and oxygen at 423 K was investigated and only 
slow decomposition in the order of 107/s observed which is ex- 
plained by reaction with steel surfaces. Neither gas phase oxidation 
nor hydrolysis occur at this temperature. The resistance to oxida- 
tion is of kinetic nature. Gas phase hydrolysis is not possible due to 
thermodynamics. This was confirmed by the observed gas phase 
formation of methyl iodide from hydrogen iodide and methanol at 
423 K. The kinetics of this reaction are best explained by two paral- 
lel reactions, one of second order with a kinetic constant of 1.25 x 
105/kPa s, and one of third order under action of steam with a con- 
stant of 2 x 10°/kPa?s. (orig./HP). 
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27398 (KFK—3973) Review of zircaloy fuel cladding be- 
havior in a loss-of-coolant accident. Erbacher, F.J.; Leisti- 
kow, S. (Kernforschungszentrum Karlsruhe G.m.b. H. (Ger- 
many, F.R.). Inst. fuer Reaktorbauelemente; Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 
fuer Material- und Festkoerperforschung; Kernforschungs- 
zentrum Karlsruhe G.m.b.H. (Germany, F.R.). Projekt Nuk- 
leare Sicherheit). Sep 1985. 65p. NTIS (US Sales Only), PC 
A04/MF A0O1. File Number DE86750996. 

The paper reviews the state-of-the-art experimental work 
performed in several countries with respect to the acceptance crite- 
ria established for emergency core cooling (ECC) in a loss-of-cool- 
ant accident (LOGA) of light water reactors (LWRs). It covers in 
detail oxidation, embrittlement, plastic deformation and coolability 
of deformed rod bundles. The main test results are discussed on the 
basis of research work performed at the Karlsruhe Nuclear Re- 
search Center (KfK) within the framework of the Nuclear Safety 
Project (PNS) and reference is made to test data obtained in other 
countries. The conclusion reached in the paper is that the major 
mechanisms and consequences of oxidation, deformation and emer- 
gency core cooling are sufficiently investigated in order to provide 
a reliable data base for safety assessments and licensing of LWRs. 
All test data prove that the ECC-criteria are conservative and that 
the coolability of an LWR and the public safety can be maintained 
in a LOCA. (orig.). 


27399 (KURRI-TR—254) Records of indoor radiation 
control, No. 19. In the fiscal year of 1982. Katsurayama, 
Kousuke; Tsujimoto, Tadashi; Saito, Masahiro. (Kyoto 
Univ., Kumatori, Osaka (Japan). Research Reactor Inst.). 
1984. 48p. (In Japanese). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE8670160S. 

Activities of Indoor Radiation Control Secetion of Health 
Physics Division during the fiscal year of 1982 are reported. The 
results of daily and periodical monitoring of the external radiation 
level for various places of the controlled area including the reactor 
room, the hot laboratory, the tracer laboratory, the waste-disposal 
facility and the critical assembly facility are summarized. Also the 
average radioactivity concentrations in the indoor air, the exhaust- 
ed air and the waste water are given. A newly developed off-line 
program to process the data from the critical assembly radiation 
monitors is presented as an appendix. 


27400 (NUREG—0090-Vol.8-No.3) Report to Congress 
on abnormal occurrences, July-September 1985. Volume RS 
No. 3. (Nuclear Regulatory Commission, Washington, DC 
(USA). Office for Analysis and Evaluation of Operational 
Data). Feb 1986. 47p. NTIS, PC A03/MF AOI - GPO. File 
Number T186901101. 

Section 208 of the Energy Reorganization Act of 1974 iden- 
tifies an abnormal occurrence as an unscheduled incident or event 
which the Nuclear Regulatory Commission determines to be signifi- 
cant from the standpoint of public health or safety and requires a 
quarterly report of such events to be made to Congress. This report 
covers the period from July 1 to September 30, 1985. The report 
states that for this reporting period, there were three abnormal oc- 
currences at the nuclear power plants licensed to operate. These 
events involved, respectively, (1) management control deficiencies, 
(2) inoperable steam generator low pressure trip, and (3) manage- 
ment deficiencies at Tennessee Valley Authority. There were four 
abnormal occurrences at the other NRC licensees. Three of the 
events involved medical misadministrations - two therapeutic and 
one diagnostic. The other event involved exposure of radiographic 
personnel due to management and procedure control deficiencies. 
There were no abnormai occurrences reported by the Agreement 
States. The report also contains information updating some previ- 
ously reported abnormal occurrences. 


27401 (NUREG—1048-Suppl.5) Safety evaluation report 


related to the operation of Hope Creek Generation Station 
(Docket No. 50-354), Supplement No. 5. (Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear 
Reactor Regulation). ‘Apr 1986. 214p. NTIS, PC A10/MF 
A01 - GPO. File Number T186901237. 

Supplement No. 5 to the Safety Evaluation Report on the 
application filed by Public Service Electric and Gas Company on 
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its own behalf as co-owner and as agent for the other co-owner, the 
Atlantic City Electric Company, for a license to operate Hope 
Creek Generating Station has been prepared by the Office of Nu- 
clear Reactor Regulation of the US Nuclear Regulatory Commis- 
sion. The facility is located in Lower Alloways Creek Township in 
Salem County, New Jersey. This supplement reports the status of 
certain items that had not been resolved at the time of the publica- 
tion of the Safety Evaluation Report. 


27402 (NUREG—1166) Draft Environmental Statement 
for decommissioning Humboldt Bay Power Plant, Unit No. 3 
(Docket No. 50-133). (Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Reactor Regula- 
tion). Apr 1986. Sip. NTIS, PC A04/MF A01 - GPO. File 
Number T186901263. 

This Draft Environmental Statement (DES) contains th as- 
sessment of the environmental impact associated with decommis- 
sioning the Humboldt Bay Power Plant Unit 3 located 4 miles 
southwest of the city of Eureka, Humboldt County, California. This 
DES is prepared pursuant to the National Environmental Policy 
Act of 1969 (NEPA) and Title 10 of the Code of Federal Regula- 
tions, Part 51, as amended, of the Nuclear Regulatory Commission 
regulations. The proposed decommissioning would involve safe 
storage of the facility for about 30 years, after which the residual 
radioactivity would be removed so that the facility would be at 
levels of radioactivity acceptable for release of the facility to unre- 
stricted access. 26 refs. 


27403 (NUREG/CR—2000-Vol.5-No.3) Licensee Event 
Report (LER) compilation for month of March 1986. Volume 
5, No. 3. (Oak Ridge National Lab., TN (USA)). Apr 1986. 
Contract AC05-840OR21400. 12ip. (ORNL/NSIC—200- 
Vol.5-No.3). NTIS, PC A06/MF A01 - GPO. File Number 
T186009579. 

This monthly report contains Licensee Event Report (LER) 
operational information that was processed into the LER data file 
of the Nuclear Safety Information Center (NSIC) during the one 
month period identified on the cover of the document. The LERs, 
from which this information is derived, are submitted to the Nucle- 
ar Regulatory Commission (NRC) by nuclear power plant licensees 
in accordance with federal reguiations. Procedures for LER report- 
ing for revisions to those events occurring prior to 1984 are de- 
scribed in NRC Regulatory Guide 1.16 and NUREG-1061. The 
LER summaries in this report are arranged alphabetically by facili- 
ty name and then chronologically by event date for each facility. 
Component, system, keyword, and component vendor indexes 
follow the summaries. Vendors are those identified by the utility 
when the LER form is initiated; the keywords for the component, 
system, and general keyword indexes are assigned by the computer 
using correlation tables from the Sequence Coding and Search 
System. 


27404 (NUREG/CR—4082-Vol.3) Degraded Piping Pro- 
gram. Phase II. Semiannual report, April-September 1985. 
Volume 3. Wilkowski, G.M.; Ahmad, J.; Barnes, C.R.; 
Broek, D.; Brust, F.; Guerrieri, D.; Kiefner, J.; Kramer, G.; 
Landow, M.; Marschall, C.W. (Battelle Columbus Labs., 
OH (USA)). Mar 1986. 268p. (BMI—2120-Vol.3). NTIS, 
PC A12/MF AO1 - GPO. File Number TI86901155. 

This report is the third semiannual report of the Degraded 
Piping Program, Phase II. The objective of the Degraded Piping 
Program is to verify and improve fracture mechanics analysis for 
nuclear piping. The project involves the characterization of the 
fracture properties of typical nuclear piping materials, full-scale 
pipe fracture experiments, and the development and/or enhance- 
ment of elastic-plastic fracture mechanics analysis techniques. The 
project is now in its second year and will continue for a third year. 
The results of the project are expected to be of significant benefit 
to the nuclear industry. The following are specific examples of the 
potential benefits arising from improved pipe fracture behavior pre- 
dictive capabilities as developed and verified through this program; 
the use of pipe whip restraints in piping systems can be reduced or 
eliminated if it can be shown that failures in these systems will 
always occur as leaks rather than double-ended guillotine breaks. 
This includes primary as well as secondary piping; leak rates result- 
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ing from the failure of circumferentially cracked pipes will become 
predictable allowing more realistic calculations of thrust loads for 
piping supports and simplifying the design of vessel core support 
structures; improved designs involving more flexible piping systems 
will be possible as the methods for prediction of instability in com- 
pliant piping systems are verified; and improved methods will be 
available for evaluating end-of-life defects. 


27405 (NUREG/CR—4179-Vol.1) Digraph Matrix Anal- 
ysis for systems interactions at Indian Point Unit 3. Volume 
1. Alesso, H.P.; Altenbach, T.J.; Prassinos, P.G.; Lappa, 
D.A.; Kimura, C.Y.; Patenaude, C.J.; Sacks, I.J.; Ashmore, 
B.C.; Fromme, D.C.; Hershberger, M.V. (Lawrence Liver- 
more National Lab., CA (USA); Analytic Information Proc- 
essing, Inc., Danville, CA (USA); Science Applications 
International Corp., Pleasanton, CA (USA)). Jan 1986. Con- 
tract W-7405-ENG-48. 344p. (UCID—20350-Vol.1). NTIS, 
PC A15/MF AOI - GPO. File Number T186009384. 

This report documents the analysis of the Indian Point Plant, 
Unit 3 (IP-3) for adverse systems interactions using DMA. The pri- 
mary objective of the study was to compare the effectiveness of 
DMaA in finding systems interactions. To this end a parallel study 
was funded at Brookhaven National Laboratory (BNL). The results 
of this study and the BNL study will then be compared by NRC to 
the results of a similar study performed by the Power Authority of 
the State of New York. A secondary objective of this study was to 
determine systems interactions in selected combinations of safety 
systems at IP-3. 24 refs., 22 figs., 29 tabs. 


27406 (NUREG/CR—4384) Break spectrum analyses for 
small break loss of coolant accidents in a RESAR-3S Plant. 
Fletcher, C.D.; Kullberg, C.M. (EG and G Idaho, Inc., 
Idaho Falls (USA)). Mar 1986. Contract AC07-76I1D01570. 
74p. (EGG—2416). NTIS, PC A02/MF AO1 - GPO. File 
Number T186009059. 

A series of thermal-hydraulic analyses were performed to in- 
vestigate phenomena occurring during small break loss-of-coolant- 
accident (LOCA) sequences in a RESAR-3S pressurized water re- 
actor. The analysis included simulations of plant behavior using the 
TRAC-PF1 and RELAPS/MOD2 computer codes. Series of calcu- 
lations were performed using both codes for different break sizes. 
The analyses presented here also served an audit function in that 
the results shown here were used by the US Nuclear Regulatory 
Commission (NRC) as an independent confirmation of similar anal- 
yses performed by Westinghouse Electric Company using another 
computer code. 10 refs., 62 figs., 14 tabs. 


27407 (NUREG/CR—4387) Effects of control system 
failures on transients, accidents, and core-melt frequencies at 
a General Electric boiling water reactor. Bickford, W.E.; Ta- 
batabai, A.S. (Pacific Northwest Labs., Richland, WA 
(USA)). Dec 1985. Contract AC06-76RL01830. 84p. 
(PNL—5545). NTIS, PC A05/MF AOl - GPO. File 
Number T186004196. 

Pacific Northwest Laboratory (PNL) performed probabilis- 
tic risk analyses to estimate core-melt frequency and public risk as- 
sociated with control system failures in a General Electric boiling 
water reactor. PNL also conducted value/impact analyses of pro- 
posed modifications of these control systems to prevent these fail- 
ures. These analyses were based on failure modes and effects analy- 
ses previously performed by the Idaho National Engineering Labo- 
ratory (INEL). The control system failure modes identified by 
INEL and analyzed by PNL fall into three main scenarios: (1) fail- 
ures that initiate feedwater overfill and also defeat the high level 
feedwater trip, (2) a failure of the condensate booster pump that re- 
sults in increased flow to the vessel (overfill), and (3) an inadvert- 
ent actuation of the low pressure coolant injection system (LPCI) 
that also produces an excessive cooldown (overcool). For each of 
these modes, two failure sequences were postulated. The results of 
PNL’s probabilistic analysis of failure progression to core damage 
and value/impact analyses of possible resolutions to prevent the oc- 
currence of these failures are presented in this report. 16 refs., 28 
tabs. 


22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


27408 (NUREG/CR—4454) RELAP5/MOD2 code as- 
sessment at the Idaho National Engineering Laboratory. 
Wheatley, P.D.; Bolander, M.A.; Davis, C.B.; Cozzuol, 
J.M.; Chambers, R.; Steiner, J.L. ‘(EG and G Idaho, Inc., 
Idaho Falls (USA)). Mar 1986. Contract ACO7-761D01570. 
29p. (EGG—2428). NTIS, PC E03/MF $14.45 - GPO. File 
Number T186009287. 

Includes 3 sheets of 24x reduction microfiche. 

Independent assessment of the RELAPS code continued 
with the assessment of RELAPS/MOD2 during 1985. RELAPS 
was assessed using a range of integral and separate-effects data. Se- 
miscale tests S-UT-8, S-UT-6, and S-PL-4 simulating small-break 
transients were used for assessment. Other tests, GERDA 1605AA 
and Model Boiler-2, were also used. The crossflow junction capa- 
bility in RELAPS was assessed using the Electric Power Research 
Institute's single-phase liquid, subchannel-blockage test data. Inter- 
national Standard Problem 18 was also reviewed as part of the as- 
sessment of RELAPS5/MOD2. Results of the independent assess- 
ments are documented in this report. 17 figs. 


27409 (NUREG/CR—4493) Experimental and analytical 
investigation of quenching of superheated debris beds under 
top-reflood conditions. Final report. Ginsberg, T.; Klein, J.; 
Klages, J.; Sanborn, Y.; Schwarz, C.E.; Chen, J.C.; Wei, L. 
(Brookhaven National Lab., Upton, NY (USA)). Jan 1986. 
Contract AC02-76CH00016. 143p. (BNL-NUREG—S51951). 
NTIS, PC A07/MF AO1 - GPO. File Number TI86009728. 

A final report is presented of a combined experimental and 
analytical investigation of the quench characteristics of packed beds 
of superheated particles which are cooled by water supplied by an 
overlying pool. The objective of the work was to develop a model, 
for use in containment loading calculations with codes such as 
MARCH or CONTAIN, to predict the steam generation rate re- 
sulting from quench of high-temperature particulate debris beds in 
light-water reactor severe accidents and, in addition, to assess coo- 
lability of such debris beds under quench conditions. The results 
suggest that bed quench proceeds via a single- or two-stage frontal 
propagation process. In the two-stage process liquid penetrates the 
bed leaving the pockets or channels of unquenched particulate 
which remain hot until the final cooling front reaches the particles. 
Only 25-50% of the bed stored energy is removed during the initial 
penetration period. The bed heat flux, observed to be nearly con- 
stant during both frontal stages, is compared with the available bed 
dryout heat flux data. The quench and dryout heat flux data over- 
lap and agree reasonably well with the steady-state Lipinski dryout 
heat flux model. From this result it is concluded that the mecha- 
nism which limits the bed cooling rate in both the transient quench 
and steady-state dry-out scenarios is the two-phase countercurrent 
bed hydrodynamics. 


27410 (NUREG/CR—4514) Controlling principles for 
prior probability assignments in nuclear risk assessment. 
Cook, I.; Unwin, S.D. (Sandia National Labs., Albuquerque, 
NM (USA)). Feb 1986. Contract AC04-76DP00789. 42p. 
(SAND—85-1323). NTIS, PC A03/MF A0O1 - GPO. File 
Number T186008859. 

As performed conventionally, nuclear probabilistic risk as- 
sessment (PRA) may be criticized as utilizing inscrutable and unjus- 
tifiably ‘precise’ quantitative informed judgment or extrapolation 
from that judgment. To meet this criticism, we propose and argue 
for controlling principles that govern the formulation of probability 
densities given only the informed input that would be required for 
a simple bounding analysis. These principles are founded upon in- 
formation theoretic ideas of maximum uncertainty and cover both 
cases in which there exists a stochastic model of the phenomenon 
of interest and cases in which there is no such model. In part, the 
principles are conventional and we justify such an approach by 
appeal to certain analogies in accounting practice and judicial deci- 
sion-making. Examples are given. We believe that, by appropriate 
employment of these principles, substantial progress towards PRA 
scrutability and transparency would be achieved. 25 refs. 
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27411 (SRD-R—300) Multiplet: a program for calculating 
large event trees. Hall, S.F. (UKAEA Safety and Reliability 
Directorate, Culcheth). Apr 1984. 16p. United Kingdom 
Atomic Energy Authority, Wigshaw Lane, Culcheth, War- 
rington, WA3 4NE £4.00. File Number T186901200. 

This report describes a computer program designed to com- 
pute the probabilities of various outcomes given conditional prob- 
abilities at the branches of a large event tree. The program is de- 
signed to be easy to use and specifically to be used for sensitivity 
studies in which probabilities at selected nodes are varied to see 
how the outcome varies. 


27412 Passive surveillance: A technique to characterize 
the condition of power and control circuits in a nuclear plant. 
Meininger, R.D.; Dinsel, M.R. (Idaho National Eng. Lab., 
EG & G Idaho, Inc., P.O. Box 1625, Idaho Falls, ID 
83415). IEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Nuclear Science; NS-33: No. 1, vp(Feb 
1986). (CONF-851010—). 

From Symposium on nuclear power systems; San Francisco, 
CA, USA (23 Oct 1985). 

This paper reports on progress by EG & G Idaho in exami- 
nation of electrical circuits exposed to the accident environment at 
Three Mile Island Unit 2 (TMI-2) during and after the loss-of-cool- 
ant accident of March 28, 1979. Interpretations of the data collect- 
ed suggest that the major functional impact on the electrical cir- 
cuits (a) occurs very late in time, (b) is caused by moisture intru- 
sion, and (c) can be detected by remote surveillance prior to func- 
tional failure. The electrical testing was performed from outside the 
TMI-2 Reactor Building at the penetrations using a special circuit 
characterization and diagnostic system developed by EG & G 
Idaho. This paper concentrates on representative data from those 
circuits which were recently retested. 


27413 A chemical equilibrium estimate of the aerosols 
produced in an overheated light water reactor core. Wichner, 
R.P.; Spence, R.D. (Oak Ridge National Laboratory, Chem- 
ical Technology Division Oak Ridge, TN). Nuclear Technol- 
ogy; 10: No. 3, 376-393(Sep 1985). 

The degree of vaporization of light water reactor core mate- 
rials was estimated using a highly idealized procedure involving (a) 
specification of the phases that are present for both structural and 
fuel material, (b) estimation of the vapor pressures exerted by the 
individual components of each phase, and (c) assuming a degree of 
vaporization of each phase constituent, allowing equilibration be- 
tween gaseous and condensed species within the assumed pressure 
vessel volume. Using this procedure, the aerosol was estimated to 
consist mainly of silver, indium oxide, cesium hydroxide, and cad- 
miu for pressurized water reactors and cesium hydroxide, cesium 
iodide, and tellurium for boiling water reactors. If boron is included 
in the thermodynamic estimate, then boron will significantly alter 
or dominate the composition of the aerosol in the form of boron 
oxide and cesium borate. The structural materials make up < 9% 
of the aerosol at 36 to 57 kg, but this figure is in good agreement 
with estimates from severe accident sequence analysis studies (17 
kg) and from Parker (10.7 kg). The SASCHA data are used in 
NUREG-0772 and give much higher estimates at 295 and 250 kg. 


27414 A strippable coating used for the TMI-2 reactor 
building decontamination. Adams, J.W.; Barletta, R.E.; 
Dougherty, D.R. (Department of Nuclear Energy, Brook- 
haven National Laboratory, Upton, NY). pp 483-488 of 
Waste isolation in the U.S., technical programs and public 
education. La Grange Park, IL; American Nuclear Society 
(Mar 1984). (CONF-840307—). 

From Waste management ‘84; Tucson, AZ, USA (11 Mar 
1984). 

Strippable coating material used in the TMI-2 reactor build- 
ing decontamination has been tested for Sr, Cs, and Co leachability, 
for radiation stability, thermal stability, and for resistance to biode- 
gradation. It was also immersion tested in water, a water solution 
saturated with toluene and xylene, toluene, xylene, and liquid scin- 
tillation counting (LSC) cocktail. Leach testing resulted in all of 
the Cs and Co activity and most of the Sr activity being released 
from the coating in just a few days. Immersion resulted in swelling 
of the coating in all of the liquids tested. Gamma irradiation and 
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heating of the coating did not produce any apparent physical 
changes in the coating to 1 x 10° rad and 100°C, however, gas gen- 
eration of H2, CO, and CO: was observed in both cases. Biodegra- 
dation of the coating occurred readily in soils as indicated by moni- 
toring CO2 produced from microbial respiration. These test results 
indicate that strippable coating radwaste would hav to be stabilized 
to meet the requirements for Class B waste outlined in 10 CFR 
Part 61 and the NRC Technical Position on Waste Form. 


27415 PWR plant transient analyses using TRAC-PF1. 
Ireland, J.R.; Boyack, B.E. (Los Alamos National Lab., Los 
Alamos, NM). pp L2-1-L2-10 of Proceedings of internation- 
al nuclear power plant thermal hydraulics and operations 
topical meeting. Chao, J.; Chiu, C. La Grange Park, IL; 
American Nuclear Society (1984). (CONF-841075—). 

From International thermal hydraulics and plant operations 
topical meeting; Taipei, Taiwan (22 Oct 1984). 

This paper describes some of the pressurized water reactor 
(PWR) transient analyses performed at Los Alamos for the US Nu- 
clear Regulatory Commission using the Transient Reactor Analysis 
Code (TRAC-PF1). Many of the transient analyses performed di- 
rectly address current PWR safety issues. Included in this paper are 
examples of two safety issues addressed by TRAC-PF1. These ex- 
amples are pressurized thermal shock (PTS) and feed-andbleed 
cooling for Oconee-1. The calculations performed were plant spe- 
cific in that details of both the primary and secondary sides were 
modeled in addition to models of the plant integrated control sys- 
tems. The results of these analyses show that for these two tran- 
sients, the reactor cores remained covered and cooled at all times 
posing no real threat to the reactor system nor to the public. 


27416 RELAP5/MOD2 overview and developmental as- 
sessment results from TMI-1 plant transient analysis. Lin, 
J.C.; Johnsen, G.W.; Ransom, V.H.; Tsai, C.C. (EG&G 
Idaho Inc., Idaho Falls, ID). pp L1-1-L1-7 of Proceedings 
of international nuclear power plant thermal hydraulics and 

operations topical meeting. Chao, J.; Chiu, C. La Grange 
Park, IL; American Nuclear Society (1984). (CONF. 
841075—). 

From International thermal hydraulics and plant operations 
topical meeting; Taipei, Taiwan (22 Oct 1984). 

RELAPS/MOD27 is a new version of the RELAPS thermal- 
hydraulic computer code containing improved modeling features 
that provide a generic capability for pressurized water reactor tran- 
sient simulation. The objective of this paper is to provide code 
users with an overview of the code and to report developmental 
assessment results obtained from a Three Mile Island Unit One 
plant transient analysis. The assessment shows that the injection of 
highly subcooled water into a high-pressure primary coolant system 
does not cause unphysical results or pose a problem for RELAPS/ 
MOD2. 


27417 Development of generic floor response spectra for 
equipment qualification for seismic loads. Curren, J.R.; Cos- 
tantino, C.J. (Brookhaven Natl. Laboratory, Upton, NY). 
pp J4-1-J4-9 of Proceedings of international nuclear power 
plant thermal hydraulics and operations topical meeting. 
Chao, J.; Chiu, C. La Grange Park, IL; American Nuclear 
Society (1984). (CONF-841075—). 

From International thermal hydraulics and plant operations 
topical meeting; Taipei, Taiwan (22 Oct 1984). 

A generic floor response spectra has been developed for use 
in the qualification of electrical and mechanical equipment in oper- 
ating nuclear power plants. Actual PWR and BWR - Mark I struc- 
tural models were used as representative of a class of structures. 
For each model, the stiffness properties were varied, with the same 
mass, sO as to extend the fundamental base structure natural fre- 
quency from 2 cps to 36 cps. This resulted in fundamental mode 
coupled natural frequencies as low as 0.86 cps and as high as 30 
cps. The characteristics of 1000 floor response spectra were studied 
to determine the generic spectra. A procedure for its application to 
any operating plant has been established. The procedure uses as 
much or as little information that currently exists at the plant relat- 
ing to the question of equipment qualification. A generic floor re- 
sponse spectra is proposed for the top level of a generic structure. 
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Reduction factors are applied to the peak acceleration for equip- 
ment at lower levels. 


27418 Important plant design and operational features for 
internally initiated accident sequences. Hickman, J.W.; 
Wheeler, T.A. (Sandia National Lab., Albuquerque, NM). 
pp I2-1-I2-7 of Proceedings of international nuclear power 
plant thermal hydraulics and operations topical meeting. 
Chao, J.; Chiu, C. La Grange Park, IL; American Nuclear 
Society (1984). (CONF-841075—). 

From International thermal hydraulics and plant operations 
topical meeting; Taipei, Taiwan (22 Oct 1984). 

Several recent efforts have been made at Sandia National 
Laboratories to review and evaluate the existing Probabilistic Risk 
Assessment (PRA) information base to determine which plant 
design and operational features have the greatest potential for 
dominating the likelihood of occurrence of internally initiated core 
melt sequences. This paper presents results from two of these pro- 
grams in terms of potentially important accident sequences, sys- 
tems, components, and operational features. 


27419 A plant analyzer for high-speed interactive simula- 
tion of bwr plant transients. Cheng, H.S.; Cerbone, R.J.; 
Lekach, S.V.; Mallen, A.N.; Wulff, W. (Brookhaven Na- 
tional Lab., Upton, NY). pp H8-1-H8-11 of Proceedings of 
international nuclear power plant thermal hydraulics and 
operations topical meeting. Chao, J.; Chiu, C. La Grange 
Park, IL; American Nuclear Society (1984). (CONF. 
841075—). 

From International thermal hydraulics and plant operations 
topical ae Taipei, Taiwan (22 Oct 1984). 

combination of advanced modeling techniques and 

amine special-purpose peripheral minicomputer technology was 
utilized to develop a plant analyzer which affords realistic predic- 
tions of plant transients and severe off-normal events in LWR 
power plants through on-line simulations at speeds up to 10 times 
faster than actual process speeds. The mathematical models account 
for nonequilibrium, nonhomogeneous twophase flow effects in the 
coolant, for acoustical effects in the steam line and for the dynam- 
ics of the entire balance of the plant. Reactor core models include 
point kinetics with reactivity feedback due to void fraction, fuel 
temperature, coolant temperature, and boron concentration as well 
as a conduction model for predicting fuel and clad temperatures. 
Control systems and trip logic for plant protection systems are also 
simulated. The AD10 of Applied Dynamics International, a special- 
purpose peripheral processor, is used as the principal hardware of 
the plant analyzer. It is specifically designed for high-speed digital 
system simulation, accommodates hardware (instrumentation) in the 
input/output loop, and operates interactively on-line, like an analog 
computer. A feasibility study has demonstrated computing capacity, 
accuracy and speed of the AD10 with respect to a CDC-7600 main- 
frame computer. Results are also shown to compare the plant ana- 
lyzer and GE predictions for three ATWS transients. 


27420 Plant analyzer development at Los Alamos. Liles, 


D.R.; Gigverre, P. Alamos National Lab., Los 
Alamos, NM). pp H7-1-H7-8 of Proceedings of international 
nuclear power plant thermal hydraulics and operations topi- 
cal meeting. Chao, J.; Chiu, C. La Grange Park, IL; Ameri- 
can Nuclear Society (1984). (CONF-841075—). 

From International thermal hydraulics and plant operations 
topical nae Taipei, Taiwan (22 Oct 1984). 

The Nuclear t yzer (NPA) is a US Nuclear Regula- 
tory Commission (NRC) sponsored project to improve greatly the 
operating convenience of the major thermal-hydraulic systems 
codes: the Transient Reactor Analysis Code (TRAC) and the Reac- 
tor Leak and Power Safety Excursion Code (RELAPS5). These 
system computer programs have progressed to the stage where 
they are used routinely for a wide variety of transient types by 
many analysts at different facilities. 


27421 Nuclear plant analyzer development and analysis 
applications. Laats, E.T. (EG & G Idaho, Inc., Idaho Falls, 
ID). pp H6-1-H6-7 of Proceedings of international nuclear 
power plant thermal hydraulics and operations topical meet- 
ing. Chao, J.; Chiu, C. La Grange Park, IL; American Nu- 
clear Society (1984). (CONF-841075—). 
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From International thermal hydraulics and plant operations 
topical meeting; Taipei, Taiwan (22 Oct 1984). 

Nuclear Plant Analyzer (NPA) is being developed as 
the U.S. Nuclear Regulatory Commission’s (NRC's) state of the art 
safety analysis and engineering tool to address key nuclear plant 
safety issues. The NPA integrates the NRC’s computerized reactor 
behavior simulation codes such as RELAPS and TRAC-BWR, 
both of which are well-developed computer graphics programs, 
and large repositories of reactor design and experimental data. Uti- 
lizing the complex reactor behavior codes as well as the experiment 
data repositories enables simulation applications of the NPA that 
are generally not possible with more simplistic, less mechanistic re- 
actor behavior codes. These latter codes are used in training simula- 
tors or with other NPA-type software packages and are limited to 
displaying calculated data only. This paper describes four applica- 
tions of the NPA in assisting reactor safety analyses. Two analyses 
evaluated reactor operating procedures, during off-normal oper- 
ation, for a pressurized water reactor (PWR) and a boiling water 
reactor (BWR), respectively. The third analysis was performed in 
support of a reactor safety experiment conducted in the Semiscale 
facility. The final application demonstrated the usefulness of atmos- 
pheric dispersion computer codes for site emergency planning pur- 
poses. An overview of the NPA and how it supported these analy- 
ses are the topics of this paper. 


27422 Boiling water reactor containment modeling and 
analysis at the Tdaho National Engineering Laboratory. Hol- 
comb, E.E.; Wilson, G.E. (EG&G Idaho, Inc., Idaho Falls, 
ID). pp AT-1-A7-14 of Proceedings of international nuclear 
power plant thermal hydraulics and operations topical meet- 
ing. Chao, J.; Chiu, C. La Grange Park, IL; American Nu- 
clear Society (1984). (CONF-841075—). 

From International thermal hydraulics and plant operations 
topical meeting; Taipei, Taiwan (22 Oct 1984). 

Under the auspices of the United States Nuclear Regulatory 
Commission, severe accidents are being studied at the Idaho Na- 
tional Engineering Laboratory. The boiling water reactor (BWR) 
studies have focused on postulated anticipated transients without 
scram (ATWS) accidents which might contribute to severe core 
damage or containment failure. A summary of the containment 
studies is presented in the context of the analytical tools (codes) 
used, typical transient simulation results and the need for prototypi- 
cal containment data. All of these are related to current and future 
analytical capabilities. It is shown that torus temperatures during 
the ATWS depart from limiting conditions for BWR T-quencher 
operation, outside of which stable steam condensation has not been 
proven. 


27423 Application of TRAC-BD1/MOD1 to a BWR/4 
feedwater control failure ATWS. Rouham, S.Z.; Giles, M.M.; 
Mohr, C.M.; Weaver, W.L. (EG+G Idaho, Inc., Idaho 
Falls, ID). pp A4-1-A4-6 of Proceedings of international nu- 
clear power plant thermal hydraulics and operations topical 
meeting. Chao, J.; Chiu, C. La Grange Park, IL; American 
Nuclear Society (1984). (CONF-841075—). 

From International thermal hydraulics and plant operations 
topical meeting; Taipei, Taiwan (22 Oct 1984). 

The paper begins with a short description of the Transient 
Reactor Analysis Code for Boiling Water Reactors (TRAC-BWR), 
briefly mentioning some of its main features such as specific BWR 
models and input structure. Next, an input model of a BWR/4 is 
described, and, the assumptions used in performing an analysis of 
the loss of a feedwater controller without scram are listed. The im- 
portant features of the calculated trends in flows, pressure, reactiv- 
ity, and power are shown graphically and commented in the text. 
A comparison of some of the main predicted trends with the calcu- 
lated results from a similar study by General Electric is also pre- 
sented. 


27424 A typical BWR/4 MSIV closure ATWS analysis 
using RAMONA-3B code with space-time neutron kinetics. 
Neymotin, L.; Saha, P. (Brookhaven National Lab., Upton, 
NY). pp A3-1 1-A3-11 of Proceedings of international nuclear 
power plant thermal hydraulics and operations topical meet- 
ing. Chao, J.; Chiu, C. La Grange Park, IL; American Nu- 
clear Society (1984). (CONF-841075—). 
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From International thermal hydraulics and plant operations 
topical ine Taipei, Taiwan (22 Oct 1984). 
A best-estimate analysis of a typical BWR/4 MSIV closure 
ATWS has been performed using the RAMONA-3B code with 
three-dimensional neutron kinetics. All safety features, namely, the 
safety and relief valves, recirculation pump trip, high pressure 
safety injections and the standby liquid control system (boron injec- 
tion), were assumed to work as designed. No other operator action 
was assumed. The results show a strong spatial dependence of reac- 
tor power during the transient. After the initial peak of pressure 
and reactor power, the reactor vessel pressure oscillated between 
the relief valve set points, and the reactor power oscillated between 
20 to 50% of the steady state power until the hot shutdown condi- 
tion was reached at approximately 1400 seconds. The suppression 
pool bulk water temperature at this time was predicted to be 
about96°C (205°F). In view of code performance and reasonable 
computer running time, the RAMONA-3B code is recommended 
for further best-estimate analyses of ATWS-type events in BWRs. 


27425 Radiation tort litigation involving the United 
States and its contractors. DiStefano, J. (US Dept. of 
Energy, Washington, DC). pp 19 of Conference on radi- 
ation protection standards and regulatory issues. Hum- 
brecht, R. Bethesda, MD; Atomic Industrial Forum (1984). 
(CONF-841031—). 

From Conference on radiation protection--standards and reg- 
ulatory issues; Orlando, FL, USA (7 Oct 1984). 

paper examines several toxic torts lawsuits, in particu- 

lar, radiation compensation cases. Presently, there are some 151 
lawsuits brought against the United States either directly as the 
principal defendant, or jointly as a co-defendant with one or several 
of its operating contractors. These lawsuits are divided into two 
categories: personal injury claims and property damage claims. Per- 
sonal injury suits are focused on here that require the court deci- 
sion to consider estimating dose, resolving causation and shifting 
the burden of proof. All three of these issues are considered. 


27426 Potential effects of the fire protection system 
sprays at Browns Ferry on fission product transport. Niemc- 
zyk, S.J. (Oak Ridge National Laboratory, Oak Ridge, TN). 
pp 13.7-1-13.7-6 of Light water reactor severe accident eval- 
uation. Boston, MA; Stone and Webster Engineering Cor- 
poration (Aug 1983). (CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

g severe nuclear reactor accidents, certain systems 
which were designed for purposes other than severe accident miti- 
gation might in fact significantly affect the release of fission prod- 
ucts to the environment. Traditionally, in source term analyses, the 
effects of such systems have not been considered. However, to esti- 
mate realistically radioactive releases for meltdown accidents, the 
effects of such systems must be addressed. One such possibly im- 
portant system at the Browns Ferry No. 1 BWR is the fire protec- 
tion system. In this paper, potential fission product mitigation by 
the portion of this system which uses water to extinguish fires 
within the reactor building is discussed, both in general and specifi- 
cally for a postulated accident sequence, a transient-initiated event 
accompanied by loss of decay heat removal. 


27427 Hydrogen-generating reactions in LWR severe ac- 
cidents. Baker, L.Jr. (Argonne National Laboratory). p 
16.1-1 - 16.1-8 of Light water reactor severe accident a 
uation. Boston, MA; Stone and Webster Engineering Cor- 
poration (Aug 1983). (CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 7. 

Considerations of hypothetical accidents in LWR’s focus on 
the loss of effective water cooling to the core, which leads to some 
degree of core damage. If the core is deprived of cooling water for 
a sufficient time, there can be significant overheating of the Zirca- 
loy cladding, the stainless steel structures and the uranium dioxide 
fuel within the core. All of these have a tendency to react chemi- 
cally with water and steam to generate hydrogen gas when they 
are badly overheated, and this gas is a potential threat to the con- 
tainment integrity for specific plant designs. Because of this it is im- 
portant to determine the quantity of hydrogen generated for a 
range of accident scenarios. This paper reviews the available data 
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on the reactions of Zircaloys, stainless steels, uranium metal and 
uranium dioxide with steam at temperatures above about 1000°C 
and the reactions of core melts during concrete penetration. 


27428 An overview of BWR severe accident sequence 
analyses at Oak Ridge National Laboratory. Hodge, S.A. 
(Severe Accident Sequence Analysis Program, Oak Ridge 
National Laboratory). pp 10.5-1 - 10.5-2 of Light water re- 
actor severe accident evaluation. Boston, MA; Stone and 
Webster Engineering Corporation (Aug 1983). (CONF- 
830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

The objective of the Severe Accident Sequence Analysis 
program at Oak Ridge National Laboratory is to perform detailed 
BWR accident analyses for candidate dominant sequence previously 
identified by the application of probabilistic risk assessment method- 
ology. The function of a probabilistic risk assessment is to attempt 
to consider all possible accident sequences at the nuclear plant 
under study using event tree and fault tree techniques, to identify 
the more probable, or dominant, sequences. On the other hand, the 
SASA approach is to examine a particular category of accident se- 
quences in much greater depth than that possible in a risk assess- 
ment study. 


27429 Containment integrity program recent results and 
plans. Blejwas, Th.E. (Sandia National Laboratories, Albu- 
querque, NM). pp 10.7-1 - 10.7-5 of Light water reactor 
severe accident evaluation. Boston, MA; Stone and Webster 
Engineering Corporation (Aug 1983). (CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

During severe accidents, containment structures may be sub- 
jected to loading conditions well past those for which they were 
designed. Estimating the containment structural response for severe 
loadings often requires analytical methods that are considerably 
more complex than the linear-elastic methods generally used in the 
design process. In addition to the possibility of structural failure 
during severe accidents, containment structures may leak consider- 
ably before or instead of failing structurally. This paper reviews 
Sandia National Laboratory's experimental program for qualifying 
the structural-analytical methods and obtaining qualitative informa- 
tion on containment leakage. 


27430 Some observations on simulated molten debris- 
coolant layer dynamics. Greene, G.A.; Burson, S.B.; Klages, 
J.; Klein, J.; Park, N.A.; Sanborn, Y.; Schwarz, C.E. (Ex- 
perimental Modeling Group, Department of Nuclear 
Energy, Brookhaven National ' Laboratory, Upton, NY). pp 
12.2-1 - 12.2-7 of Light water reactor severe accident eval- 
uation. Boston, MA; Stone and Webster Engineering Cor- 
poration (Aug 1983). (CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

Analysis of degraded core accidents in LWR’'s includes the 
phenomenon of molten core-concrete interactions. To analyze this 
problem, the CORCON code is under development. Modeling of 
coreconcrete interactions includes the possibie formation of a boil- 
ing layer of water over the molten debris (coolant layer). This cool- 
ant layer would be in liquid-liquid film boiling with transverse non- 
condensable gas flux through the boiling interface. In order to de- 
velop a coolant layer model for CORCON, experiments are being 
performed to investigate high temperature liquid-liquid film boiling 
between a pool of liquid metal and an overlying coolant pool of R- 
11 or water. Liquidliquid film boiling has been observed to be 
stable for R-11, and the boiling curve is in good agreement with the 
film boiling model of Berenson. However, considerable liquid-liquid 
contact has been observed with water at surface temperatures well 
beyond the minimum film boiling temperature. Unstable liquid- 
liquid film boiling of water has been observed to escalate into 
vapor explosions. 
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27431 The role of ex vessel interactions in determining 
the severe reactor accident source term for fission products. 
Powers, D.A.; Bradley, D.R.; Brockmann, J.E.; Tarbell, 
W.W. (Sandia National Laboratories, Albuquerque, NM). 
pp 11.8-1 - 11.8-7 of Light water reactor severe accident 
evaluation. Boston, MA; Stone and Webster Engineering 
Corporation (Aug 1983). (CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident greenery Cambridge, MA, USA (28 Aug 1983). 

The role fission product release and aerosol generation out- 
side the primary system can have in determining the severe reactor 
accident source term is reviewed. Recent analytical and experimen- 
tal studies of major causes of ex-vessel fission product release and 
aerosol generation are described. The ejection of molten core 
debris from a pressurized reactor vessel is shown to be a potentially 
large source of aerosols that has not been recognized in past severe 
accident evaluations. A mechanistic model of fission product re- 
lease during core debris interactions with concrete is discussed. Cal- 
culations with this model are compared to correlations of experi- 
mental data and previous estimates of ex-vessel fission product re- 
lease. Predictions with the mechanistic model agree quite well with 
the data correlations but do not agree at all well with estimates 
made in the past. 


27432 Fission product scrubbing in ice compartments. 
Winegardner, W.K.; Postma, A.K. (Pacific Northwest Lab- 
oratory). pp 11.6-1 - 11.6-8 of Light water reactor severe 
accident evaluation. Boston, MA; Stone and Webster Engi- 
neering Corporation (Aug 1983). (CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

Some nuclear power reactors have an ice condenser system 
designed to suppress the increase in pressure within containment 
that would otherwise result from a ruptured coolant system. This 
condenser system also has the inherent ability to remove fission 
products from the gas flow associated with such highly improbable, 
severe accident conditions. The extent to which fission product aer- 
osols and gases are removed (scrubbed) from this flow has been 
predicted from firstprinciple models and found to be significant. 


27433 Aerosol generation from sparging of molten pools 
of corium by gases released during core-concrete interactions. 
Ginsberg, T. (Experimental Modeling Group, Department 
of Nuclear Energy, Brookhaven National Laboratory, 
Upton, NY). pp 11.4-1 - 11.4-11 of Light water reactor 
severe accident evaluation. Boston, MA; Stone and Webster 
Engineering Corporation (Aug 1983). (CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

Aerosol release is expected from a pool of molten corium 
which is agitated by gases which would emerge from concrete 
during the coreconcrete interactions phase of a core meltdown ac- 
cident in a light-water reactor. This paper reviews and assesses the 
literature relevant to aerosol generation produced by mechanical 
breakup of the liquid by the flowing vapors. Relationships are rec- 
ommended for the calculation of aerosol entrainment rate under 
conditions of bubbly- and churn-turbulent two-phase pool condi- 
tions. 


Evaluation of severe accident safety system value 


based on averting financial risks. Hatch, S.W.; Benjamin, 
A.S.; Bennett, P.R. (Sandia National Laboratories, Albu- 
querque, NM). pp 17.7-1 - 17.7-5 of Light water reactor 
severe accident evaluation. Boston, MA; Stone and Webster 
Engineering Corporation (Aug 1983). (CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

The Severe Accident Risk Reduction Program is being per- 
formed to benchmark the risks from nuclear power plants and to 
assess the benefits and impacts of a set of severe accident safety fea- 
tures. This paper describes the program in general and presents 
some preliminary results. These results include estimates of the fi- 
nancial risks associated with the operation of six reference plants 
and the value of severe accident prevention and mitigation safety 
systems in averting these risks. The results represent initial calcula- 
tions and will be iterated before being used to support NRC deci- 
sions. 
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27435 Evaluation of the sensitivity of reactor risks to un- 
certainties. Rountree, S.L.K.; Hatch, S.W. (Sandia National 
Laboratories, Albuquerque, NM). pp 17.6-1 - 17.6-7 of Light 
water reactor severe accident evaluation. Boston, MA; 
Stone and Webster Engineering Corporation (Aug 1983). 
(CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

The increase in the use of Probabilistic Risk Assessment 
(PRA) in the evaluation of nuclear reactor safety has prompted a 
need for evaluation of the sensitivity of PRA results to specific un- 
certainties. This paper discusses results from the evaluation of the 
sensitivity of reactor risks to uncertainty in the in-vessel steam ex- 
plosion probability, containment failure pressure, source term re- 
lease magnitudes, site population density, and interdiction dose cri- 
terion. These uncertainties are addressed individually; potential syn- 
ergistic effects are not considered. Examination of the uncertainties 
should enhance the use of PRA as applied to the evaluation of nu- 
clear reactor safety. 


27436 A review of debris coolability models. Lipinski, 
R.J. (Sandia National Laboratories, Albuquerque, NM). p 
18.2-1 - 18.2-5 of Light water reactor severe accident ok 
uation. Boston, MA; Stone and Webster Engineering Cor- 
poration (Aug 1983). (CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

Coolability models for post-accident nuclear reactor debris 
are compared with data for volume-heated debris under various 
conditions (uniform debris on an impermeable support for various 
fluids and pressures, debris with forced liquid flow from below, and 
stratified debris). Comparisons are presented in graphical form and 
by calculating the average error in fitting available experimental 
data. Good agreement with the present data base is found for some 
models. 


27437 The effect of low capacity injection systems on 
transient initiated loss of vessel water injection at Browns 
Ferry unit one. Ott, L.T. (Severe Accident Sequence Analy- 
sis Program, Oak Ridge National Laboratory, TN). pp 17.4- 
1 - 17.4-4 of Light water reactor severe accident evaluation. 
Boston, MA; Stone and Webster Engineering Corporation 
(Aug 1983). (CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

Probabilistic risk assessment (PRA) analyses have indicated 
the transient initiated loss of vessel water injection (TQUV se- 
quence) to be a dominant accident scenario for BWR plants. The 
PRA studies assumed the low capacity injection systems to be un- 
important in severe accidents. The results of a Severe Accident Se- 
quence Analysis (SASA) Program study have shown that these sys- 
tems are capable of preventing or significantly delaying core 
damage in a TQUV sequence. 


27438 Thermal-hydraulic process modeling in risk analy- 
sis: an assessment of the relevant phenomena. Weigand, G.G. 
(Sandia National Laboratories, Albuquerque, NM). pp 17.1- 
1 - 17. = 8 of Light water reactor severe accident evaluation. 
Boston, MA; Stone and Webster Engineering Corporation 
(Aug 1983). (CONF- -830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

An assessment of the thermal-hydraulic processes involved 
insevere light water reactor accidents has been conducted as a task 
in the MELCOR program. The assessment identifies, reviews, and 
recommends the systems, structures, and thermal-hydraulic phe- 
nomena that need to be included in a risk-assessment code. More- 
over, the assessment identifies thermal-hydraulicphenomena where 
the modeling uncertainties are large or where modeling does not 
currently exist, thus identifying general thermal-hydraulic, risk-as- 
sessment code research needs. 
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27439 The movement of hydrogen following a pwr SB- 
LOCA. Henninger, R.J.; Debranich, D. (Los Alamos Na- 
tional Laboratory, Los Alamos, NM). pp 16.9-1 - 16.9-8 of 
Light water reactor severe accident evaluation. Boston, 
MA; Stone and Webster Engineering Corporation (Aug 
1983). (CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

The movement of hydrogen following a small cold-leg break 
(0.1-m-diam) in both a Babcock & Wilcox and a Westinghouse pres- 
surized water reactor was investigated using TRAC-PF1. Actuation 
of emergency core cooling was delayed until a limited amount (70 
kg) of hydrogen was generated. The transient continued with the 
break both open and closed to determine the consequences of the 
presence of hydrogen on system recovery. Strategies involving 
pump restarts to move the hydrogen to the vessel upper head along 
with highpoint vent operation were successful in removing the hy- 
drogen and allowing the restoration of natural circulation cooling. 


27440 Hydrogen production from oxidation of a debris 
bed during severe accidents in LWRs. Yang, J.W.; Pratt, 
W.T. (Department of Nuclear Energy, Brookhaven Nation- 
al Laboratory, Upton, NY). pp 16.6-1 - 16.6-4 of Light 
water reactor severe accident evaluation. Boston, MA; 


> 
. 


Stone and Webster Engineering Corporation (Aug 1983) 
(CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

The Lipinski's one-dimensional model for predicting debris/ 
water interaction in porous beds has been modified to include hy- 
drogen production due to metal/oxidation. The consumption of 
steam, production of hydrogen and the generation of chemical heat 
are included in the modified conservation equations. The model has 
been incorporated into the MARCH 2 code to estimate hydrogen 
production assuming that a particulate debris bed is formed in the 
reactor cavity during a core meltdown accident. The results indi- 
cate that the steel from reactor vessel structures in the debris bed 
can potentially provide a significant hydrogen source. 


27441 Core debris quenching heat transfer rates under 
top- and bottom-reflood conditions. Ginsberg, T.; Klages, J.; 
Klein, J.; Sanborn, Y.; Schwarz, C.E.; Tutu, N.K. (Depart- 
ment of Nuclear Energy, Brookhaven National Laboratory, 
Upton, NY). pp 18.7-1 - 18.7-6 of Light water reactor 
severe accident evaluation. Boston, MA; Stone and Webster 
Engineering Corporation (Aug 1983). (CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

This paper presents recent experimental data for the quench 
heat transfer characteristics of superheated packed beds of 3-mm 
stainless steel spheres which were cooled, in separate experiments, 
by top- and bottom-flooding modes. The results suggest that top- 
flood bed quench heat transfer is limited by the rate at which water 
can penetrate the bed under two-phase countercurrent flow condi- 
tions. With bottom-reflood the heat transfer rate is an order-of-mag- 
nitude greater than under top-flood conditions and appears to be 
limited by particle-to-fluid film boiling heat transfer. 


27442 Evaluation of HECTR predictions of hydrogen 
transport. Wester, M.J.; Camp, A.L.; Rzepecki, D.J. (Sandia 
National Laboratories, Albuquerque, NM). pp 16.8-1 - 16.8- 
8 of Light water reactor severe accident evaluation. Boston, 
MA; Stone and Webster Engineering Corporation (Aug 
1983). (CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

The authors present an evaluation of the hE gas trans- 
port model, done to gain confidence in the overall transport/com- 
bustion calculations that are the primary application intended for 
HECTR. It is necessary to determine how well HECTR treats gas 
transport because the time-dependent distribution of hydrogen 
within a containment has a key influence on the total accident sce- 
nario. The computer program HECTR was developed after in- 
creased interest regarding the problems of hydrogen production 
and combustion in LWR’s after the TMI accident. It is concluded 
that HECTR’s gas transport model produces reasonable results 
over a variety of conditions and it is therefore demonstrated that 
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HECTR can be useful for performing parametric studies of hydro- 
gen transport in containments at low cost. 


27443 Analysis of loss of decay heat removal sequences 
at browns ferry unit one. Harrington, R.M. (Severe Accident 
Sequence Analysis Program, Oak Ridge National Laborato- 
ry, TN). pp 17.3-1 - 17.3-2 of Light water reactor severe ac- 
cident evaluation. Boston, MA; Stone and Webster Engi- 
neering Corporation (Aug 1983). (CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

This paper summarizes the Oak Ridge National Laboratory 
report, "Loss of DHR Sequences at Browns Ferry Unit One - Ac- 
cident Sequence Analysis.” The Loss of Decay Heat Removal acci- 
dent sequences were selected for study because they constitute six 
of the eight dominant accident sequences leading to core melt 
which have been identified for Browns Ferry Unit One by the 
NRC's Interim Reliability Evaluation Program. The sequence of 
events determined in this study by best-estimate calculations is con- 
siderably different from the sequence presented in the NRC report, 
as investigators here conclude that vessel water injection might 
continue to be available even after containment failure. The authors 
state that this disagreement is due to different assumptions regard- 
ing the quantity of stored cooling water and the capabilities of the 
installed pumping systems. 


27444 Risk evaluation of the alternate-3A modification to 
the ATWS prevention/mitigation system in a BWR-4, 
MARK-II power plant. Papazoglou, I.A.; Bari, R.A.; Karol, 
R.; Shiu, K. (Department of Nuclear Energy, Brookhaven 
National Laboratory, Upton, NY). pp 17.8-1 - 17.8-6 of 
Light water reactor severe accident evaluation. Boston, 
MA; Stone and Webster Engineering Corporation (Aug 
1983). (CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

The authors present a risk evaluation of the ATWS Allter- 
nate 3A modification proposed by NRC staff in NUREG-0460 to 
the ATWS prevention/mitigation system in a BWR nuclear power 
plant. The evaluation is done relative to three risk indices: the fre- 
quency of core damage, the expected early fatalities, and the ex- 
pected latent fatalities. The ATWS prevention tree includes: the 
mechanical subsystem of the reactor protection system, the electri- 
cal subsystem of the reactor protection system, the recirculation 
pump trip and the Alternate Rod Insertion System. The mitigation 
tree includes: standby liquid control system, opening of the relief 
valves, reclosing the relief valves, failure of coolant injection, inad- 
vertent actuation of the automatic depressurization system, inad- 
vertent operation of high-pressure injection system and containment 
heat removal. 


27445 The effect of core melt-coolant interactions on 
severe accident risks in light water reactors. Evans, N.A. 
(Reactor Safety Studies Division, Sandia National Laborato- 
ries, Albuquerque, NM). pp 18.1-1 - 18.1-8 of Light water 
reactor severe accident evaluation. Boston, MA; Stone and 
Webster Engineering Corporation (Aug 1983). (CONF- 
830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

In addition to the possibility of a steam explosion, several 
other aspects of core melt-coolant interactions are described that 
could affect severe accident risk. From a very approximate assess- 
ment of this more general situation, the author concludes that the 
most serious risk could be due to a core melt-coolant interaction in 
the reactor cavity. Lesser risk could be due to an interaction in the 
lower plenum and core barrel. Relevant issues are identified for res- 
olution by an appropriate research program. 


27446 Equipment survivability in hydrogen burns. 
McCulloch, W.H.; Aragon, J.J.; Richards, E.H. (Sandia Na- 
tional Laboratories, Albuquerque, NM). pp 16.4-1 - 16.4-9 of 
Light water reactor severe accident evaluation. Boston, 
MA; Stone and Webster Engineering Corporation (Aug 
1983). (CONF-830816—). 
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From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

A concern evolving from the accident at Three Mile Island 
is that considerably more hydrogen can be produced in a nuclear 
reactor accident than had been previously considered for design 
basis accidents. To prevent a severe hydrogen-oxygen reaction 
from threatening containment integrity, several methods of hydro- 
gen control have been suggested. One such method calls for the in- 
tentional ignition of hydrogen before dangerously high concentra- 
tions accumulate. The pressures resulting from these low concentra- 
tion hydrogen burns may not threaten the containment building in- 
tegrity; however, the survivability of safety-related equipment ex- 
posed to the burning hydrogen environment is uncertain. The pri- 
mary near-term goal of the Hydrogen Burn Survival Program at 
Sandia National Laborator is to develop a method for the NRC to 
analytically evaluate the survivability of safety-related equipment 
during a hydrogen burn. To this end, several experiments have 
been conducted including a series of medium-scale hydrogen burn 
tests. The authors report here on this series of tests and the results. 


27447 Analysis of reactor material experiments on 
corium-water thermal interactions in ex-vessel geometry. 
Sienicki, J.J.; Spencer, B.W. (Argonne National Laboratory, 
Argonne, IL). pp 12.1-1-12.1-8 of Light water reactor 
severe accident evaluation. Boston, MA; Stone and Webster 
Engineering Corporation (Aug 1983). (CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

program of corium-water interaction studies under ex- 

vessel contact is underway at Argonne National Laboratory to ex- 
amine issues related to containment loading (j.e., steam generation, 
hydrogen production and debris dispersal) for hypothetical LWR 
accidents which are postulated to progress to the point of molten 
corium breaching the vessel bottom head and entering the reactor 
cavity. This work encompasses experiments employing real reactor 
materials which involve heat transfer and hydrodynamic aspects of 
the interaction phenomena, as well as separate effects tests, using 
simulant materials to examine hydrodynamic aspects of the corium- 
water mixing and dispersal. An analysis has been undertaken at the 
Argonne National Laboratory to aid in the interpretation of the ex- 
periment results and to compare the data with models for debris 
quenching, steam formation, and hydrogen production. Presented 
here are the results of an analysis of the CWTI-2 test. 


27448 A crust-formation and refreezing model for molten- 
fuel/concrete interaction codes. Cole, R.K.Jr. (Reactor 
Safety Studies Division, Sandia National Laboratories, Al- 
buquerque, NM). pp 12.5-1-12.5-5 of Light water reactor 
severe accident evaluation. Boston, MA; Stone and Webster 
Engineering Corporation (Aug 1983). (CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

There is a class of hypothetical core-melt accidents in nucle- 
ar reactors in which molten core materials are deposited into the 
concrete reactor cavity resulting in a vigorous thermal attack on 
the concrete. The temperature of the pool is maintained at a point 
where heat losses to concrete and to surroundings above the pool 
approximately balance heat gains from decay of fission products. 
During the early stages while the pool is fully molten, the dominant 
heat-transfer process within the pool is convection. At later times 
this changes as temperatures fall and refreezing begins. A simple 
quasi-steady heat-transfer model which accounts for the effects of 
crust formation on and refreezing of molten fuel and structural ma- 
terials has been developed for use in molten-fuel/concrete interac- 
tion codes. The model reduces the two-dimensional problem to two 
uncoupled one-dimensional ones which are easily solved. It is oper- 
ational in the current evolutionary version of the CORCON code 
and will be included in CORCON-MOD2. 


27449 An assessment of uncertainties in core melt phe- 
nomenology and their impact on risk at the z/ip facilities. 
Pratt, W.T.; Bari, R.A.; Luclewig, H.; Meyer, J.F. (Brook- 
haven National Laboratory, Upton, NY). pp 14.4-1-14.4-6 of 
Light water reactor severe accident evaluation. Bosion, 
MA; Stone and Webster Engineering Corporation (Aug 
1983). (CONF-830816—). 
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From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

An evaluation of core meltdown accidents in the Z/IP facili- 
ties has been performed. Containment event trees have been devel- 
oped to relate the progression of a given accident to various poten- 
tial containment building failure modes. An extensive uncertainty 
analysis related to core melt phenomenology has been performed. 
A major conclusion of the study is that large variations in param- 
eters associated with major phenomenological uncertainties have a 
relatively minor impact on risk when external initiators are consid- 
ered. This is due to the inherent capability of the Z/IP containment 
buildings to contain a wide range of core meltdown accidents. 


27450 Fission product behavior modeling in risk analysis 
- an assessment of the relevant phenomena. Taig, A.R.; Avci, 
H.1L.; Baybutt, P.; Cunnane, J.C.; Gieseke, J.A.; Leigh, C.D.; 
Margulies, T.; Powers, D.A.; Sprung, J.L. (Sandia National 
Laboratories, Albuquerque, NM). pp 2.5-1 - 2.5-10 of Light 
water reactor severe accident evaluation. Boston, MA; 
Stone and Webster Engineering Corporation (Aug 1983). 
(CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

A review of the phenomenology governing the release and 
transport of fission products in LWR plants in severe accidents is 
described. Recommended approaches and models for incorporation 
into the MELCOR code for application in risk analysis are dis- 
cussed. Major areas of phenomenological uncertainty and modeling 
difficulty are highlighted. 


27451 MELPROG code development and methods. 
Young, M.F.; Camp, W.J.; Tomkins, J.L. (Sandia National 
Laboratories, Albuquerque, NM). pp 2.8-1 - 2.8-6 of Light 
water reactor severe accident evaluation. Boston, MA; 
Stone and Webster Engineering Corporation (Aug 1983). 
(CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

The MELPROG code is being developed to follow an LWR 
accident from loss of rod geometry through vessel breach, includ- 
ing description of structure failure, debris bed formation, fission 
product behavior and melt-water-interactions. This paper describes 
the design of MELPROG and its current state of development. 


27452 An overview of equipment survivability studies at 
Sandia National Laboratories (SNL). Bonzon, L.L.; Craft, 
Ch.M.; McCulloch, W.H.; Sebrell, W.A. (Sandia National 
Laboratories, Albuquerque, NM). pp 3.1-1 - 3.1-9 of Light 
water reactor severe accident evaluation. Boston, MA; 
Stone and Webster Engineering Corporation (Aug 1983). 
(CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

The USNRC sponsors a number of programs at Sandia Na- 
tional Laboratories (SNL) specifically addressing safety-related 
equipment survivability. The major thrust of these programs has 
been the physical testing of equipment. Test results illustrate the 
importance of a dedicated equipment design effort giving particular 
attention to the safety implications of the equipment operation. Sev- 
eral equipment survivability tests here have revealed equipment 
design and test-related deficiencies. 


27453 Review of tellurium release rates from LWR fuel 
elements under accident conditions. Lorenz, R.A.; Beahm, 
E.C.; Wichner, R.P. (Chemical Technology Division, Oak 
Ridge National Laboratory, Oak Ridge, TN). pp 4.4-1 - 4.4- 
9 of Light water reactor severe accident evaluation. Boston, 
MA; Stone and Webster Engineering Corporation (Aug 
1983). (CONF-8308 16—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

Although fission product tellurium presents a potentially sig- 
nificant radiohazard, its release and transport in source-term experi- 
ments is frequently overlooked because it does not possess a readily 
measurable, gamma emission; moreover, a recent study emphasized 
noble gas, iodine and cesium release from LWR fuel elements be- 





22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


cause of the large data base that exists for these materials. Some 
new tests show that in some cases tellurium may be held up in core 
material to a greater degree than previously assumed - an observa- 
tion that prompts a careful reappraisal of the existing tellurium-re- 
lease data and its chemical foundation. 


27454 Fission product chemistry in the primary system. 
Elrick, R.M.; Sallach, R.A. (Sandia National Laboratories, 
Albuquerque, NM). pp 4.6-1 - 4.6-5 of Light water reactor 
severe accident evaluation. Boston, MA; Stone and Webster 
Engineering Corporation (Aug 1983). (CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

Significant retention of fission products in the primary 
system can occur during severe reactor accidents. Some of these re- 
tention processes have been identified, including their reaction rates 
and reaction products. The reactions investigated include: Csl, 
CsOH, and tellurium with the structural materials Inconel 600 and 
304 stainless steel, tellurium with tin, silver and zircaloy, and boron 
carbide (B,C) in steam and with CsOH and with CsI. 


27455 The MEDICI reactor cavity model. Bergeron, 
K.D.; Trebikock, W. (Sandia National Laboratories, Albu- 
querque, NM). pp 5.6-1 - 5.6-7 of Light water reactor 
severe accident evaluation. Boston, MA; Stone and Webster 
Engineering Corporation (Aug 1983). (CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

The MEDICI reactor cavity model is currently under devel- 
opment with the goal of providing a flexible, relatively realistic 
treatment of ex-vessel severe accident phenomena suitable for large 
system codes like CONTAIN and MELCOR. The code is being 
developed with an emphasis on top-down design, to facilitate adapt- 
ability and multiple applications. A brief description of the overall 
code structure is provided. One of the key new models is then de- 
scribed in more detail. This is a dynamic quench model for debris 
beds. An example calculation using this model is presented. The 
question of whether it is necessary to consider the simultaneous 
motion of the quench front and ablation of the concrete is ad- 
dressed with some scoping models. It is found that for realistic pa- 
rameters and coolable beds, concrete ablation is too slow a process 
to be important on the quenching time scale. Remelt in the dry 
zone, however, is found to be potentially important on this time 
scale, so quench and remelt are considered simultaneously. 


27456 Copter, an LWR containment response code. 
Gasser, R.D.; Pratt, W.T. (Department of Nuclear Energy, 
Brookhaven National Laboratory, Upton, NY). pp 5.7-1 - 
5.7-3 of Light water reactor severe accident evaluation. 
Boston, MA; Stone and Webster Engineering Corporation 
(Aug 1983). (CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, ee Aug 1983). 

A containment response code (COPTER) has been devel- 
oped at Brookhaven National Laboratory to evaluate specific 
models (namely, those which predict the atmospheric conditions in 
a containment building) of larger codes (such as the MARCH code) 
that may of necessity consist of simplified mathematical models. 
The COPTER code accurately solves the “open system” energy 
equation and is a flexible tool for testing and evaluating individual 
models for adaptation into larger codes. It has also proven useful 
for independent analysis of containment systems. The COPTER 
code has been used to evaluate the overall energy balance in the 
MARCH code and it has been determined that it is accurate to 
within 10%. 


27457 CONTAIN: recent highlights in code testing and 
validation. Murata, K.K.; Bergeron, K.D.; Clauser, M.J.; 
Rexroth, P.E.; Sciacca, F.W.; Senglaub, M.E.; Tills, J.L.; 
Trebilcock, W. (Sandia National Laboratories, Albuquer- 
que, NM). pp 5.8-1 - 5.8-10 of Light water reactor severe 
accident evaluation. Boston, MA; Stone and Webster Engi- 
neering Corporation (Aug 1983). (CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

The CONTAIN le is currently being developed for LWR 
applications. The status of the LWR features and the code testing 
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program will be briefly reviewed. New CONTAIN blind predic- 
tions for code validation experiments in the ABCOVE program and 
the HDR program will be presented, along with CONTAIN com- 
parisons to an NSPP aerosol experiment in a steam environment 
and to a CSE spray experiment. 


27458 Simulant studies on debris quenching in ex-vessel 
geometry and model comparison. Spencer, B.W.; McUmber, 
L.; Sienicki, J.J. (Argonne National Laboratory, Argonne, 
IL). pp 6.2-1-6.2-9 of Light water reactor severe accident 
evaluation. Boston, MA; Stone and Webster Engineering 
Corporation (Aug 1983). (CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

Results of basic quenching experiments are reported in 
which 5 kg quantities of 2 mm stainless steel shot heated to 600 C 
were made to contact saturated water. The mixing modes examined 
included: pressure-driven injection of the shot into a water pool, 
gravity drop of the shot into water pools of various depths, and 
water flooding atop a preformed bed of shot. The quench process 
occurred via steam formation which was measured via the pressur- 
ization of a closed vessel. Test results indicate that 15-30% of the 
quench took place at a rapid rate during the initial forced intermix- 
ing stage, whereas the remaining 70-85% of quench occurred at a 
far slower rate from the bed formed at the bottom of the vessel. 
The observed system pressurization behavior is consistent with cal- 
culations modeling forced convection film boiling from each steel 
particle as it moves through the water together with a critical heat 
flux hydrodynamic limitation across the upper cross-sectional area 
of the shot bed. The quench rate was not significantly different 
when water was injected atop a preformed bed. 


27459 Steam explosion studies with single drops of 
corium-related melts: ferrous metals and U- and Zr-containing 
oxides. Nelson, L.S. (Sandia National Laboratories, Albu- 
querque, NM). pp 6.7-1-6.7-3 of Light water reactor severe 
accident evaluation. Boston, MA; Stone and Webster Engi- 
neering Corporation (Aug 1983). (CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

We report on the steam explosion behavior of single drops 
of three ferrous metals and several partially oxidized melts based on 
metallic Zr, U and a (U-Zr) alloy. Drops of each material were sur- 
rounded by hydrogen bubbles immediately after falling into water. 
Measurements of the dimensions of these bubbles provided esti- 
mates of the redox reaction rates between melt and water. The 
cushioning effect of the hydrogen made triggering of steam explo- 
sions more difficult than with drops of melt not surrounded by gas. 
For fixed metallic composition, explosiveness of the oxidic corium- 
related melts seems to increase as oxygen content increases; similar- 
ly for fixed oxygen content, explosiveness seems to increase as U- 
content increases. 


27460 Mimas; an integrated degraded-core analysis code. 
Maudlin, P.J.; Schwegler, E.C.; Tomkins, J.L.; Wilson, T.L. 
(Los Alamos National Laboratory, Los Alamos, NM). pp 
7.2-1 - 7.2-3 of Light water reactor severe accident evalua- 
tion. Boston, MA; Stone and Webster Engineering Corpora- 
tion (Aug 1983). (CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

The computer code MIMAS is being developed as an op- 
tional TRAC-PF1 core component for best-estimate, mechanistic 
degraded-core analysis. MIMAS currently has code modules that 
model fueland control-rod behavior, three-field fluid dynamics of 
various materials, radiation heat transfer between fluids and struc- 
tures, and heat transfer in the adjacent core structures. This tool 
will ultimately address the accident sequence from accident initi- 
ation through failure of the primary system. 
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27461 An assessment of core melt accidents in the Limer- 
ick facility. Ludewig, H.; Bari, R.A.; Karol, R.; Pratt, W.T. 
(Department of Nuclear Energy, Brookhaven National Lab- 
oratory, Upton, NY). pp 10.4-1 - 10.4-7 of Light water reac- 
tor severe accident evaluation. Boston, MA; Stone and 
Webster Engineering Corporation (Aug 1983). (CONF- 
830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

This paper presents an evaluation of postulated core melt- 
down accidents in the Limerick Generating Station (LGS). It is re- 
stricted to an assessment of core meltdown phenomena and the de- 
termination of potential fission product releases. The study con- 
cludes that transient events with loss-ofcoolant make-up have the 
largest contribution to long-term health effects. In addition, a limit- 
ed uncertainty analysis was performed, which indicates that core 
meltdown phenomena have a significant influence on the overall 
uncertainty associated with the estimation of risk. 


27462 Response of the Watts Bar, Maine Yankee and 
Bellefonte containments to static internal pressurization. 
Jung, J. (Systems Safety Technology Division, Sandia Na- 
tional Laboratories, Albuquerque, NM). pp 10.8-1 - 10.8-10 
of Light water reactor severe accident evaluation. Boston, 
MA; Stone and Webster Engineering Corporation (Aug 
1983). (CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

As part of Sandia National Laboratories’ Severe Accident 
Sequence Analysis (SASA) Program, structural analyses of the 
Watts Bar, Maine Yankee and Bellefonte containment structures 
were performed with the objective of obtaining realistic estimates 
of their ultimate static pressure capabilities. The Watts Bar investi- 
gation included analyses of the containment shell, equipment hatch, 
anchorage systems and personnel lock. The ultimate pressure capa- 
bility is estimated to be between 120 and 140 psig, corresponding to 
shell yielding and equipment hatch buckling, respectively. The 
Maine Yankee investigation provided a 96 to 118 psig failure pres- 
sure estimate for the containment shell. The pressure capability of 
the Bellefonte containment structure is estimated to be between 130 
and 139 psig corresponding to dome tendon yielding and cylinder 
wall tendon yielding, respectively. 


27463 Effects of steam upon LWR radionuclide release 
plumes. Williams, D.C. (Sandia National Laboratories, Albu- 
querque, NM). pp 11.1-1 - 11.1-9 of Light water reactor 


severe accident evaluation. Boston, MA; Stone and Webster 
Engineering Corporation (Aug 1983). (CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

Analyses are presented for some implications of the large 
moisture contents of radionuclide plumes in LWR accident se- 
quences involving containment failure due to steam overpressuriza- 
tion. Latent heat released by condensation can enhance plume 
buoyancy, especially when ambient humidity is high and tempera- 
ture low. Another potentially-important effect, which has received 
little prior analysis, is turbulence-induced agglomeration in the con- 
tainment blowdown jet, which can substantially increase particle 
size. For some sequences, calculations indicate that most of the re- 
leased radionuclides can be swept up into droplets several tens of 
micrometers in diameter. Order-of-magnitude changes in aerosol 
deposition velocities and lung retention factors can result from this 
agglomeration. 


27464 Fission release from fuel under LWR acci- 
dent conditions. Osborne, M.F.; Collins, J.L.; Lorenz, R.A.; 
Norwood, K.S.; Wichner, R.P. (Chemical Technology Di- 
vision, Oak Ridge National Laboratory, Oak Ridge, TN). 
pp 4.1-1 - 4.1-8 of Light water reactor severe accident eval- 
uation. Boston, MA; Stone and Webster Engineering Cor- 
poration (Aug 1983). (CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

The test program described was designed to provide the ex- 
perimental data required for consequence evaluation in the analysis 
of reactor accidents. The objectives are: to determine fission prod- 
uct and aerosol release from fully-irradiated fuel under accident 
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conditions; to identify the chemical forms of the released material; 
and to correlate the results with experiment and specimen condi- 
tions and with data from related experiments. This paper considers 
the results of three experiments in the temperature interval 1400 to 
2000 degrees C, in which maximum fission product releases of 
>50% of krypton, iodine, and cesium were observed. 


27465 Remaining uncertainties in predicting the coolabi- 
lity limits of a degraded reactor core. Gorham-Bergeron, E. 
(Sandia National Laboratories, Albuquerque, NM). pp 5.1-1 
- 5.1-9 of Light water reactor severe accident evaluation. 
Boston, MA; Stone and Webster Engineering Corporation 
(Aug 1983). (CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

The prediction of coolability limits of a degraded core is dis- 
cussed with special emphasis on the areas of uncertainty. Where 
possible, the magnitude of the uncertainty is stated or estimated. 
The importance of using actual reactor debris properties in contrast 
to those of the spherical ball bearings or glass beads typically used 
in simulant experiments is stressed. Reviews of uncertainties in ex- 
isting models and of potentially important, but as yet unexplained, 
anomalous experimental phenomena are also included. Finally, a 
listing of current research programs (USNRC, DOE and EPRI 
sponsored programs as well as foreign or independent programs in 
this and related areas) is provided with an assessment of probable 
contributions of these programs toward resolving remaining uncer- 
tainties. 


27466 Overview and recent results of anl/epri corium- 
water thermal interaction investigations. Spencer, B.W.; Dei- 
trich, L.W.; Sehgal, B.R.; Sienicki, J.J.; Squarer, D. (Ar- 
gonne National Laboratory, Argonne, IL). pp 5.2-1 - 5.2-6 
of Light water reactor severe accident evaluation. Boston, 
MA; Stone and Webster Engineering Corporation (Aug 
1983). (CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

The current program of ex-vessel corium/water interaction 
investigations in reactor cavity geometry is described. The program 
consists of the following principal research areas: 1) sweepout of 
water and/or corium from the cavity by action of steam/gas blow- 
down, 2) SHOTDROP: the quenching of simulated corium debris 
both by injection into water and from a debris bed on the cavity 
floor, 3) CWTI: the quenching, fragmentation, and sweepout of 
corium for various corium/water contact modes using real reactor 
materials in 1:30 scale cavity geometry, and 4) HYP: the rate of 
generation of He by oxidation of unreacted stainless steel in the 
corium under invessel (bottom head) quench conditions. The results 
of recent reactor-material tests in the CWTI series are additionally 
described. 


27467 An analytic model for predicting dryout and 
quench behavior in a volumetrically heated particle bed. 
Gorham-Bergeron, E. (Sandia National Laboratories, Albu- 
querque, NM). pp 15.4-1 - 15.4-9 of Light water reactor 
severe accident evaluation. Boston, MA; Stone and Webster 
Engineering Corporation (Aug 1983). (CONF-830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

A model which predicts the one-dimensional time-dependent 
coolant behavior within an internally heated or superheated particle 
bed is briefly described. The dryout and the quench processes are 
analyzed in detail, with specific predictions for such quantities as 
the time for the bed to quench or dry out and the pressure build-up 
after step changes in power. The importance and implications of 
using the correct form of the relative permeabilities are discussed. 
Transient processes predicted to occur during an LWR accident 
are described. 


27468 Corium/water dispersal phenomena in ex-vessel 
cavity interactions. Spencer, B.W.; Kilsolonk, D.; Sienicki, 
J.J. (Argonne National Laboratory, Argonne, IL). pp 15.5-1 
- 15.5-7 of Light water reactor severe accident evaluation. 
Boston, MA; Stone and Webster Engineering Corporation 
(Aug 1983). (CONF-830816—). 
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From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

The results of small-scale, simulant-material experiments are 
reported in which hydrodynamics aspects of ex-vessel corium/ 
water interactions and vessel blowdown effects were investigated. 
The objectives were to quantify sweepout thresholds for water and 
for corium, to examine the corium dispersion into the containment 
mockup, and to compare the results with simple sweepout models. 
The tests were performed in a 1:40 scale mockup of the Zion PWR 
cavity and “basement” regions; the apparatus was transparent to 
enable high-speed photography of the interaction phenomena. Test 
results confirm the potential for dispersal of water and corium from 
the cavity to the containment volume by a mechanism of entrain- 
ment and sweepout for steam/gas flowrates in excess of 10 and 30 
m/s, for the water and corium, respectively. Due to a particular 
design feature at Zion, the dispersed corium debris is likely to 
remain in the vicinity of the pathway exit in the basement region 
rather than being dispersed extensively throughout the containment 
atmosphere. 


27469 Overview of the MELCOR risk code a 
program. Sprung, J.L.; Aldrich, D.C.; Alpert, D.J 
ningham, M.A.; Weigand, G.G. (Sandia National Laborato- 
ries, Albuquerque, NM). pp 10.1-1 - 10.1-8 of Light water 
reactor severe accident evaluation. Boston, MA; Stone and 
Webster Engineering Corporation (Aug 1983). (CONF- 
830816—). 

From International meeting on light-water reactor severe ac- 
cident evaluation; Cambridge, MA, USA (28 Aug 1983). 

The U.S. Nuclear Regulatory Commission’s MELCOR pro- 
gram is developing a new, integrated package of modular risk as- 
sessment codes, the MELCOR code system, to replace MARCH, 
CORRAL/MATADOR, and CRAC. In the development of the 
MELCOR code system, particular emphasis is being placed on pro- 
viding capabilities for uncertainty and sensitivity analyses. In the 
short term, improvements have been made to the MARCH and 
MATADOR codes to make them more suitable for interim use 
until the MELCOR code system becomes available) MELCOR 
program objectives, status, schedule, organization, and results to 
date are described. 
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REFER ALSO TO CITATION(S) 27475, 28048 


27470 (CONF-8310418—, pp 131-137) Practical applica- 
tion of latent heat storage. Woodman, T.P. (Coralur Labs., 
Zurich, Switzerland). 1983. (in German). NTIS (US Sales 
Only), PC A16/MF A01. File Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

A brief explanation of the general properties and advantages 
of latent heat stores is given, a commercial tube store serves to ex- 
emplify questions of thermal capacity, packaging and heat transfer. 
Description of an experiment is supplied where a garden growing 
bed was equipped with storage tubes. Technical data of an 80 kWh 
storage heater are calculated for conventional and latent heat stor- 
age version. 


27471 (CONF-8310418—, me 139) Latent heat storage 
equipment. Summary. Stiffler, M. (TEA Therm S.A. Interna- 
tional, Lugano, Switzerland). 1983. (In French). NTIS (US 
Sales Only), PC A16/MF A0O1. File Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

The system is suitable for a latent heat storage, consisting of 
a number of small sealed elements filled with a chemical compound 
with a high latent melting point. Heat is stored as latent heat and 
the melting point of the chemical compound is chosen as a function 
of the mean temperature of the heat source used. The system is 
therefore suitable for heating and refrigeration. Principle and practi- 
cal results of the operating pilot plant are given. 
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27472 (STU—80-5325A-B) HYDROCK - heat storage in 
bedrock. Construction of heat exchanger surfaces by means of 
hydraulic fracturing; the HYDROCK-method. Larsson, 
S.Aa.; Fridh, B.; Haag, Oe. (Chalmers Univ. of Tech., Goe- 
teborg (Sweden). Dept. of Geology). 1985. 118p. (In Swed- 
ish). (CTH-GI-B—222; GU-GI-B—222). NTIS (US Sales 
Only), PC A06/MF AO1. File Number DE86751527. 

The four boreholes with a diameter of 6” at the testing site 
were drilled by means of different methods. It was shown to be 
possible to create cracks with a length of at least 10 m. The calcu- 
lated horizontal orientation of the cracks was realized and the 
levels of several fracture planes were found to be parallel. The dis- 
tance of the levels was a couple of meters. The boreholes were in- 
vestigated by TV and temperature logging. The necessary pressure 
to forming cracks was reduced from 21 Mpa to 10 MPa at Rixoe 
site. Calculation of pressure curves gives the tensile strength of 
granite to 9 MPa with the vertical stress component of 1.3 MPa, 
which corresponds to the weight of the rock above the plane. 


27473 Composite materials for thermal energy storage. 
Benson, D.K.; Burrows, R.W.; Shinton, Y.D. (to Dept. of 
Energy). US Patent 4,572,864. 25 Feb 1986. Filed date 4 Jan 
1985. vp. 

This patent describes a composite material for thermal 
energy storage comprising a solid state phase change material se- 
lected from the group cnsisting of pentaerythritol, pentaglycerine, 
neopentyl glycol, tetramethylol propane, monoaminopentaerythri- 
tol, diaminopentaerythritol, tris(hydroxymethyl)acetic acid, and 
mixtures thereof. The solid state phase cange material contacts ma- 
terials selected from the group consisting of metals, carbon sili- 
ceous, plastic, cellulosic, natural fiber, artificial fiber, concrete, 
gypsum, porous rock, and mixtures thereof. 


27474 Relationship of regional water quality to aquifer 
thermal energy storage. Allen, R.D.; Raymond, J.R. (Pacific 
Northwest Laboratory, Richland, WA). Alternative Energy 
Sources; 502-503(Dec 1983). (CONF-831205—). 

From 6. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (12 Dec 1983). 

Aquifer thermal energy storage (ATES) involves injection 
and withdrawal of temperature-conditioned water into and from a 
permeable water-bearing geologic formation. The water is heated 
or chilled by thermal exchange with climatic or industrial sources, 
for ultimate use in space temperature control or process heating. 
This paper describes interactions between ground water and 
aquifers that may adversely affect system operation and appropriate 
countermeasures. Potential mechanisms are particulate plugging, 
chemical precipitation, liquid-solid reactions, formation disaggrega- 
tion, oxidation reactions, and biological activity. 
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27475 (Y/TR—86/2) Heat and mass transfer properties 
of thermochemical energy storage media. Bjurstrom, H.; 
Carlsson, B. (Oak Ridge Y-12 Plant, TN (USA); Los 
Alamos National Lab., NM (USA); Kungliga Tekniska 
Hoegskolan, Stockholm (Sweden). Institutionen foer Fysika- 
lisk Kemi). 1986. Contract AC05-840S21400. Translated 
from Verme- och masstransportsegenskaper hos termoke- 
miska energilagringsmedia. 32p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE86009144. 

This report is primarily a summary of research results ob- 
tained from a series of studies on the water vapor-silica gel sorption 
system. The purpose of the these studies has been (a) to find experi- 
mental methods for characterizing heat and mass transfer properties 
in particle beds and (b) to utilize the experimental results to devel- 
op models that may serve as a basis for dimensioning and optimiz- 
ing reactors for chemical heat pumps with solid sorbents. The study 
results have shown that the experimental and theoretical method 
that was applied to the water vapor-silica gel system should be able 
to serve as a model in continued studies on more complicated sys- 
tems, such as the sodium sulfide-water system. Even though the 
thermal conductivity in this system is on the same order as that in 
the silica gel system, the heat storage capacity is considerably 
higher. 
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2509 Batteries 
REFER ALSO TO CITATION(S) 27591 


27476 (ANL—85-68) Effect of depth of discharge on 
lead-acid battery overcharge requirements. DeLuca, W.H.; 
Tummillo, A.F. (Argonne National Lab., IL (USA)). Feb 
1986. Contract W-31-109-ENG-38. 21p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86008945. 

The develop an optimal charge procedure, the relation be- 
tween battery available capacity, applied overcharge, and the 
depth-of-discharge (DOD) level prior to charging needed to be es- 
tablished. Therefore, a series of parametric tests was conducted to 
measure the charge acceptance of lead-acid batteries from initial 
DOD levels of 25, 50, 75, and 100%. Because the available capacity 
and charge acceptance of the lead-acid battery are dependent on 
operating temperature, all the charges and discharges were initiated 
at a fixed temperature. Also because of the typical variation in 
available capacity of the lead-acid battery with age, baseline per- 
formance measurements were periodically acquired for normaliza- 
tion of the charge acceptance test data. The results from these tests 
show that the amount of overcharge needed to obtain the maximum 
available capacity from an EV-3000 improved lead-acid battery 
(which uses electrolyte mixing) is greatly reduced from that needed 
for commercially available golf-car lead-acid batteries. This was 
true for all initial DOD levels. The overcharges needed by the EV- 
3000 battery was a function of the DOD level prior to charging, 
but the overcharge needed for the golf-car battery was independent 
of DOD level. The acquired data can be used to derive an optium 
charge algorithm that relates capacity, overcharge, and DOD level. 
Applying only the minimum overcharge level needed for full ca- 
pacity offers advantages of (1) reduced generation of gases, (2) re- 
duced water consumption, (3) cleaner battery containers, (4) re- 
duced maintenance, and (5) increased battery life. 


27477 (BMFT-FB-T—85-116) Research and development 
on inhibitors of zinc corrosion for mercury elimination from 
alkaline-manganese cells. Gugenberger, T. (Varta Batterie 
A.G., Kelkheim (Germany, F.R.). Forschungs- und 
Entwicklungszentrum; Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany, F.R.)). Oct 1985. 33p. 
(In German). NTIS (US Sales Only), PC A03/MF AOI. 
File Number DE86750881. 

The results obtained on the development of low mercury al- 
kaline-manganese cells are demonstrating that a Hg content as low 
as 10 mg per LR 14 cell is sufficient to maintain its normal electro- 
chemical behaviour. Apart from the zinc anode and the negative 
current collector all other cell components are identical to those of 
a commercial cell. In the low mercury cell a zinc powder paste 
containing 0,1% Hg is used which is subjected to a heat pretreat- 
ment. The negative current collector (the “nail’’) is protected by a 
thin layer of zinc or mercury. The low mercury cell satisfies all re- 
quirements of the 9 months shelf life test at 45°C. The capacity of 
the low mercury cell is equal to that of a commercial cell except at 
high drains at which a capacity decrease of about 14% is observed. 
(orig.). With 6 refs. 


27478 (BNL—35949) Zinc electrode morphology. Quar- 
terly report, October 1-December 31, 1984. McBreen, J. 
(Brookhaven National Lab., Upton, NY (USA)). Jan 1985. 
Contract AC02-76CH00016. 3p. NTIS, PC A02/MF A0Ol1; 
GPO Dep. File Number DE86008711. 

Zinc deposition studies on zinc single crystals in ZnClz elec- 
trolyte and zinc deposition on glassy carbon ZnBr2/AIBrs electro- 
lytes are presented. 


27479 (LBL—20766) Research on separators for alkaline 
zinc batteries. Final report. Yeo, R.S. (Pinnacle Research 
Inst., Cupertino, CA (USA)). Dec 1985. Contract AC03- 
76SF00098. 73p. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE86009261. 

This project is concerned with the research and develop- 
ment of a hybrid separator as an improved battery separator in al- 
kaline zinc secondary batteries. Particular emphasis has been direct- 
ed toward increasing the cycle life of zinc electrodes by controlling 
the permselectivity of the separator. 
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27480 (SAND—85-1805) Crystallization in TA-23 glass. 
Hellstrom, E.E. (Sandia National Labs., Albuquerque, NM 
(USA)). Jan 1986. Contract AC04-76DP00789. 40p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE86009548. 

Pressed powder and solid preforms of TA-23 glass (for glass- 
to-metal seals) crystallize while being sealed into battery headers. 
Pressed powder preforms crystallize from 8 to 59 vol %. Some 
crystals have been observed in pressed powder preforms prior to 
sealing. Solid preforms typically crystallize only at glass to metal or 
glass to mold heterogeneous interfaces. Acoustic emission tests indi- 
cate that increased crystallinity in the pressed powder preforms 
before sealing leads to erratic failure pressures for the headers. In- 
creasing the time the seal is at high temperature increases the 
degree of crystallinity in the seal and decreases the failure pressure 
of the header. The crystals have the structure of anorthite 
(CaAbkSizOs). Based on these results, we recommend that Sandia 
National Laboratories (SNL) use only solid preforms of TA-23 in 
headers for its ambient temperature Li batteries. 


27481 Formation of anodic films on copper and silver in 
sodium hydroxide: An in situ Raman spectroscopic investiga- 
tion. Hamilton, J.; Farmer, J.; Boney, C. (Sandia National 
Lab., Livermore, CA). pp 34-35 of Proceedings of the 
spring 1985 meeting of the Electrochemical Society. Pen- 
nington, NJ; Electrochemical Society (1985). (CONF- 
850542—). Contract AC04-76DP00789. 

From 167. Electrochemical Society meeting; Toronto, On- 
tario, Canada (12 May 1985). 

Cyclic voltammetry has been used in conjunction with in 
situ Raman spectroscopy to study anodic film growth and dissolu- 
tion on Cu and Ag in strong alkaline solution. Both cuprous oxide. 
CuOz and cupric hydroxide. Cu(OH): were detected spectroscopi- 
cally during anodic film formation on Cu. Such observations of hy- 
droxide on the Cu electrode have not been previously reported. It 
was found that cupric oxide, CuO, is not observable by Raman 
spectroscopy over the range of wave numbers investigated, 250-850 
cm? Only argentic oxide, AgO, was detected during anodic film 
formulation on Ag, and it was concluded that argentous oxide, 
Ag2O is not observable. These results for anodic films on silver are 
consistent with earlier work by Kotz and Yeager. 
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27482 (NP—6750895) Belgium - energy situation 1984. 
(Bundesstelle fuer Aussenhandelsinformation, Koeln (Ger- 
many, F.R.)). Sep 1985. 52p. (In German). NTIS (US Sales 
Only), PC A04/MF AO1. File Number DE86750895. 

The energy situation of Belgium is reviewed on the basis of 
relevant data. Some remarks on the country’s national and interna- 
tional energy policy are followed by an outline of trends in energy 
sources and electric power generation. Important figures are pre- 
sented on external trade and the balance of payments. (UA). 
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REFER ALSO TO CITATION(S) 26914, 27534 


27483 (CONF-8603105—1) Effects of the changing com- 
position of US manufacturing production on energy demand. 
Boyd, G.; McDonald, J.F.; Ross, M.; Hanson, D.A. (Ar- 
gonne National Lab., IL (USA); Illinois Univ., Chicago 
(USA). Dept. of Economics; Michigan Univ., Ann Arbor 
(USA). Dept. of Physics). Feb 1986. Contract W-31-109- 
ENG-38. 40p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86009166. 

From Meeting of the Energy Modeling Forum; Palo Alto, 


CA, USA (11 Mar 1986). 
The development of economic models for applied fields such 


as energy economics typically proceeds through several stages. The 
first two of these stages, the accumulation and examination of data 
to determine the salient facts of manufacturing energy demand 
focus on differentiating the effects of energy productivity increases 
and changes in product mix on aggregate energy intensity. One hy- 
pothesis examined is that sectoral shift away from energy-intensive 
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materials production has played a significant role in the decline in 
manufacturing energy demand since the 1974 OPEC oil embargo. 


27484 (DOE/EIA—0383-85/S) Comparison of annual 

energy outlook 1985 forecasts with other forecasts. Supple- 

ment to the annual energy outlook 1985. (USDOE Energy 

eo Administration, Washington, DC. Office of 

Markets and End Use). 9 Apr 1986. 12p. NTIS, PC 

AOD ME A0Ol - GPO; GPO Dep. File Number 
DE#6009019. 

This report presented the most recent forecasts for energy 
supply, demand, and prices through 1995 and discussed many as- 
pects of present and future energy trends. This supplement dis- 
cusses the principal similarities and differences among the alterna- 
tive forecasts, including a comparison of the assumptions for eco- 
nomic growth and world oil prices. 


27485 (DOE/EIA—M-014) Documentation of the inte- 
grating module and stock module of the Intermediate Future 
Forecasting System. (USDOE Energy Information Adminis- 
tration, Washington, DC. Energy Analysis and Forecasting 
Div.). 1986. 123p. NTIS, PC A06/MF A01; 1 - GPO; GPO 
Dep. File Number DE86009848. 

The first part of this report documents the central integrat- 
ing module (MAIN) of the Intermediate Future Forecasting System 
(IFFS). A general description of the IFFS model is included with 
an emphasis on the role of the MAIN module in the total system. 
The major portion of the report consists of a detailed description of 
the functions performed by MAIN and of the FORTRAN code 
used, including flowcharts, variable definitions, and subroutine de- 
scriptions. Finally, a brief discussion of the database system, the run 
submission system, and the report process used in IFFS is included. 
For a more thorough description of the other modules of IFFS, the 
reader should refer to the appropriate documents in the appended 
list of references. The second part of this document contains a de- 
tailed description of the functions performed by the STOCK 
module and of the FORTRAN code used including flowcharts, 
variable definitions, and subroutine descriptions. Description of 
STOCK was included as part of this report because the documenta- 
tion of this module is brief. 


27486 (IKE—5-219) Energy planning in developing coun- 
tries - lectures and results of a workshop. Voss, A.; Reuter, 
A. (Stuttgart Univ. (Germany, F.R.). Inst. fuer Kernenerge- 
tik und Energiesysteme). Jun 1985. 273p. (In German). 
(CONF-8409328—). NTIS (US Sales Only), PC A12/MF 
AO1. File Number DE86750896. 

From Workshop on energy planning in developing coun- 
tries; Stuttgart, F.R. Germany (27 Sep 1984). 

The ten lectures presented at the -. deal mainly with 
the development and application of energy models for improving 
energy supply in developing countries. Subsequently the results of 
the workshop are summarized. The supplements contain: a list of 
participants, a list of master plans, and terms of reference for 
energy master plans. For each of the ten lectures a separate abstract 
was written. (UA). 


27487 (IKE—5-219, pp 1-11) Role and significance of 
energy planning in developing countries. Bernauer, W. 
(Bundesministerium fuer Wirtschaftliche Zusammenarbeit, 
Bonn, Germany, F.R.). Jun 1985. (In German). NTIS (US 
Sales Only), PC A12/MF A0O1. File Number DE86750896. 
(CONF-8409328—). 

From Workshop on energy planning in developing coun- 
tries; Stuttgart, F.R. Germany a Sep 1984). 

As an introduction to the workahop on energy planning in 
developing countries this paper explains in general form some basic 
elements of the main theme. (UA). 


27488 (IKE—5-219, pp 1-18) Preconditions for and —_ 
of energy planning in developing countries. Vendolsky, I 
(Deutsche Gesellschaft fuer Technische Zusammenarbeit 
G.m.b.H., GTZ, Eschborn, Germany, F.R.). Jun 1985. (In 
German). NTIS (US Sales Only), PC Ai2/MF AO01. File 
Number DE86750896. (CONF-8409328—). 

From Workshop on energy planning in developing coun- 
tries; Stuttgart, F.R. Germany (27 Sep 1984). 
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The Federal Ministry of Economic Cooperation is the insti- 
tution responsible for German cooperation with developing coun- 
tries, and it assumes its tasks by making use, in the various sectors, 
of the services of a number of institutions at lower levels. In the 
financial cooperation sector this is ‘Reconstruction Loan Corpora- 
tion’, which provides capital aid; whereas in the technical coopera- 
tion sector it is ‘German Society for Technological Cooperation’, 
whose task it is to enable developing countries to help themselves 
by providing personnel and helping build up institutions. The paper 
deals with the tasks ‘German Society for Technological Coopera- 
tion’ has to solve as viewed by itself. (orig./UA). 


27489 (IKE—5-219, pp 1-8) Concept and experience of 
STE in the framework of the cooperation with developing 
countries. Pt. 1. Framework of the cooperation. Kolb, G. 
(Kernforschungsanlage Juelich G.m.b.H., Germany, F.R. 
Programmgruppe Systemforschung und Technologische 
Entwicklung, STE). Jun 1985. (In German). NTIS (US 
Sales Only), PC Al2/MF AO1. File Number DE86750896. 
(CONF-8409328—). 

From Workshop on energy planning in developing coun- 
tries; Stuttgart, F.R. Germany (27 Sep 1984). 

After some short remarks on the points of emphasis of the 
activities of "Systemforschung und Technologische Entwicklung 
(STE)”, an institution of Kernforschungsanlage Juelich, this paper 
goes on to report on the cooperation with the industrialized coun- 
tries and on current projects in the framework of energy planning 
for and with developing countries. (UA). 


27490 (IKE—5-219, pp 1-20) Empirical models for ana- 
lyzing the energy sector in developing countries. Hoffmann, 
L. (Regensburg Univ., Germany, F.R.). Jun 1985. (In 
German). NTIS (US Sales Only), PC A1l2/MF AO1. File 
Number DE86750896. (CONF-8409328—). 
From Workshop on energy planning in developing coun- 
tries; Stuttgart, F.R. Germany (27 Sep 1984). 
report provides a summarizing overview of two 
models, of which one was developed to analyse energy consump- 
tion and one to optimize energy supply. The energy supply model 
was so far empirically applied only in Kenya, unlike the energy 
consumption model which has been empirically used in a number of 
countries including some industrialized ones. The energy supply 
model was created in the framework of a project sponsored by 
Deutsche Forschungsgemeinschaft; the development of the energy 
consumption model was commissioned by the World Bank. (orig.). 


27491 (IKE—5-219, pp 4-20) Energy planning in devel- 
oping countries - a computer-aided energy planning system. 
Voss, A.; Reuter, A. Jun 1985. (In German). NTIS (US 
Sales Only), PC A12/MF AO0Ol1. File Number DE86750896. 
(CONF-8409328—). 

From Workshop on energy planning in developing coun- 
tries; Stuttgart, F.R. Germany (27 Sep 1984). 

Following a short introduction on energy planning and con- 
sulting in developing countries, the paper describes the demands on 
and concept of a set of instruments for energy planning. Finally the 
structure of the set of planning instruments is described. (orig.). 


27492 (IKE—5-219, pp 1-25) Thailand energy master 
plan: Targets - methods - results - experience. Maier, W. 
(Fichtner, Beratende Ingenieure fuer lEnergie- und 
Waermewirtschaft G.m.b.H. und Co. K.G., Stuttgart, Ger- 
many, F.R.). Jun 1985. (In German). NTIS (US Sales Only), 
PC A12/MF AOl. File Number DE86750896. (CONF- 
8409328—). 

From Workshop on energy planning in developing coun- 
tries; Stuttgart, F.R. Germany (27 Sep 1984). 

Like many other developing countries Thailand depends on 
energy imports. So the oil development has given rise to problems 
which had, and have, to be overcome. The targets of the energy 
master plan commissioned by the Thai government were conse- 
quently described as follows: Reduction of the serious dependence 
of Thailand on imported oil (which, incidentally, rose to 40 percent 
in 1983, but a master plan presented in March 1983 obviously 
cannot have an effect within months). Development of suitable 
measures for effective control of demand and implementing recom- 
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mendations and presentation of an energy-source mix that would 
keep cost at a lowest possible level while safeguarding an accepta- 
ble growth rate. (orig./UA). 


27493 (IKE—5-219, pp 1-30) Practical experience in the 
use of incased models for planning the energy supply of devel- 
oping countries. Gattinger, M.; Terwiel, B. (Kraftwerk 
Union A.G., Erlangen, Germany, F.R.; Internationale 
Atomreaktorbau G.m.b.H., INTERATOM, Bergisch Glad- 
bach, Germany, F.R.). Jun 1985. (In German). NTIS (US 
Sales Only), PC A12/MF A0O1. File Number DE86750896. 
(CONF-8409328—). 

From Workshop on energy planning in developing coun- 
tries; Stuttgart, F.R. Germany (27 Sep 1984). 

Energy studies have the purpose of providing planning and 
decision instruments for the long-term development of energy sys- 
tems. This report describes the authors’ approach to the implemen- 
tation of energy studies. It comprises the following items: descrip- 
tion of model components, macro-economic model, model for esti- 
mating input-output tables, model to determine energy demand, 
model to establish an optimum structure of energy supply, descrip- 
tion of the overall model and example (African developing coun- 
try). (orig./UA). 


27494 (IKE—5-219, pp 1-32) Problems of consistency in 
energy planning for countries of the third world. Mischke, H 
(Lahmeyer International G.m.b.H., Frankfurt am Main, 
Germany, F.R.). Jun 1985. (In German). NTIS (US Sales 
Only), PC Al2/MF AOl. File Number DE86750896. 
(CONF-8409328—). 

From Workshop on energy planning in developing coun- 
tries; Stuttgart, F.R. Germany (27 Sep 1984). 

The Lahmeyer company currently participates in three 
energy plans, which are being worked out for the countries Colom- 
bia, Indonesia, and Bangladesh. In 1984 a very detailed and exten- 
sive energy study for the province of Guangdong in the People’s 
Republic of China was terminated. All four energy planning 
projects are similar as regards problem formulation but vary as to 
how much they go into detail and where the emphasis is placed. In 
all the cases there is close cooperation with local institutions, and in 
each case instruments are developed or provided which can be im- 
plemented in the country with a view to their being further utilized 
by the local institutions for energy planning. No detailed presenta- 
tion of the projects is here aimed at (that will be taken care of for 
instance in the course of the workshop on energy master planning 
to be held by “Gesellschaft fuer Technische Zusammenarbeit”; 
rather, this paper endeavours to point out problems of consistency 
that turned up in those or other projects and have more or less fun- 
damental character. (orig./UA). 


27495 (IKE—5-219, pp 1-35) Structural improvement 
and demand-oriented extension of energy supply in developing 
countries by integrated planning. Fromme, J.W.; Mueller, H 
(Gesellschaft fuer Organisation, Planung und Ausbildung 
m.b.H., GOPA, Bad Homburg, Germany, F.R.). Jun 1985. 
(In German). NTIS (US Sales Only), PC Al2/MF AOl. 
File Number DE86750896. (CONF-8409328—). 

From Workshop on energy planning in developing coun- 
tries; Stuttgart, F.R. Germany (27 Sep 1984). 

Many developing countries still consider the fastest possible 
increase in energy consumption to be an indispensable precondition 
for their economic development, no matter how efficiently that 
energy is used. In consequence, national energy planning, if it is 
practised at all, and certainly not in more than very summary form, 
mostly is restricted to bare updating of past trends with a view to 
planning extension at the supply end only for a market judged to 
have practically unlimited capacity for uptake. Structural shifts, 
substitution potentials and technical and organisational measures to 
increase efficiency are mostly left out of the calculation. On the 
other hand, this is not to a smaii extent due to the unsatisfactory 
data situation. Information on energy provided and consumed, if at 
all available, is incomplete and inconsistent, so that it is virtually 
impossible to achieve anything beyond global estimates and com- 
puter projections. To remedy those known deficits is the aim of the 
projects for technical cooperation in the sector of energy planning. 
A large number of planning approaches and models were devel- 
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oped, of which some are discussed according to their uses. (orig./ 
UA). 


27496 (Juel-Spez—264) Energy supply strategies for the 
province of Guangdong to the year 2000. Romahn, B. (Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.). Pro- 
grammgruppe Systemforschung und  Technologische 
Entwicklung (STE)). Aug 1985. 127p. (In German). NTIS 

S Sales Only), A0O7/MF AO0Ol. File Number 
DE86750905. 

As all of the volumes I to V of the comprehensive report on 
the project ‘Energy study for Guangdong Province, The People’s 
Republic of China’ have not been released for general distribution 
according to the wishes of the Chinese partners, an abbreviated 
version of volume V ‘Energy supply strategies for the province of 
Guangdong to the year 2000’, which may be distributed, is present- 
ed in this publication. Volume V ‘Energy supply strategies for the 
province of Guangdong to the year 2000’ is subdivided into the fol- 
lowing parts: V-1: ‘Application and result of the MARKAL model 
to support energy planning in the province of Guangdong during 
the period 1981-2000’ and V-2: ‘Documentation of the data base of 
the MARKAL energy model for Guangdong Province’. Report V- 
1 gives an account of work conducted, problems, and results. 
Report V-2 contains the documentation of the data base for the 
basic scenario. (orig./UA). 


27497 (NP—6750903) Greece - structure of the energy 
industry, in particular energy source potential. Heinrich, P. 
(Bundesstelle fuer Aeiaieaisutomiation, Koeln (Ger- 
many, F.R.)). Jan 1985. 103p. (in German). NTIS (US Sales 
Only), PC A06/MF AO1. File Number DE86750903. 

A comprehensive review of Greece’s energy situation is pre- 
sented on the basis of some relevant data. Remarks on the geo- 
graphical, economic and political situation of Greece and on energy 
supply strategies are followed by an outline of trends for the differ- 
ent energy sources and for electric power supply. Particular regard 
is given to renewable energy sources. The main goal of Greece’s 
energy policy is the intensification of energy supply on the basis of 
domestic energy sources. (UA). 
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REFER ALSO TO CITATION(S) 26914, 27487, 27488, 27489, 27495 


27498 (SHR—0012345/XAB) Impact of rising residential 
energy prices on the low-income population: an analysis of the 
home-heating problem and short-run policy alternatives. Tech- 
nical Analysis Paper No. 3. Barth, M.C.; Mills, G.; Sea- 
grave, C.; Gottschalk, P.; Peskin, J. (Department ‘of Health, 
Education, and Welfare, "Washington, DC (USA). Office of 
Income Security Policy). Mar 1975. 96p. NTIS, PC A05/ 
MF AO1. 

This paper explores the effect of rapidly rising home-heating 
costs on the lower income population and analyzes various short- 
run policy alternatives to ameliorate this impact. Determinants of 
home heating costs, including climate, housing characteristics type 
of fuel used, and fuel prices, are explored, and regional variations in 
home heating cost increases are traced. The home-heating problem 
faced by low-income households is examined, and it is noted that 
their homeheating needs are lower than those of other income 
classes because they are more likely to live in warmer climates and 
occupy smaller homes. Additionally, they are less likely to live in 
single-unit dwellings. However, while actual dollar increases in cost 
may be somewhat smaller for the poor, the proportion of their 
income spent on home heating needs is much higher than for the 
non-poor. Thus, low-income households are likely to suffer greater 
hardships in meeting fuel increases. Current income-transfer pro- 
grams are found to be responsive to these rising costs in various 
ways and degrees. 
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REFER ALSO TO CITATION(S) 27053, 27267, 27268, 27271, 27272, 27286, 
27288, 28260, 28403 


27499 (NP—6750911) More environmental protection for 
less money. Applications and chances of economic incentives. 
Schneider, G.; Sprenger, R.U. (Ifo-Institut fuer Wirtschafts- 
forschung, Muenchen (Germany, F.R.)). 1984. 634p. (In 
German). NTIS (US Sales Only), PC A99/MF AOI. File 
Number DE86750911. 

In June 1983, the Ifo-Institute for Economic Research, in 
collaboration with the Commission of the European Communities, 
organised a seminar of international experts in Strasbourg. The sem- 
inar brought together experts from varying backgrounds (scientific, 
industrial, administrative), from a number of OECD countries, in 
order to discuss the arguments in favour and against a more system- 
atic application of economic incentives in the field of environmental 
policy. The main themes were the following: the role of policy in- 
struments in the management of environmental quality; experiences 
with the application of regulatory instruments for the control of 
pollution; types and functioning of economic incentives in the field 
of environmental policy; examination of the experience with eco- 
nomic incentives in environmental policy and conclusions on the 
selection of economic incentives most appropriate for environmen- 
tal policy. (orig./HSCH). 


27500 Indoor air quality: Sources and control. Sextro, 
R.G.; Nero, A.V.; Grimsrud, D.T. (Building Ventilation 
and Indoor Air Quality Program, Lawrence Berkeley Labo- 
ratory, University of California, Berkeley, California 94720). 
AIP (American Institute of Physics) Conference Proceedings; 
135: No. 1, 229-246(25 Nov 1985). Contract AC03- 
76SF00098. 

The nature and origin of major classes of indoor pollutants is 
discussed. Measures to control such pollutants are also discussed. 
Attention is focused on what perhaps is the major indoor pollutant 
in the developed countries radon and its progeny. (AIP) 


27501 Strategy for environmentally acceptable technology 
development. Gray, R.H. (Battelle, Pacific Northwest Labs., 
Richland, WA). Northern Engineer; 15: No. 2, 12-17(1983). 
Contract AC06-76RL01830. 

Potential health and environmental risks associated with de- 
veloping a large-scale coal liquefaction industry are being assessed 
during the early design stages of technology development. Chem- 
ists, biologists, ecologists and engineers have been involved in a co- 
operative interdisciplinary effort to solve environmental problems 
before process designs are finalized and facility construction begins, 
rather than waiting until regulatory agencies require studies or until 
after construction when costs are higher. These efforts have pro- 
vided guidance for identifying marketable products, and for select- 
ing process modifications, control technology options, mitigative 
strategies, accident prevention, spill cleanup and solid-waste dispos- 
al procedures to minimize adverse human health and environmental 
risks. Although the example given above is related to developing a 
coal conversion industry, the research strategy or approach is 
equally applicable to development of other energy-related processes 
that produce organically complex materials (petroleum, shale oil, 
etc.). 14 references, 2 figures, 2 tables. 
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27502 (INIS-BR—449) Diagnostic study about lanthan- 
ides (rare earths). Brazilian situation. Ribeiro, G.F. (Comis- 
sao Nacional de Energia Nuclear de Brasil, Rio de Janeiro. 
Diretoria Executiva III). 1985. 94p. (In Portuguese). NTIS 
(US Sales Only), PC AO05/MF AOI. File Number 
DE86701827. 

The world situation of rare earths (lanthanides) is evaluated, 
and a comparison of the Brazilian situation in respect to other 
countries is established concerning the following aspects: geology 
of mineral deposits; main sources, uses, reserves and production; 
their consumption, prices and state-of-art of geological research and 
industrial processes for physical and chemical separation/concentra- 
tion of these elements. 
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27503 (NP—6901191) Natural resources: annual report, 
1984-85, (Utah Dept. of Natural Resources, Salt Lake City 
(USA)). 1986. 107p. State of Utah Natural Resources, 355 
W. North Temple, Salt Lake City, UT 84180. File Number 
TI86901191. 

This annual report includes statements and financial data on 
the following Utah state departments: Department of Natural Re- 
sources; Division of Oil, Gas and Mining; Division of Parks and 
Recreation; Division of State Lands and Forestry; Utah Energy 
Office; Utah Geological and Mineral Survey; Division of Water 
Resources; Division of Water Rights; and Division of Wildlife Re- 
sources. 


2905 Research, Development, Demonstration, And 
Commercialization 


REFER ALSO TO CITATION(S) 27083, 27502, 28414 


27504 (BNL—51925) Brookhaven highlights, fiscal year 
1985, October 1, 1984-September 30, 1985. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1985. Contract AC02- 
76CHO00016. 80p. NTIS, PC A05/MF A0Ol1; 1; GPO Dep. 
File Number DE86009340. 

Activities at Brookhaven National Laboratory are briefly 
discussed. These include work at the National Synchrotron Light 
Source, the High Flux Beam Reactor, and the Alternating Gradient 
Synchrotron. Areas of research include heavy ion reactions, neutri- 
no oscillations, low-level waste, nuclear data, medicine, biology, 
chemistry, parallel computing, optics. Also provided are general 
and administrative news, a financial report. (LEW) 


27505 (DOE/TIC/EGC—85/4) Energygrams: Brief De- 
scriptions of Energy Technology. A quarterly compilation. 
—— W.F. Jr. (ed.). (USDOE Office of Scientific and 
Technical Information, Oak Ridge, TN). 1985. 127p. (PB— 
903604). NTIS, PC AO7/MF A01; GPO Dep. File Number 
DE860031 14. 

This is a quarterly compilation of technical notes (called En- 
ergygrams) published to help fulfill a mission of the US Depart- 
ment of Energy (DOE) to transfer information and technology gen- 
erated from DOE-sponsored research to identifiable audiences in in- 
dustry, education, and federal, state, and local government. Energy- 
grams are usually one-page illustrated bulletins describing DOE 
technology or data and telling how to obtain the technical reports, 
patent documents, software, or other material on which they are 
based. 


27506 (NP—6750907) Evaluation of the energy demon- 
stration program - KOM(85) 29 endg./2. (Commission of the 
European Communities, Brussels (Belgium)). 25 Feb 1985. 
50p. (In German). NTIS (US Sales Only), PC A03/MF 
A01. File Number DE86750907. 

In March 1984 the Commission of the European Communi- 
ties asked a group of four unbiased experts to evaluate both the 
demonstration program of the European Communities and that of 
the member states. The experts’ mandate comprised the investiga- 
tion of the projects carried out since the demonstration program 
was first initiated in 1978. The study takes a closer look at decrees, 
tenders and selection of tenders, at contractual agreements, the 
winding up of the program and the presentation of findings and re- 
sults. It discusses to what extent the selected projects comply with 
the criteria agreed upon. With special regard to the energy sector it 
evaluates the present as well as the future contribution of demon- 
stration activities to the aims of the Community. Based on a ques- 
tionnaire a staff of the Commission was able to give a detailed ac- 
count of the member state programs. It was submitted to the ex- 
perts for discussion and is part of the study. (orig.). 


27507 A technology transfer program for a generic re- 
search and development program. Zerega, A.M. (US Dept. of 
Energy, Washington, DC). pp 243-244 of Technology and 
the world around us. Tuba, S. Pittsburgh, PA; International 
Technology Institute (1984). (CONF-841030—). 
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From International congress on technology and technology 
exchange; Pittsburgh, PA, USA (8 Oct 1984). 

This paper presents an overview of the issues and initiatives 
of the technology transfer programs for the major transportation 
technologies under development, including the automotive gas tur- 
bine, automotive Stirling engine, heavy duty transport engines, ad- 
vanced ceramic materials development, and alternative fuels utiliza- 
tion. The overall goal of these vehicle propulsion technology devel- 
opment programs is to achieve technical readiness of key, high-risk 
technologies necessary for industry's development of advanced heat 
engines for transportation. 


2906 Nuclear Energy 


REFER ALSO TO CITATION(S) 26988, 27018, 27053, 27519, 27531, 28478 


27508 (DOE/OR/21400—T255) Nuclear power and its 
fuel cycle. Wymer, R.G. (Oak Ridge National Lab., TN 
(USA)). 1986. Contract AC05-840R21400. 40p. NTIS, PC 
A03/MF A01; 1; GPO Dep. File Number DE86008536. 


27509 (DOE/RW—0067) Radioactive Waste Manage- 
ment System: Project Decision Schedule. (USDOE Office of 
Civilian Radioactive Waste Management, Washington, DC). 
Mar 1986. 86p. H. File Number T186008935. 

The Nuclear Waste Policy Act of 1982 (NWPA, Pub. L. 97- 
425) requires that the Secretary of Energy prepare, in cooperation 
with affected Federal agencies, a Project Decision Schedule that 
portrays the optimum way to attain the operation of geologic re- 
positories. The Project Decision Schedule portrays the major mile- 
stones of the Radioactive Waste Management System. It also de- 
picts the set of activities for which Federal agencies have responsi- 
bility and the deadlines for taking the required action that are asso- 
ciated with the activities. The NWPA also requires that Federal 
agencies having determined that they: (1) cannot comply with a 
deadline for taking a required action; or (2) fail to comply with a 
deadline contained in the Project Decision Schedule; submit a com- 
prehensive report to the Secretary of Energy and Congress to ex- 
plain their failure or expected failure. The Secretary, in turn, is re- 
quired to submit to congress a response to the agency’s report. 7 
figs., 3 tabs. 


27510 (NUREG—0304-Vol.11-No.1) Regulatory and 
technical reports (Abstract Index Journal). Compilation for 
first quarter 1986, January-March. Volume 11, No. 1. (Nu- 
clear Regulatory Commission, Washington, DC (USA). 
Office of Administration). Apr 1986. 68p. NTIS, PC A04/ 
MF AO! - GPO. File Number T186901298. 

This compilation consists of bibliographic data and abstracts 
for the formal regulatory and technical reports issued by the US 
Nuclear Regulatory Commission staff and its contractors, as well as 
conference proceedings. Entries are indexed by contractor report 
number, personal author, subject, NRC originating organization, 
NRC contract sponsor, contractor, and licensed facility. (LEW) 


27511 (NUREG—0540-Vol.8-No.2) Title list of docu- 
ments made publicly available. February 1-28, 1986. Volume 
8, No. 2. (Nuclear Regulatory Commission, Washington, 
DC (USA). Div. of Technical Information and Document 
Control). Apr 1986. 571p. NTIS, PC A24/MF AO! - GPO. 
File Number T186901208. 

The Title List of Documents Made Publicly Available is a 
monthly publication. It contains descriptions of the information re- 
ceived and generated by the US Nuclear Regulatory Commission 
(NRC). This information includes (1) docketed material associated 
with civilian nuclear power plants and other uses of radioactive 
materials and (2) nondocketed material received and generated by 
NRC pertinent to its role as a regulatory agency. As used here, 
docketed does not refer to Court dockets; it refers to the system by 
which NRC maintains its regulatory records. This series of docu- 
ments is indexed by a Personal Author Index, a Corporate Source 
Index, and a Report Number Index. 
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27512 Understanding radioactive waste 130 Second 130 
edition. Murray, R.L. Columbus, OH; Battelle Press (1985). 
124p. (DOE/RL/01830—T43). Battelle Press, 505 King 
Ave., Columbus, OH 43201 $10.00. File Number 
1186009336. Contract AC06-76RL01830. 

This document contains information on all aspects of radio- 
active wastes. Facts are presented about radioactive wastes simply, 
clearly and in an unbiased manner which makes the information 
readily accessible to the interested public. The contents are as fol- 
lows: questions and concerns about wastes; atoms and chemistry; 
radioactivity; kinds of radiation; biological effects of radiation; radi- 
ation standards and protection; fission and fission products; the 
Manhattan Project; defense and development; uses of isotopes and 
radiation; classification of wastes; spent fuels from nuclear reactors; 
storage of spent fuel; reprocessing, recycling, and resources; urani- 
um mill tailings; low-level wastes; transportation; methods of han- 
dling high-level nuclear wastes; project salt vault; multiple barrier 
approach; research on waste isolation; legal requirements; the na- 
tional waste management program; societal aspects of radioactive 
wastes; perspectives; glossary; Appendix A (Scientific American ar- 
ticles); Appendix B (reference material on wastes). 
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27513 (DOE/CE/40646—T4) Potential detrimental ef- 
fects of cogeneration development on utility costs: a prelimi- 
nary assessment. (Hagler, Bailly and Co., Washington, DC 
(USA)). Feb 1986. Contract AC01-84CE40646. 26p. NTIS, 
PC A03/MF AO1; GPO Dep. File Number DE86008462. 

Of the 13 utilities studied, ten purchased electricity from co- 
generators and small power generators. Results of the study indi- 
cate that the greatest problem is related to the long-term firm con- 
tract price, and that the utilities and their customers should be in- 
different in the long run to the amount of cogenerated electricity 
purchased. (DLC) 


27514 (EPRI-EM—4432) 1985 EPRI cogeneration sym- 
posium. Proceedings. Limaye, D.R. (Synergic Resources 
Corp., Bala-Cynwyd, PA (USA)). Mar 1986. 134p. (CONF- 
850460—). Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T186920215. 

From Managing cogeneration projects; San Diego, CA, 
USA (23 Apr 1985). 

In April 1985, EPRI sponsored a two-day Symposium on 
cogeneration to examine the major issues of current interest to utili- 
ties. The Symposium, held in San Diego, California, provided a 
forum for the review and exchange of information on the recent 
cogeneration experiences of utilities. Specific topics discussed in- 
cluded Cogeneration as a Utility Planning Option, Assessing Co- 
generation Potential, Utility Participation in Cogeneration Ven- 
tures, and Negotiating Cogeneration Contracts. Some of the critical 
issues relative to cogeneration from the utility perspective were 
also explored in case studies, panel discussions, and question/ 
answer sessions. A workshop on future research needs was also in- 
cluded. 
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REFER ALSO TO CITATION(S) 27584 


27515 (DOE/CE—0147) Seventh annual report to Con- 
gress and the Secretary of Energy of the nationwide Energy 
Extension Service program. (USDOE Assistant Secretary for 
Conservation and Renewable Energy, Washington, DC. 
Office of State and Local Assistance Programs). Apr 1986. 
10p. at PC A02/MF A0i; GPO Dep. File Number 
DE86009106 

Current reductions in the world price of hydrocarbon fuels 
resulting from the ample availability of supplies have eliminated the 
energy crisis atmosphere of the 1970's. Nevertheless, the consensus 
is that the current price/supply situation is transitory and supplies 
will be scarce in the future. It is important, therefore, as part of our 
Nation’s energy policy, to continue aggressive energy conservation 
programs. EES is the principal disseminator and coordinator of 
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education and technology transfer down to the small communities 
and the small business levels. The continuation of an education 
component is vital in order to maintain effective energy conserva- 
tion programs throughout the country. 


27516 (NP—6901113) Application of economic principles 
in energy conservation measures. Bhattacharyya, A. (Tata 
Energy Research Inst., New Delhi (India)). 1976. 31p. 
NTIS (US Sales Only), PC A03/MF A0O1. File Number 
DE86901113. 

The point of departure for the selection of any energy-con- 
serving policy is the availability of (at least) two practical options 
or alternatives for policy maker at enterprise level. In real life, in 
the same point of time, or in the same geographical location, there 
could be several energy conservation options for the same industri- 
al process. One need only set up a pairwise comparison of two op- 
tions at a time and answer the question: which option is the most 
desirable from the energy conservation standpoint. Which option is 
the most desirable from the purchaser's point of view. If one takes 
both these factors into account, which option is socially the most 
desirable. We have explained two economic techniques (Life Cycle 
Cost (LCC), Market Acceptance) and their integration to compare 
two systems at a time. To begin with, a policy maker at enterprise 
level can carry out LCC. As technology progresses over time, 
Market Acceptance estimation may be warranted. Finally, Cost- 
Benefit Analysis may be applied to overall evaluation of competing 
projects which have involvement of large social groups, and wider 
foreign exchange implications. 


27517 (NP—6901118) Policy incentives for industrial 

energy conservation. Discussion paper No. 02.83. Anandalin- 

(Tata Energy Research Inst., New Delhi (India)). 

pan. (F . NTIS (US Sales Only), PC A03/MF AO0O1. File 

Number E86901118. 

This paper argues that industrial energy conservation in 

India would be followed only if there are considerable government 

directed incentives. Policies that relate to (i) the structure of energy 

prices, (ii) financial parameters affecting investment for conserva- 

tion and (iii) direct regulation and legislation are analyzed. Some 

criteria for evaluating the policies and problems associated with 
providing investment incentives are examined. 


2920 Supply, Demand, And Forecasting 


REFER ALSO TO CITATION(S) 26943, 27088, 27485 


27518 (GAO/RCED—86-58-BR) Energy emergency 
formation needs. Adequacy of data dissemination: state, in- 
dustry, and government views. (General Accounting Office, 
Washington, DC (USA). Resources, Community and Eco- 
nomic Development Div.). Dec 1985. 3lp. U.S. General 
Accounting Office, Box 6015, Gaithersburg, MD 20877; 
GPO Dep. File Number 1186901212. 

Briefing Report to the Honorable Philip R. Sharp, Chair- 
man, Subcommittee on Fossil and Synthetic Fuels, Committee on 
Energy and Commerce, House of Representatives. 

This briefing report discusses the extent io which the energy 
Information Agency (EIA) and the Department of Energy (DOE) 
are meeting the energy emergency statistical data and information 
needs of states and industry. Objectives were to obtain information 
on (1) what data and information are needed by states and industry 
to allow them to properly meet an oil shortage, whether EIA and 
DOE are meeting those needs, and what effective steps might be 
taken to better serve those needs. 


27519 (INIS-mf—9849) Substituting oil by electric 
power. Lichtenberg, H. (Badenwerk A.G., Karlsruhe (Ger- 
many, F.R.)). 1981. 13p. (in German). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86750985. 

Badenwerk A.G. Fachvortraege No. 1. 

Parting from the development of primary energy use the 
author refers to the latest investigations and results presented on 
the 1980 World Energy Conference, and with special regard to oil, 
points out the threatening exhaustion of fossil energy resources. 
Maintaining the economic structure of the Federal Republic of 
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Germany implies an orientation away from oil. Due to its flexible 
application technology and quasi-inexhaustible energy resources 
electric power may substantially contribute to oil substitution 
which as a matter of fact is of particular interest in connection with 
the heat market. Coal alone cannot substitute both oil and nuclear 
energy. Thus, the above postulates the use of the latter. Leaving 
nuclear energy inactive today will effect an increase in the demand 
for oil the negative consequences of which would weight heavily 
upon the anyhow unbalanced import/export ratio of the Federal 
Republic of Germany. 


2930 Policy, Legislation, And Regulation 


REFER ALSO TO CITATION(S) 27509 


27520 (DOE/S—0040) National Energy Policy Plan. 
(USDOE, Washington, DC). 1985. 45p. NTIS, PC A03/MF 
AO0l; 1; GPO Dep. File Number DE86009604. 

This plan report is divided into the following chapters: the 
course ahead, currently predominant fuels (oil, gas), America’s 
energy triad, sources of diversity and long-term supply, sources of 
uncertainty, summary of current projections, and public comments 
on the nation’s policy toward energy. (DLC) 


27521 (NP—6901119) Resource allocation for energy. 
Discussion paper No. 03.84. Srivastava, L.; Pachauri, R.K. 
(Tata Energy Research Inst., New Delhi (India)). 1984. 24p. 
NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE86901119. 

Purpose of the present study is to develop a simple model to 
show the interconnection of resources allocated to the energy 
sector, vis-a-vis resources allocated for the rest of the economy. 
While very few studies have been conducted on this particular 
aspect of the energy problem, substantial work has been done in 
studying the flows between the energy sector and the rest of the 
economy. It may be a useful first step to briefly review some of the 
work done thus far to get a better understanding of the interactions 
and interdependencies between the energy and the non-energy sec- 
tors of the economy. An understanding of this will move us signifi- 
cantly along the path of finishing the present study. What remains 
will be to fit numerical values into that model which suits Indian 
conditions the best. 


2940 Fossil Fuels 


EFER ALSO TO CITATION(S) 26914, 26915, 26920, 26920, 26921, 26921, 
36931, 26932, 26933, 26934, 26936, 26943, 26944, 27534 


27522 (EUR—9771-EN) HERMES: results of the inter- 
fuel substitution model in Greece. Final report. (Commission 
of the European Communities, Luxembourg). 1985. 5ip. 
Commission of the European Communities, Luxembourg. 
Office of Official Publications of the European Communi- 
ties. 

This paper is the final report for the energy part of the 
HERMES project. Interfuel substitution in the Greek economy is 
studied using an econometric model, which utilizes the translog 
cost function. Four major sectors of the Greek economy are exam- 
ined: Transport, Agriculture, Fuel and Power products, and Indus- 
try (disaggregated into three branches). Fuel types are aggregated 
into four categories: solid fuels, petroleum products, crude oil, and 
electricity. The model is estimated using time-series data over the 
period 1960-80. We present the results in the form of elasticities of 
substitution and price elasticities of demand. Final conclusions, con- 
cerning energy policy implications, are drawn upon the patterns of 
substitutability among the four fuel types. 


27523 (GAO/RCED—86-32) Oil pricing violations. De- 
partment of Energy's justification for not using a computer 
program. (General Accounting Office, Washington, DC 
(USA). Resources, Community and Economic Development 
Div.). Dec 1985. 16p. U.S. General Accounting Office, Box 
ae MD 20877; GPO Dep. File Number 
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Report to the Chairman, Subcommittee on Oversight and In- 
vestigations, Committee on Energy and Commerce, House of Rep- 
resentatives. 

This document evaluates the validity of the Department of 
Energy’s Economic Regulatory Administration's (ERA’s) Novem- 
ber 6, 1984, letter concerning the reasons for no longer using a con- 
tractor-developed computer program to determine customers over- 
charged by the major oil refiners. 


27524 (PB—86-131240/XAB) Fuel peat in developing 
countries. World Bank technical paper. (International Bank 
for Reconstruction and Development, Washington, DC 
(USA)). 1985. 174p. NTIS MF AOl. 

The study presents a review of fuel-peat formation, types, 
energy content, harvesting, processing, distribution and utilization. 
It contains basic information on fuel-peat production costs in devel- 
oped countries and assesses the applicability of this technology to 
developing countries. A major portion of the study reviews the re- 
sources and current activities in the developing countries. 


2950 Hydrogen And Synthetic Fuels 


REFER ALSO TO CITATION(S) 27507 


27525 (DOE/MI1/01005—T1-Vol.1) Development of new 
business opportunities for minorities in the synthetic fuels 

Alternative fuels/minority business strategy and 
networkd. Volume 1. Final report, August 11, 1980-June 27, 
1981. (Ronson Management Corp., Alexandria, VA (USA)). 
1981. Contract ACO1-80MI01005. 5p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE86009530. 

This volume is designed to present a strategy for the devel- 
opment of opportunities for minority businesses in alternative fuels. 
Its purpose is accomplished by first establishing legal parameters 
within which programming might take place. An overall strategy 
concept is then developed which essentially involves the coordina- 
tion of DOE and other federal agencies with related energy pro- 
grams in a management effort to achieve the purposes of expanded 
MBE business activity in energy-related fields. This overall plan is 
then detailed by several subcomponents including: a management 
and organization plan; role prescriptions for the major actors in- 
cluding MBEs financial awardees; the role of the regional confer- 
ence; and schematic plans which highlight the various steps in- 
volved in the Master Strategy to be used by MBEs in various "ca- 
pability states”. 


27526 (DOE/MI1/01005—T1-Vol.2) Development of new 
business opport, August 11, 1980-June 27, 1981unities for mi- 
norities in the synthetic fuels program legal and legislative 
analysis. Volume 2. Final report, August 11, 1980-June 27, 
1981. (Ronson Management Corp., Alexandria, VA (USA)). 
1981. Contract ACO1-80MI01005. 66p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE86009531. 

This legal analysis applies to the programs administered by 
US DOE or the Synthetic Fuels Corporation. The following are 
discussed: Energy Security Act; PURPA; FUA; assistance and 
small business laws; and DOE and procurement regulations. The 
impact of the legal framework on minority business enterprise 
(MBE) business opportinities is also discussed. 


27527 (DOE/MI1/01005—T1-Vol.3) Development of new 
business opportunities for minorities in the synthetic fuels 
program functional opportunity areas. Volume 3. Final report, 
August 11, 1980-June 27, 1981. (Ronson Management Corp., 
Alexandria, VA (USA)). 1981. Contract AC01-80MI01005. 
103p. NTIS, PC A06/MF A0O1; 1; GPO Dep. File Number 
DE86009532. 

The alternative fuel technologies are discussed: coal gasifica- 
tion; coal liquefaction; oil shales; and solid waste conversion. Op- 
portunity areas are numerous for minority business enterprises in al- 
ternatvie fuels, management, engineering, field and technical sup- 
ports, marketing anc consulting and general services. The standard 
industrial classification and flow charts for the various alternative 
fuels are presented. (DLC) 
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27528 (DOE/MI1/01005—T1-Vol.4) Development of new 
business opportunities for minorities in the synthetic fuels 
program. Volume 4, Final report, August 11, 1980-June 27, 
1981. (Ronson Management Corp., Alexandria, VA (UU SA)). 
1981. Contract AC01-80MI01005. 74p. NTIS, PC A04/MF 
A01; GPO Dep. File Number DE86009533. 

In an effort to assist minority businesses in establishing a 
networking relationship with the federal agencies, a list denoting 
various offices of DOE and other federal agencies, including the 
key program representative that would be able to assist the minori- 
ty business contractor, has been devised. The list provides the ab- 
breviated name and specific office of a given federal agency; a brief 
description of its function; the name and telephone number of the 
key contact person of that specific office; and the relevance of the 
function(s) of that office to minority business enterprises (MBEs) 
pursuing opportunities in the alternative fuels. The SIC Code, given 
after the title of each federal agency and its office, denotes what 
types of firms may be particularly interested in utilizing the capa- 
bilities of that specific federal office. 


27529 (DOE/MI/01005—T1-Vol.5) Development of new 
business opportunities for minorities in the synthetic fuels 
program, Typology of minority businesses. Volume 5. Final 
report, August 11, 1980-June 27, 1981. (Ronson Management 
Corp., Alexandria, VA (USA)). 1981. Contract ACO01- 
80MI01005. 125p. NTIS, PC A06/MF AO1; 1; GPO Dep. 
File Number DE86009534. 

Purpose of this volume is to present a typology of minority- 
owned small businesses (MOBs) that have the capability to handle 
the identifiable business opportunities both in inside the Department 
of Energy (DOE) and the private sector. Aim is to provide an ex- 
ample of a minority business enterprise (MBE) listing that can be 
used as a part of the overall “access to new opportunities” strategy. 
Part I is a minority professional business listing, providing not only 
the name and address of the firm but also a narrative description of 
the firms activities. Part II is an alphabetical minority business com- 
puterized classification listing. 


2960 Electric Power 


REFER ALSO TO CITATION(S) 27093 


27530 (GAO/RCED—86-44FS) Federal power. Addition- 
al information on repaying federal investments in electric 
power facilities. (General Accounting Office, Washington, 
DC (USA). Resources, Community and Economic Devel- 
opment Div.). Nov 1985. 4p. General Accounting Office, 
P.O. Box 6015, Gaithersburg, MD 20877. File Number 
TI86901164. 


This fact sheet concerns the basis for DOE’s Power Market- 
ing Administrations’ practice of (1) repaying the federal investment 
in power facilities within 50 years and (2) charging an interest pen- 
alty when interest payments on the federal investment are deferred. 
(DLC) 


27531 (GAO/RCED—86-72FS) TVA nuclear power: in- 
formation on certain aspects of TVA’s Nuclear Power Pro- 
gram. (General Accounting Office, Washington, DC (USA). 
Resources, Community and Economic Development Div.). 
Jan 1986. 2p. US General Accounting Office, Box 6015, 
Gaithersburg, MD 20877. File Number T186901250. 

Fact sheet for the Honorable Gordon J. Humphrey, United 
States Senate. 

The decision to shut down five operating nuclear units in 
1985 increased TVA’s operating costs for fiscal years 1985 and 1986 
by a total of $108 million. However, only $40.5 million was includ- 
ed as a revenue requirement in establishing 1986 power rates to 
TVA customers. Of its $15.6 billion outstanding long-term debt, 
TVA plans to retire $4.56 billion that is associated with the con- 
struction cost for eight canceled nuclear units. It is likely that they 
will refinance the balance of their long-term debt as notes become 
due. 
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27532 (LBL—19750) Detroit Edison Company. Financial 
impacts on utilities of load shape changes project: Stage I 
technical report. (Lawrence Berkeley Lab., CA (USA)). Jun 
1984. Contract AC03-76SF00098. 61p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE86009333. 

History has shown that the responses of investor-owned 
electric utilities to proposals for residential energy conservation 
have been very different depending on the immediate generating 
and financial circumstances of each company. The long range goal 
of this Project is to build a model of the electricity industry that 
can anticipate the financial implications to individual companies of 
various energy policies. Three electric utilities were chosen subjects 
whose reserve margins and financial circumstances are quite differ- 
ent: the Detroit Edison Company (DECO), Pacific Gas and Elec- 
tric (PG and E), and Virginia Electric Power Company (VEPCO). 
This report describes the attempt to model DECO and outlines the 
financial modelling results. The intention was to derive a rough es- 
timate of profit increases or decreases that DECO might experience 
resulting from some hypothetical conservation policy scenarios. 
The forecast of sales and loads was generated by the LBL Energy 
and Peak Load Models calibrated to recent DECO history. Four 
cases were run: a base (BS) case and three policy initiatives. The 
first initiative simulates the introduction of DOE Consumer Prod- 
uct Efficiency Standards in 1987. The second has the DOE intro- 
duce a standard for cooling appliances only, in the same year. The 
final case constrained all new, post-1977 central electric heating to 
be heatpumps in such a way that the ownership of heatpumps 
matched the known saturation for 1982. 


2980 Consumption And Utilization 
REFER ALSO TO CITATION(S) 27485, 27584 


27533 (EPRI-P/EM—4502-SR) Prospects for US basic 
industries, 1986-2000: implications for electricity demand. Yu, 
O.S. (Electric Power Research Inst., Palo Alto, CA (USA). 
Planning and Evaluation Div.). Mar 1986. 230p. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T1I86920223. 

This special report contains analysis of seven industries: 
steel, aluminum, chemicals, paper, motor vehicles, food processing, 
and agriculture. The objective of the analysis is to understand the 
long-term prospects for electricity consumption in these basic in- 
dustries. Part 1 of the report presents highlights of the analysis in 
Executive Summaries. Part 2 of the report gives the details of the 
analysis of individual industries. 


_ (NZERDC-P—82) Guide to sources of data on na- 

tional energy ion. Final report. Brown, W.A.N.; 
Copeland, M.C.; Wood, M.C.; Braae, R.P. (Brown, Cope- 
land and Co. Ltd., Wellington (New Zealand)). Mar 1984, 
128p. NTIS (US Sales Only), PC AO7/MF AOl. File 
Number DE86900507. 

Historical aspects of energy consumption in New Zealand 
are compared with current data. (PSB) 


2990 Unconventional Sources And Power Generation 


REFER ALSO TO CITATION(S) 27083, 27099, 27111, 27112, 27139 


27535 (DOE/SF/11926—T1) Information availability in 
support of renewable energy R & D. Final report. (Science 
Applications, Inc., McLean, VA (USA). Energy Assessment 
Div.). Nov 1983. Contract AC03-83SF11926. 346p. NTIS, 
PC A15/MF AO1; 1; GPO Dep. File Number DE86009299. 

Objective of this study is to evaluate industrial perspectives 
on renewable energy technologies and suggest ways to incorporate 
this information into the DOE R & D planning process. The study 
supports the current strategy development planning of the Deputy 
Assistant Secretary for Renewable Energy (DAS/R). The resulting 
strategy is designed to provide the basis for a long-term partnership 
between DOE and the private sector and assist the private sector to 
develop the technological means to economically use renewable 
energy resources. 
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27536 (Juel-Spez—328, pp 65-78) Energy supplies in de- 
veloping countries. Schott, T. (Deutsche Forschungs- und 
Versuchsanstalt fuer Luft- und Raumfahrt e.V., DFVLR, 
Stuttgart, Germany, F.R. Inst. fuer Technische Thermodyn- 
amik). Aug 1985. Cin German). NTIS (US Sales Only), PC 
Al1l/MF AOl. File Number DE86751624. (CONF- 
8505259—). 

From Seminar on the use of small-scale wind energy plants 
in developing countries; Goeppingen, F.R. Germany (14 May 
1985). 

: The problems of developing countries cannot be solved 
without energy. The use of decentralised, regenerative energy tech- 
niques offers great scope in this field. Wind power could take on a 
key function in the medium term. This paper deals with the struc- 
ture of energy requirements and energy supplies and the possible 
role that might be played by regenerative energy sources. The 
structure of energy consumption and its determinants is also consid- 
ered in this connection. The role of wind power as a supplier of 
energy in developing countries is exemplified by the case of a typi- 
cal village electricity supply, which shows an important field of ap- 
plication for the medium term with great potential. In conclusion, 
some of the marginal conditions and demands placed on the use of 
regenerative energy techniques are given. (BR). 
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3004 Thermionic Converters 


27537 (N—86-15122) Fundamental studies on a heat 
driven lamp. Final Report, 1 September 1983-1 September 
1984, Lawless, J.L. (Carnegie-Mellon Univ., Pittsburgh, PA 
(USA)). 1985. 40p. NTIS, PC A03/MF AO1. 

A detailed theoretical study of a heat-driven lamp has been 
performed. This lamp uses a plasma produced in a thermionic 
diode. The light is produced by the resonance transition of cesium. 
An important result of this study is that up to 30% of the input 
heat is predicted to be converted to light in this device. This is a 
major improvement over ordinary thermionic energy converters in 
which only approx. 1% is converted to resonance radiation. Effi- 
ciencies and optimum inter-electrode spacings have been found as a 
function of cathode temperature and the radiative escape factor. 
The theory developed explains the operating limits of the device. 


3005 Fuel Cells 


REFER ALSO TO CITATION(S) 27650 


27538 (DOE/ID/12495—T7) Application of fuel cells to 
chlorine caustic membrane technology. Monthly status report, 
March 1-March 31, 1986. (Physical Sciences, Inc., Andover, 
MA (USA)). 1986. Contract FC07-84I1D12495. 14p. NTIS, 
PC A02/MF A011; GPO Dep. File Number DE86009519. 

The evaluation of the proprietary membrane designated A-1 
has been completed. This membrane was evaluated using a range of 
test conditions which allow the systematic study of the effect of 
catholyte concentration, anolyte concentration, and concentration 
gradient across the membrane. The membrane properties of interest 
are sodium ion transport, electroosmotic water flux, and conductiv- 
ity. Five experimental cation exchange membranes have been ob- 
tained and their screening will begin in the coming month. 


27539 (DOE/MC/20212—1824) Effects of H:S on 
molten carbonate fuel cell performance. II. The water gas 
shift reaction. Anderson, G.L. (Institute of Gas Technology, 
Chicago, IL (USA)). Aug 1984. Contract AC2I- 
83MC20212. 26p. NTIS, PC A03/MF A0Ol1; 1; GPO Dep. 
File Number DE86009126. 

This report summarizes the results of a recent review con- 
ducted by the Institute of Gas Technology under contract to the 
DOE on this subject. Our review indicates that both stated posi- 
tions have some merit when the details of the experiments are taken 
into account. We have found that H2S decreases the rate of the 
water gas shift reaction but that the magnitude of the decrease de- 
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pends to a large extent upon the molten carbonate fuel cell anode 
composition. Anodes with significant chromium contents (~10 wt 
%) appear to demonstrate greater activity for promoting this water 
gas shift reaction in the presence of H2S than anodes without. 
Based on recent experiments conducted at IGT, it was found that a 
90% nickel/10% chrome anode maintain about 30% of its initial 
activity in promoting the water gas shift reaction in the presence of 
between 5 and 30 ppM/v. On the other hand, under similar condi- 
tions, a 100% nickel anode was found to retain less than 3% of its 
initial activity. 


27540 (LBL—20741) Bimetallic fuel cell catalysts. 
Beard, B.C.; Ross, P.N. (Lawrence Berkeley Lab., CA 
(USA)). Dec 1985. Contract AC03-76SF00098. 68p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE86009259. 

Platinum electrocatalysts alloyed with various transition 
metals have been found to give improved acid fuel cell perform- 
ance over pure Pt catalyst electrodes. This study has investigated 
the chemical and structural environment of the transition metal in 
the alloy catalyst. EXAFS analysis is an ideal structural probe of 
the lattice of these low concentration (10 wt % Pt with ca. 1 wt % 
transition metal) supported catalysts. EXAFS analysis of such mate- 
rials has been run. 
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3201 Buildings 
REFER ALSO TO CITATION(S) 27173, 27180, 27498, 27585 


27541 (BNL—51870) Technical and economic assessment 
of condensing space heating systems. Andrews, J.W.; Belles, 
F.E.; Woodworth, L.M. (Brookhaven National Lab., Upton, 
NY (USA)). Nov 1984. Contract AC02-76CH00016. 9ip. 
NTIS, PC AOS/MF A0Ol; 1; GPO Dep. File Number 
DE86009581. 

An assessment of condensing space heating systems was car- 
ried out under the auspices of the US Department of Energy, for 
the purpose of assisting in the determination of future R and D pri- 
orities. The assessment of the technology proceeded from current 
practice and state of knowledge to establish research and develop- 
ment needs. The economic assessment was intended to gauge the 
relative weight of these systems in potential future markets; because 
of this objective, it focused on gas furnaces, which comprise the 
majority of the combustion space heating market. 


27542 (CONF-8310418—, pp 207-215) Energy conserva- 
tion and thermal comfort. Alder, K.; Eriksson, C.; Faist, A 
(Ecole Polytechnique Federale, Lausanne, Switzerland. 
Groupe de Recherche en Energie Solaire). 1983. (In 
French). NTIS (US Sales Only), PC A1l6/MF AOl. File 
Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

A brief introduction of thermal comfort and a method for 
determining it are given. A genuine case description shows the rela- 
tionship between energy balance and thermal comfort of a building. 
One also shows that insufficient thermal comfort will cause the oc- 
cupants of a building to worsen the energy balance of a house 
through their subsequent behaviour. 


27543 (CONF-8310418—, pp 247-256) Greenhouses 
heated with waste heat - pilot project experience of CERN. 
Bourgeois, M.; Danloy, L.; Gay, J.B.; Jolliet, O.; Mantilleri, 
S.; Moncousin, C. (European Organization for Nuclear Re- 
search, Geneva, Switzerland; Ecole Polytechnique Federale, 
Lausanne, Switzerland. Groupe de Recherche en Energie 
Solaire; Station Federale de Recherches Agronomiques de 
Changins, Nyon, Switzerland; Centre Horticole de Lullier, 
Switzerland). 1983. (In French). NTIS (US Sales Only), PC 
A16/MF A0O1. File Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 
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The intention of CERN to utilize reject heat coincided with 
similar plans of the Swiss Federal Agency, the Geneva Canton Au- 
thorities and groups of people with professional interest in matters 
of energy-saving especially utilization of water with low tempera- 
ture. These authorities, together with the solar energy-research 
group of the Ecole Polytechnique Federale in Lausanne decided to 
participate in cooperation with CERN in a 3-year pilot project 
which started in December 1982. The experiment has three aims: to 
show that heating of agriculturally used greenhouses with reject 
heat of low temperature is possible and economical; to find possi- 
bilities of reducing the cost of heating in already existing green- 
houses and to describe the thermal behaviour of a greenhouse in its 
environment with a suitable mathematical model in order to opti- 
mize the heating system. This contribution supplies some results 
gained in the first agricultural experiment between February and 
June 1983. 


27544 (CONF-8310418—, pp 281-289) Measurements of 
performance of a highly insulated facade. Francelet, P.A.; 
Roulet, C.; Keller, B. (Ecole Polytechnique Federale, Lau- 
sanne, Switzerland. Groupe de Recherche en Energie So- 
laire; Geilinger S.A., Winterthur, Switzerland). 1983. (In 
French). NTIS (US Sales Only), PC Al6/MF AOl. File 
Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

A highly insulated facade system (HIT) developed by the 
Geilinger Company is presently tested in the Laboratoire d’Energie 
Solaire (LESO). The measuring and evaluation method used to de- 
termine the thermal balance and the heat transition coefficient - k - 
are described. 


27545 (CONF-8310418—, pp 291-297) Instrumentation 
and study of reversed heat flow on a high roofing. Stryjemski, 
J.; Lancon, M.; Barde, O. 1983. (In French). NTIS (US 
Sales Only), PC A16/MF AOl1. File Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

In France over 1 million m? of this light roofing were in- 
stalled without problems. After modification according to Swiss 
building regulations (thicker vapour barrier required) several break- 
downs occurred as a result of condensation. The reversed heat flow 
is presumably caused by a lack of thermal inertia in the roofing. In- 
vestigations done on the damages are described. 


27546 (CONF-8310418—, pp 331-343) PASSIM 3, gen- 
eral simulation program for passive solar systems: Improve- 
ments of version 3, example with comments (wintergarden of 
a house in Pully). Jaunin, H.; Morel, N. (Ecole Polytechni- 
que Federale, Lausanne, Switzerland. Groupe de Recherche 
en Energie Solaire). 1983. (In French). NTIS (US Sales 
Only), PC A16/MF A0O1. File Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

The PASSIM program is a general dynamic simulation pro- 
gram for passive solar systems. The system is divided in finite ele- 
ments. Version 2 introduced on the 3rd symposium (October 81) 
was extended and improved. Version 3 is described here using the 
example of a house with wintergarden and rubble storage. Various 
ways of using the wintergarden are described. 


27547 (CONF-8310418—, pp 345-356) Testing of simula- 
tion models for passive solar systems. Filleux, C. (Basler und 
Hofmann, Ingenieure und Planer A.G., Zurich, Switzer- 
land). 1983. (In German). NTIS (US Sales Only), PC A16/ 
MF AO1. File Number DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

Simulation models for passive solar systems can be used in 
planning and research alike. In Switzerland two of these computer 
programs were tested within task 8 of IEA. This report contains 
some examples for validation. (orig.). 
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27548 (CONF-8310418—, pp 357-369) Calculation meth- 
ods for judging energy conservation measures for residential 
buildings. Gass, J. (Eidgenoessische Materialpruefungs- und 
Versuchsanstalt fuer Industrie, Bauwesen und Gewerbe, 
EMPA, Duebendorf, Switzerland. Abt. Bauphysik). 1983. 
(In German). NTIS (US Sales Only), PC Al6/MF A011. 
File Number DE86750900. 


From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 

This contribution is a summary of an IEA-project: Energy 
Conservation in Buildings and Community systems. Annex III: Res- 
idential Buildings Energy Analysis Subtask A: Calculation methods. 
Based on an example several calculation methods were tested for 
their capability to describe the heating energy demand of residential 
buildings and the reduction of this demand by conservation meas- 
ures. It was found that a simple stationary calculation method is 
sufficient in most cases. 


27549 (DOE/CE/15156—T9) GMIS_ user's manual. 
Volume 3: training manual. Volume 4: program documentation 
. (Arawak Consulting Corp., Arlington, VA (USA)). Jun 
1984. Contract AC01-83CE15156. 28ip. NTIS, PC A13/MF 
A01; 1; GPO Dep. File Number DE86003698. 

The purpose of the training manual is to provide step-by-step 
tutorials to walk the Operator through the major kinds of proce- 
dures involved in maintaining GMIS records. Annotated sample 
forms are provided in the Appendix of this volume to aid the Oper- 
ator visually while working through the various tutorials. The 
Operator’s Manual also serves as a reference which the Operator 
can use as a reminder once the tutorials have been completed. 


27550 (EMPA—212) Swiss research in building heating 
conservation. Hastings, S.R.; Ruggli, R.C. (Eidgenoessische 
Materialpruefungs- und Versuchsanstalt fuer Industrie, 
Bauwesen und Gewerbe, Duebendorf (Switzerland)). 1983. 
146p. (NBSIR—83-2724). NTIS (US Sales Only), PC A07/ 
MF AO1. File Number DE86005615. 

Swiss research on heating energy conservation in buildings is 
presented to encourage communication among researchers. A back- 
ground on Switzerland's climate, geography, construction industry, 
and energy situation is included to provide a context for the subse- 
quent review of a sample of research projects. Each project is de- 
scribed with a statement of research objectives, technical approach 
taken, projects status, sample findings, future work planned or rec- 
ommended, and resulting publications. The sample of projects is 
taken from the subjects of community scale solar concepts, mathe- 
matical simulation, instrumented test cabins, instrumented buildings, 
and design tools and data bases. The final section discusses a struc- 
ture for surveying research projects in a country in order to exam- 
ine where efforst are now concentrated and what subjects are not 
adressed. Swiss research is examined using this structure. (orig.). 


27551 (EPRI-EM—4510) Performance of electronic bal- 
lasts and other new lighting equipment. Final report. Ver- 
derber, R.R.; Morse, O. (Lawrence Berkeley Lab., CA 
(USA)). Mar 1986. Contract AC03-76SF00098. 73p. NTIS, 
PC A04/MF AOl1 - Research Reports Center, Box 50490 
Palo Alto, CA 94303. File Number DE86009589. 

This study discusses parameters for selecting the most suita- 
ble auxiliary lighting device to operate and control gas-discharge 
lamps. The devices tested in this study include solid-state fluores- 
cent and high-intensity discharge (HID) ballasts; current limiters; 
and dynamic lighting controls. They have been evaluated in combi- 
nation with the standard 40-W, F-40, T-12, rapid-start, cool-white 
fluorescent lamps. Solid-state ballast performance varied widely- 
from 68 to 79 lumens per watt (Im/W) in efficacy and from 0.83 to 
0.98 in ballast factor. System efficacy was up to 26% higher than 
standard core-coil ballast efficacy. Current limiters used with stand- 
ard core-coil ballast reduce light output and input power by 30 to 
50% and may be suitable as retrofit devices to reduce light in over- 
illuminated spaces. When operated at a constant lamp wall tempera- 
ture, these devices either maintain or reduce system efficacy. 
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27552 (EPRI-EM—4517) Food service equipment re- 
search workshop. Proceedings. (Whiddon (William I.) and 
Associates, Inc., McLean, VA (USA); Hart, McMurphy and 
Parks, Inc., Middleburg, VA (USA)). Apr 1986. 4ip. 
(CONF-8511189—Summ.). Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number TI86920248. 

From Food service equipment research workshop; Palo 
Alto, CA, USA (20 Nov 1985). 

The purpose of this workshop was to determine research 
needs for improving electrical food service equipment for commer- 
cial applications. Attendees included representatives from equip- 
ment manufacturers, research and development laboratories, major 
food service companies and electric utilities. Presentations were 
given on research needs from the perspectives of each of these in- 
dustry segments. Working groups identified eleven important re- 
search and development projects to improve the energy efficiency 
and productivity of food preparation equipment, HVAC, and other 
energy-using systems in food service establishments. 


27553 (EPRI-EM—4539) Trends in the energy efficiency 
of residential electric appliances. Final report. Blatt, M.H. 
(Science Applications International Corp., La Jolla, CA 
(USA)). Apr 1986. 62p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number TI86920249. 

This report focuses on trends in the efficiencies of residential 
electrical appliances. Data are presented on the saturation level of 
appliances by function and fuel type, energy use by function and 
fuel type, shipment-weighted average energy efficiency trends, and 
the range of efficiencies of currently-available appliances. Areas 
where research effort is needed to improve appliance energy effi- 
ciencies beyond current levels are identified by product type. A de- 
tailed compilation of state energy efficiency standards for air condi- 
tioners, furnaces, water heaters, and other appliances is presented as 
well as information on federal labeling regulations and electric utili- 
ty appliance incentive programs. A qualitative assessment is made 
of how these institutional activities have influenced appliance 
energy efficiencies. 


27554 (LBL—20080) Advanced optical materials for day- 
lighting in office buildings. Johnson, R.; Connell, D.; 
Selkowitz, S.; Arasteh, D. (Lawrence Berkeley Lab., CA 
(USA)). Dec 1985. Contract AC03-76SF00098. 13p. 
(CONF-851030—8). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86009366. 

From SOLAR '85; Raleigh, NC, USA (15 Oct 1985). 

The use of daylighting to supplant electric light in office 
buildings offers substantial energy savings and peak electrical 
demand reductions. The benefits from electric lighting reductions 
can, however, be easily offset by increased cooling loads if solar 
gains are not controlled. The use of advanced glazing materials 
having optical switching properties can facilitate solar control and, 
with proper design, maximize energy and cost benefits. The poten- 
tial net annual performance of these materials, based on simulation 
studies using DOE-2.1C, are discussed in this paper. Actively and 
passively controlled response functions are analyzed for the cool- 
ing-load-dominated climate of Lake Charles. The effects of ad- 
vanced materials on net annual energy consumption, peak electrical 
demand, and chiller size are compared with those of conventional 
materials. The results demonstrate the importance of operable solar 
control to achieve energy-effective daylighting design. Advanced 
optical materials that provide the necessary level of control are 
shown to minimize peak electrical demand and electricity consump- 
tion. 


27555 (LBL—20229) Low rise multi-family housing: a 
preliminary survey of building characteristics and prototype 
development. Albrand, P.; Turiel, I.; Ritschard, R.; Wilson, 
D. (Lawrence Berkeley Lab., CA (USA)). Nov 1985. Con- 
tract AC03-76SF00098. 32p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE86009260. 

In order to develop a prototyical building with which com- 
puter simulations on energy use will be performed and to identify 
several major research issues, we sampled a group of US builders 
to gather data on construction characteristics and space condition- 
ing systems in new multi-family buildings. We obtained useful data 
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on insulation levels, building materials, window types, and space 
conditioning equipment. Where data are available, we make com- 
parisons with other studies. 


27556 (LBL—20346) Measured net energy performance 
of single glazing under realistic conditions. Klems, J.H.; 
Keller, H. (Lawrence Berkeley Lab., CA (USA)). Jan 1986. 
Contract AC03-76SF00098. 10p. (EEB-W—86-07; CONF- 
851202—10). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86009368. 

From DOE-ORNL-ASHRAE-BTECC conference on ther- 
mal performance of the exterior envelopes of buildings-III; Clear- 
water Beach, FL, USA (2 Dec 1985). 

A new measuring facility, the MoWiTT, has begun oper- 
ation with a study of the summer performance of single glazing in 
south-facing and east-facing orientations. These measurements dem- 
onstrated the MoWiTT’s capabilities and provided a baseline for 
future measurements of more complex fenestration systems. The net 
heat flow through the fenestration was measured at fifteen-minute 
intervals over several days. Simultaneous measurements of air tem- 
peratures and solar intensities were used as input data for an 
ASHRAE calculation of the same quantity, assuming standard 
summer values for the film coefficients. Good agreement between 
measured and calculated heat flows was obtained when the vertical 
surface solar intensity was used as input and the calculation includ- 
ed the effects of window setback. 


27557 (NASA-CP—2373, pp vp) Transient analysis of a 
magnetic heat pump. Schroeder, E.A. May 1985. NTIS, PC 
A20/MF AO1. 

In Thirteen NASTRAN Users’ Colloquium. 

An experimental heat pump that uses a rare earth element as 
the refrigerant is modeled using NASTRAN. The refrigerant is a 
ferromagnetic metal whose temperature rises when a magnetic field 
is applied and falls when the magnetic field is removed. The heat 
pump is used as a refrigerator to remove heat from a reservoir and 
discharge it through a heat exchanger. In the NASTRAN model 
the components modeled are represented by one-dimensional ROD 
elements. Heat flow in the solids and fluid are analyzed. The prob- 
lem is mildly nonlinear since the heat capacity of the refrigerant is 
temperature-dependent. One simulation run consists of a series of 
transient analyses, each representing one stroke of the heat pump. 
An auxiliary program was written that uses the results of one NAS- 
TRAN analysis to generate data for the next NASTRAN analysis. 


27558 (PNL—5774) Role of the DAPIA in the manufac- 
tured housing process. Balistocky, S.; Lee, A.D.; Onisko, 
S.A. (Pacific Northwest Labs., Richland, WA (USA)). Mar 
1986. Contract AC06-76RL01830. 2ip. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86008839. 

This paper describes the function of Design Approval Pri- 
mary Inspection Agencies (DAPIAs) and provides some insights 
into the design approval process for manufacturing housing units. 
DAPIAs play a key role in assuring that the designs for manufac- 
tured housing units are in compliance with HUD’s Manufactured 
Housing Constructing and Safety Standards. There are five 
DAPIAs performing plan checks and design reviews for the manu- 
facturing operating in the Pacific Northwest region. The costs to a 
manufacturer for DAPIA services ranges from $100 to $250 to ap- 
prove modifications to existing designs and $700 to $1200 to ap- 
prove a totally new design. Each DAPIA indicated that they 
would be willing to work with BPA in some way to assist manu- 
facturers produce units which can achieve MCS levels. They 
would be available for energy design consultation on an informal 
basis. In addition they would be willing to consider formal certifi- 
cations of MCS designs if BPA develops evaluation criteria which 
they can apply. 


(WAOENG—86-07) Institutional Operations and 
Maintenance Energy Savings Demonstration Program: evalua- 


tion. Part One. Sheridan, F. (W gton State ae 
Office, Olympia (USA)). Mar 1986. 37p. NTIS, PC A03/ 
MF A0Oi; GPO Dep. File Number DE86009464. 

The Institutional Operations and Maintenance Energy Sav- 
ings Demonstration Program (O and M Demo) promotes low-cost 
energy savings procedures in school and local government build- 
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ings throughout the State. The Washington State Energy Office 
(WSEO) designed and administered the program with funding from 
The Department of Energy’s Institutional Conservation Program 
(ICP) and oil settlement monies. This program was initiated in 
order to provide suggestions for improving the service delivery 
mechanisms utilized in ICP and The Bonneville Power 
Administration’s Institutional Buildings Program (IBP), often re- 
ferred to in-house as the “institutional programs.” 


27560 Direct fired heat exchanger. Reimann, R.C.; Root, 
R.A. (to Dept. of Energy). US Patent 4,570,456. 18 Feb 
1986. Filed date 13 Nov 1984. vp. 

An apparatus for supplying heat to an absorption refrigera- 
tion system is described which includes: an absorption refrigeration 
system including an absorber, an evaporator, a generator, a con- 
denser, refrigerant, and absorbent solution divisible into a strong so- 
lution and a weak solution; means for passing combustion gas 
through the generator, housing means defining a passageway for 
the absorbent solution, the housing means including walls and a 
bottom portion for enclosing the combustion gas supplying means, 
the passageway guides the flow of the absorbent solution there- 
through; spaced apart plates in the housing means transverse to the 
flow of the absorbent solution, the plates alternately attached to 
and spaced from the bottom portion to control the flow of the ab- 
sorbent solution in an undulating motion; and an inlet and outlet 
means for supplying and removing absorbent solution to and from 
the housing means, the inlet supplying the absorbent solution juxta- 
pose the outlet passing combustion gas through the generator and 
the outlet removing the absorbent solution juxtapose the inlet pass- 
ing combustion gas through the generator. 


27561 The DOE-2 computer program for thermal simula- 
tion of buildings. Birdsall, B.E.; Buhl, W.F.; Curtis, R.B.; 
Erdem, A.E.; Eto, J.H.; Hirsch, J.J.; Olson, KH; Winkel- 
mann, F.C. (Applied Science Division, Lawrence "Berkeley 
Laboratory, Berkeley, California 94720). AIP (American In- 
stitute of Physics) Conference Proceedings; 135: No. 1, 642- 
649(25 Nov 1985). Contract AC03-76SF00098. 

The DOE-2 building energy analysis computer program is 
described. This program allows engineers and architects to perform 
design studies of whole-building energy use under actual weather 
conditions. (AIP) 


27562 The electrical analog: RC networks for heat trans- 
fer calculations. Winkelmann, F.C. (Applied Science Divi- 
sion, Lawrence Berkeley Laboratory, Berkeley, California 
94720). AIP (American Institute of Physics) Conference Pro- 
ceedings; 135: No. 1, 650-654(25 Nov 1985). Contract AC03- 
76SF00098. 

A brief introduction to the analogy between electricity flow 
and heat flow is given and some simple examples of RC networks 
applied to heat conduction through building walls are described. 
(AIP) 


27563 Air infiltration in buildings. Sherman, M. (Ap- 

plied Science Division, Lawrence Berkeley Laboratory, 
University of California, Berkeley, California 94720). AIP 
(American Institute of Physics) Conference Proceedings; 135: 
No. 1, 655-662(25 Nov 1985). Contract AC03-76SF00098. 

An air flow model is described to predict air infiltration in 

buildings. To insure adequate indoor air quality, one wishes to in- 
crease air infiltration but this will interfere with efficient use of 
energy in building design. The LBL model takes into consideration 
this critical balancing. (AIP) 


27564 Residential ventilation and heat recovery with air- 
to-air heat exchangers. Fisk, W. (Lawrence Berkeley Labo- 
ratory, Berkeley, California 94720). AIP (American Institute 
of Physics) Conference Proceedings; 135: No. 1, 663-665(25 
Nov 1985). 

The energy performance, economics and air quality impacts 
of providing ventilation with air-to-air heat exchangers in residen- 
tial buildings are assessed. (AIP) 
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27565 Heat transfer in naturally ventilated rooms: Data 
from full-scale measurements. Chandra, S.; Kerestecioglu, 
A.A. (Florida Solar Energy Center). ASHRAE (American 
Society of Heating, Refrigerating and Air-Conditioning Engi- 
neers) Transactions; 90: No. 1B, vp(1984). (CONF-840124—). 
Contract AC03-80SF11510. 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers meeting; Atlanta, GA, USA (29 Jan 1984). 

Experiments were conducted in a full-scale room of the 
Florida Solar Energy Center Passive Cooling Laboratory (PCL) to 
determine heat-transfer coefficients from one vertical wall when the 
room was naturally ventilated. Such data is required for accurate 
predictions of heat removal rates from overheated rooms by natural 
and forced ventilation. The heat-transfer data is correlated to local 
surface airspeeds and design values are presented. Comparisons are 
made with other data sources. 


27566 The calculation of natural ventilation and comfort. 
Ashley, S.; Sherman, M. (Lawrence Berkeley Laboratory). 
ASHRAE ’(American Society of Heating, Refrigerating and 
Air-Conditioning Engineers) Transactions; 90: No. 1B, 
vp(1984). (CONF-840124—). Contract AC03-76SF00098. 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers meeting; Atlanta, GA, USA (29 Jan 1984). 

Natural ventilation can be used to greatly reduce cooling 
loads and increase human comfort in buildings in hot, humid cli- 
mates. Airflow rates directly affect a building's heat balance by re- 
moving internal gains and directly affect comfort levels by increas- 
ing the body's convective and evaporative heat-transfer coefficients; 
these airflow rates are determined by the wind pressure on the 
faces of the building (which is calculated from the wind speed and 
pressure coefficient) and the amount of open area. Wind pressure 
coefficients can be obtained in three ways: (1) by direct field meas- 
urement, (2) by scale-model experiments in a wind-tunnel, and (3) 
by comparison with standard wind-tunnel data. In this report the 
authors describe measurements made on two buildings on the island 
of Oahu, Hawaii, during the summer of 1982. 


27567 A computer algorithm for predicting infiltration 
and interroom airflows. Walton, G.N. (National Bureau of 
Standards, Washington, DC). ASHRAE (American Society of 
Heating, Refrigerating and Air-Conditioning Engineers) Trans- 
actions; 90: No. 1B, vp(1984). (CONF-840124—). 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers meeting; Atlanta, GA, USA (29 Jan 1984). 

This report discusses the extension of an infiltration predict- 
ing technique to the prediction of interroom air movements. The 
airflow through openings is computed from the ASHRAE crack 
method together with a mass balance in each room. Simultaneous 
solution of the mass balances in all rooms having both large and 
small openings is accomplished by a slightly modified Newton's 
method. A simple theory for two-way flow through large openings 
is developed from consideration of density differences caused by 
different temperatures in adjoining rooms. The technique is verified 
by comparison to published experimental results. The results indi- 
cate that the simple model provides reasonable results for complex 
two-way flows through openings. The model is as accurate as the 
available data, that is, about +-20%. The airflow algorithm allows 
infiltration and forced airflows to interact with the doorway flows 
to provide a more general simulation capability. 


27568 Simplified methods for determining seasonal heat 
loss from uninsulated slab-on-grade floors. Kusuda, T.; Bean, 
J.W. (National Bureau of Standards, Washington, DC). 
ASHRAE (American Society of Heating, Refrigerating and 
Air-Conditioning Engineers) Transactions; 90: No. 1B, 
vp(1984). (CONF-840124—). 
From — Society of Heating, Refrigerating and Air- 
eS eers meeting; Atlanta, GA, USA (29 Jan 1984). 
ferent types 0} ’slab-on-grade heat-loss calculating 
silanes are discussed and compared with each other. The pro- 
cedures discussed are the Green's function type solution, Delsante’s 
Fourier Transform type solution, and the Mitalas procedure de- 
rived from finite element analysis. Although the Green’s function 
and Delsante type solutions agree very well with each other, the 
Mitalas solution showed a larger time-lag effect, resulting in lower 
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winter heat loss and higher summer floor heat loss than those deter- 
mined by the other two methods. 


27569 Comparison of field performance of a high-efficien- 
cy heat pump with and without a desuperheater water heater. 
Baxter, V.D. (Oak Ridge National Laboratory). ASHRAE 
(American Society of Heating, Refrigerating and Air-Condi- 
tioning Engineers) Transactions; 90: No. 1B, vp(1984). 
(CONF-840124—). Contract W-7405-ENG-26. 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers meeting; Atlanta, GA, USA (29 Jan 1984). 

An air-to-air heat pump run alternately with an electric-re- 
sistance water heater and a desuperheater water heater was tested 
under field conditions. Results from these tests indicate that the de- 
superheater system has an annual performance factor (measured 
over a six-month period consisting of three winter and three 
summer months) 14% better than that of the system using electric 
resistance water heating. An analytical model predicts a 21% im- 
provement over an entire year with average weather for the desu- 
perheater system. The simple payback period ranges from seven 
years (for a 21% improvement) to about nine years (for a 14% im- 
provement). 


27570 Design of spot cooling systems for hot industrial 
environments. Azer, N.Z. (Kansas State University, Manhat- 
tan, KS). ASHRAE (American Society of Heating, Refrigerat- 
ing and Air-Conditioning Engineers) Transactions; 90: No. 1B, 
vp(1984). (CONF-840124—). Contract AC01-79CS20272. 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers meeting; Atlanta, GA, USA (29 Jan 1984). 

The design procedure developed by the author for spot 
cooling systems is reviewed. It is pointed out that there is usually 
more than one design option available to the designer of such sys- 
tems. A few guidelines are proposed for choosing the spot cooling 
system that satisfies the needs imposed by the work situation of the 
industrial environment. 


27571 Optimal design of an air jet for spot cooling. Till- 
man, F.A.; Hwang, C.L.; Lin, MJ. ASHRAE (American So- 
ciety of Heating, Refrigerating and Air-Conditioning Engi- 
neers) Transactions; 90: No. 1B, vp(1984). (CONF-840124—). 
Contract AC01-79CS20272. 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers meeting; Atlanta, GA, USA (29 Jan 1984). 

In a heat-stressed industry where process loads are very high 
and/or there are comparatively few workers or work stations, total 
area air conditioning is prohibitively expensive and wasteful of 
energy. In such situations, spot (area of localized) cooling systems 
may be used to provide environmental conditions proper for 
worker comfort, or stress avoidance, only in the immediate vicinity 
of the worker. The optimization problem is to minimize the 
system's energy requirement by determining the optimum jet size, 
cooling jet air velocity, and the temperature and humidity from a 
refrigerating system that provides the proper environment for 
workers within the permissible physiological strain. The problem is 
a nonlinear programming problem and is solved by a generalized 
reduced-gradient (GRG) method. In the case study, effects of out- 
door weather conditions, factory air conditions, worker loading, 
and worker's clothing on optimal system design and control are in- 
vestigated. 
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REFER ALSO TO CITATION(S) 27543, 27728 


27572 (BMFT-FB-T—85-110) Waste heat recovery in in- 
dustry by use of organic rankine cycle systems (ORCS). Final 
report. Huppmann, G.; Weichselgartner, J.; Schmidt, G.; 
Dure, G.; Oechslein, W.; Raasch, E. (Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany, F.R.)). 
Oct 1985. 521p. (In German). NTIS (US Sales Only), PC 
A22/MF AO01. File Number DE86750893. 

The feasibility of the ORC-principle for the use of waste 
heat in industry was tested with a positive result. The data neces- 
sary for the projection of these plants were collected, e.g. choice of 
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working fluid, adaption and optimization of an ORCS due to a spe- 
cial waste heat source, the most interesting design parameters and 
evaluation of the economical data. The collected data are based on 
several analytical investigations, which have been verified with 
tests on a closed cycle ORC-test plant. With this plant the refriger- 
ant R114 and toluene were tested on the thermal degradation. Con- 
nected with reaction kinetic investigations the thermal degradation 
velocity graph of R114, toluene and additional fluorinol 85 can be 
presented. The thermodynamical analysis and the experimentally 
evaluated data of the ORCS are discussed. Using the results of an 
investigation about the potential of waste heat in the industries of 
the Federal Republic of Germany, Great Britain and France three 
typical plants for waste heat recovery by use of ORCS are project- 
ed and presented. (orig.). With 38 refs., 123 tabs., 231 figs. 


27573 (DOE/CE/15190—T1) Grain dust fueled grain 
dryer. Quarterly report. Litt, R.D.; Gregorich, N. (Battelle 
Columbus Labs., OH (USA)). 12 Jul 1985. Contract FG01- 
84CE15190. 69p. NTIS, PC A04/MF A0Ol1; 1; GPO Dep. 
File Number DE86008299. 

A grain dust combustor has been designed to use the avail- 
able grain dust as fuel in an elevator handling 3 million bushels of 
grain per year and a 1000 bushel per hour grain dryer. Convention- 
al fuel is still used to provide most of the energy required for 
drying. This grain dust combustor is a compact add-on system. Ele- 
vators handling more than 10 million bushels of grain per year are 
clearly in a favorable investment situation. Elevators handling be- 
tween 5 to 10 million bushels of grain per year have a marginally 
favorable investment situation. The capital cost of adding a grain 
dust combustor to an existing system is estimated to be $50,000. 
This allows the grain elevator to reduce energy costs by $7500 per 
year. However, the total annual operating costs increase, making 
this an unattractive investment for the average elevator. 


27574 (DOE/CE/15190—T2) Grain dust fueled grain 
dryer. Final report. Litt, R.D.; Gregorich, N. (Battelle Co- 
lumbus Labs., OH (USA)). 27 Nov 1985. Contract FGO1- 
84CE15190. 80p. NTIS, PC AO5/MF A0Ol1; 1; GPO Dep. 
File Number DE86008300. 

A grain dust combustor has been designed to use the avail- 
able grain dust as fuel in an average elevator with a 1000 bushel per 
hour grain dryer. Conventional fuel is still used to provide the ma- 
jority of the energy required for drying. This grain dust combustor 
is a compact add-on system that will be operated in parallel with 
the conventional system. Elevators with existing dust collection 
equipment were considered as candidate installations. The econom- 
ic evaluation shows that the grain dust-fueled grain dryer is an at- 
tractive investment for large elevators. For elevators handling more 
than 10 million bushels of grain per year, annual savings of $41,490 
results in a payback period of about 1 year. Elevators handling be- 
tween 5 and 10 million bushels of grain per year have marginally 
favorable economics for installing a grain dust combustor. The 
grain dust combustor designed to fit this application uses a spout- 
fluidized bed to provide complete combustion of a highly variable 
fuel. 


27575 (DOE/CE/40685—1) New concepts in wet press- 
ing. Final report. Sprague, C.H. (Institute of Paper Chemis- 
try, Appleton, WI (USA)). 28 Feb 1986. Contract AC02- 
84CE40685. 88p. NTIS, PC A05/MF A0Ol; 1; GPO Dep. 
File Number DE86009316. 

This is the final report in a small, year-long project to inves- 
tigate two subjects; the technical feasibility of displacement pressing 
and the factors causing the differences in water removal between a 
laboratory compression tester and a pilot press, both used in the re- 
cently completed wet pressing study conducted by the Department 
of Chemical Engineering at the University of Maine at Orono 
(UMO). Because of the broad scope of the subject areas and the 
time and budget constraints on this contract, only limited investiga- 
tions of these subjects have been carried out. 


27576 (DOE/ID/12441—T1-Vol.1) Role of abrasion and 
corrosion in grinding media wear. Volume 1. Final report. 
Moore, J.J.; Iwasaki, I. (Minnesota Univ., Minneapolis 
(USA). Mineral Resources Research Center). [1986]. Con- 
tract FC07-831D12441. 142p. NTIS, PC A0O7/MF AO}; 1; 
GPO Dep. File Number DE86009471. 
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Purpose of this project was to investigate the effect of grind- 
ing conditions, e.g., pH, P/sub O2/, grinding media composition 
and, in particular, size of mill on the wear rates and wear mecha- 
nism for both a molybdenite ore and a magnetic iron ore. This al- 
lowed data to be obtained on the correlation of scale-up between 
small diameter laboratory mills and industrial mills and provided a 
relatively inexpensive test method to be developed for the selection 
of grinding media used with different ores. Also, the effect of the 
physico-chemical properties of the slurry on wear mechanism(s) 
and wear rates was evaluated using various slurry media and addi- 
tives. 


27577 (DOE/ID/12441—T1-Vol.2) Role of abrasion and 
corrosion in grinding media wear. Volume II. Moore, J.J.; 
Iwasaki, I. (Minnesota Univ., Minneapolis (USA). Mineral 
Resources Research Center). 1984. Contract FCO07- 
83I1D12441. 189p. NTIS, PC A09/MF AO1; 1; GPO Dep. 
File Number DE86009472. 

The effects of slurry rheological properties on the erosive 
wear of grinding media and grinding efficiency (percent minus 325 
mesh) have been studied in a laboratory ball mill using minus 10 
mesh quartzite. A laboratory procedure was also utilized to evalu- 
ate the tendency for the slurry to coat the grinding media. Media 
wear decreased continuously with increasing percent solids while 
grinding efficiency was maximized at 60% solids. Slurry percent 
solids were found to be the critical factor affecting media wear in 
high percent solids slurries while other factors such as viscosity 
were more important at lower percent solids. This was demonstrat- 
ed by the use of a grinding aid in a 70% solids slurry which result- 
ed in only a small increase in wear (44 to 45.6 mg/ball) despite a 
significant reduction in viscosity (2359 mPa S at 75 rpm). Slurry 
relative viscosity was found to control the thickness of the slurry 
coating the balls which was in turn related in a direct linear manner 
to media wear. In terms of percent minus 325 mesh, the effects of 
viscosity and ball coating were in agreement with those presented 
in the literature. Scanning electron microscopic evaluation of ball 
surfaces and visual inspection of the movement of the ball charge 
both tended to support the theory of grinding in ball mills through 
nipping more so than attrition. 


27578 (DOE/ID/12441—T1-Vol.3) Role of abrasion and 
corrosion in grinding media wear. Volume III. Eggert, J.F. 
(Minnesota Univ., Minneapolis (USA). Mineral Resources 
Research Center). 1985. Contract FC07-83ID12441. 112p. 
NTIS, PC A06/MF AOl; 1; GPO Dep. File Number 
DE86009473. 

The relative contributions of abrasion and corrosion and the 
effect of scale-up on the wear rates of three different grind materi- 
als in molybdenite and taconite ore milling under three mill atmos- 
pheres was investigated. A standardized marked ball wear test was 
implemented to obtain reliable and reproducible results from the 
three mill sizes. The mechanisms responsible for wear were deter- 
mined through SEM and EDX examinations. 


27579 (DOE/ID/12540—1) Research and development of 
vortex flow direct contact heat exchanger. Phase I final 
report, 15 August 1984-15 April 1985. Rodgers, R.J.; Mens- 
ing, A.E.; Bass, R.W.; Krascella, N.L.; Roman, W.C.; 
Stoeffler, R.C. (United Technologies Research Center, East 
Hartford, CT (USA)). Apr 1985. Contract ACO07- 
841D 12540. 135p. (R—85-956933). NTIS, PC A07/MF A011; 
1; GPO Dep. File Number DE86008141. 

Manufacturing and Process Industries (glass, primary and 
secondary metals, etc.) account for a significant fraction of all 
energy consumed in the United States. Much of this energy is lost/ 
discarded in the form of high temperature flue gas exhaust streams. 
A means of conserving valuable fuel reserves while reducing 
energy requirements is to recover and use industrial waste heat in 
an efficient, cost effective manner, by preheating the incoming 
process air supply. The Vortex Flow Direct Contact Heat Ex- 
change Concept represents a new approach for high-grade heat re- 
covery from high temperature (2500 F) industrial waste heat flue 
gas streams. In the vortex flow heat exchanger, the flow separation 
material wall of conventional metal or high temperature ceramic 
heat exchangers is replaced by a vortex induced fluid dynamic gas 
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boundary which separates the tangetially rotating hot flue gas from 
a cool preheat combustion air flow. Small particles introduced into 
and entrained with the centrally located hot gas flow are centri- 
fuged out through the surrounding cool gas and transfer heat be- 
tween the flows by convective heat transfer as the particles pro- 
ceed along their spiral trajectories through the cylindrical vortex 
volume. The particles are continuously collected and recirculated. 
This report describes the results of an analytic and experimental 
program to define a preliminary heat exchanger design. 


27580 (EPRI-EM—4461-Vol.1) Assessment of restaurant 

heat a and load leveling. Volume 1. Summary report. 

Final report. Bierenbaum, H.S.; Zielke, C.R. (Applied 

Systems, Inc., Cocoa Beach, FL (USA)). Mar 1986. 

sp. esearch Reports Center, Box 50490 Palo Alto, CA 
94303. File Number T186920247. 

This report summarizes the results of an EPRI-sponsored 
project which was implemented with the goal of developing and 
validating tools which could be used by utility company customer 
representatives to aid their commercial sector customers in analyz- 
ing the cost effectiveness of, and eventually implementing, space 
conditioning compressor heat recovery systems. Specifically, this 
project was implemented as a pilot project to evaluate the feasibili- 
ty, cost effectiveness, and usefulness of developing tools which 
could be used by utility companies in their customer service, load 
management, energy conservation, and other similar programs. The 
results of this project were that these project-produced materials 
were deemed useful in accomplishing their customer service, 
energy conservation and load management program goals by most 
of the utilities who evaluated them. Several utilities confirmed the 
accuracy of the predictions obtained using project-produced materi- 
als. Also, the utilities who evaluated a computerized tool developed 
for screening and/or identifying restaurants with high potential for 
heat recovery system implementation found it easy to learn and 
apply without extra company assistance. 


27581 (NP—6750910) Natural gas in the constructional 
ceramics production. Energy conservation and efficient energy 
use with roller ovens and microcomputers. (Ruhrgas A.G., 
Essen (Germany, F.R.)). Mar 1985. 36p. (In German). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86750910. 

In the production of constructional ceramics, energy conser- 
vation and efficiency can be greatly increased by using roller ovens 
and microcomputers. New types of high-speed ovens are described 
and compared with conventional, gas-heated tunnel ovens. Optimi- 
zation and development trends in roller oven construction are out- 
lined, and the positive effects of microcomputers on process control 
are pointed out. Practical examples illustrate the feasibility and the 
advantages of the new production concepts. 


27582 (NP—6901115) Waste heat recovery through co- 
generation in selected industries in India. Discussion paper 


No. 01.84. Bhattacharya, D. (Tata Energy Research Inst., 
New Delhi (India)). 1984. 27p. NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE86901115. 

Combined generation of electricity and heat can be effected 
in either of two ways, viz. “topping” system where generation of 
electricity comes first, or “bottoming” system where electricity 
comes last. The primarily waste heat recovery mechanism, with a 
waste heat boiler, a turbine condenser and feed pump, operates 
under conventional or modified Rankine cycle. The candidate in- 
dustries for bottoming system of cogeneration could be those which 
release their waste streams (usually gaseous products of combus- 
tion) to the atmosphere from as high as 650°C (e.g., exhaust from 
gas turbines), medium temperature range in excess of 315°C and to 
a lower temperature range between 120 and 370°C. Aim of the 
present study is to prepare a comprehensive paper on bottoming 
system cogeneration as related to energy use and industrialization, 
with particular reference to the Indian scene. 


27583  § (PB—86-115094/XAB) Test firing refuse-derived 
fuel in an industrial coal-fired boiler. Vetter, R.J.; Smith, 
M.L.; Ragland, K.W.; Ham, R.K.; Madding, R.P. (Madison 
Dept. of Public Works, WI (USA)). Sep 1985. 174p. NTIS, 
PC A08/MF AOI. 
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The Research Program entitled, Test Firing Refuse Derived 
Fuel in an Industrial Coal-Fired Boiler evaluates the performance 
of an industrial boiler when co-firing coal and RDF. An optimum 
boiler operating load and RDF feed rate was determined for the 
boiler tested. Boiler efficiencies and stack emissions were also stud- 
ied when co-firing RDF and coal. The economics of preparing and 
utilizing RDF in the boiler are evaluated. The operational charac- 
teristics of the RDF feed system and the reliability and practicabil- 
ity of receiving, storing, and firing RDF at an industrial operation 
are reported. 


27584 (PB—86-145588/XAB) Energy and US agricul- 
ture: irrigation pumping, 1974-83. Agricultural economic 
report. Sloggett, G. (Economic Research Service, Washing- 
ton, DC (USA). Natural Resource Economics Div.). Dec 
1985. 49p. (USDA/AER—S545). NTIS, PC A03/MF AO1. 

U.S. land irrigated with onfarm pumped water increased by 
9.5 million acres to 44.5 million acres from 1974 to 1983. Higher 
energy prices increased energy pumping costs from $551 million to 
$2.5 billion. Pump irrigators applied energy-saving technologies 
such as low-pressure center pivots, which alone saved about $72 
million in 1983. Favorable economic conditions could lead to 3 to 4 
million additional pump-irrigated acres in the water-short Great 
Plains by the year 2020 and significant increases in the more humid 
Eastern States. This report, the fourth in a series, updates the 1980 
irrigation estimates and focuses on 1983 pump-irrigated farmland, 
prospects for irrigation, and fuel costs. 


27585 Economic viability of heat pump desuperheaters 
for supplying domestic hot water. Diszewski, M. (Union Car- 
bide Nuclear Division). ASHRAE (American Society of Heat- 
ing, Refrigerating and Air-Conditioning Engineers) Transac- 
tions; 90: No. 1B, vp(1984). (CONF-840124—). Contract W- 
7405-ENG-26. 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers meeting; Atlanta, GA, USA (29 Jan 1984). 

The heat reclaimer is a heat exchange device that removes 
superheat from the refrigerant gas in a heat pump or central air 
conditioning unit and uses that extracted energy to heat water for 
domestic uses. This analysis examines the energy-saving potential 
and economic benefit of the heat reclaimer. Energy savings were 
calculated using a modified bin analytical technique. Economic via- 
bility was determined using the simple payback criterion. The anal- 
ysis was performed for 28 cities in the United States to gain an un- 
derstanding of the relationship between energy savings, economic 
viability, and climate. The results of the assessment indicate that the 
heat reclaimer has payback periods greater than seven years when 
compared with oil- or gas-fired water heating systems. Because of 
the long payback periods, the heat reclaimer does not appear to be 
economically feasible for these applications. However, when com- 
pared to electric-resistance water heating units, the heat reclaimer is 
economically viable, especially in areas where the air conditioning 
load is substantial or where the price of electricity is high. 


27586 New advanced sensor development for technical 
parameter measurements. Sobczynski, S.F. (US DOE, Wash- 
ington, DC). pp 18-22 of Technology and the world around 
us. Tuba, S. Pittsburgh, PA; International Technology Insti- 
tute (1984). (CONF-841030—). 

From International congress on technology and technology 
exchange; Pittsburgh, PA, USA (8 Oct 1984). 

paper presents the status of nine projects expected to 

yield positive results in improving energy efficiency. The recovery 
boiler combustion control sensor is examined as an important 
device to the pulp and paper industry to measure temperature in 
the fuel-air reaction zone of a recovery boiler. The pulp consitency 
sensor is mentioned as a priority requirement to measure the 
volume percent of cellulose present in a flowing medium. Steam 
mass flow and temperature sensors are discussed as major energy 
savings devices that are presented by improved steam metering in 
the pulp and paper industry. Improved multiburner system fuel-air 
ratio control devices such as the spectral-flame-analyzer are dis- 
cussed. This device detects OH and CO2 emission spectra and the 
system compares these to a computer stored plot of these signals 
with levels of excess air. 
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3301 Internal Combustion Engines 


REFER ALSO TO CITATION(S) 27507 


27587 (BMFT-FB-T—85-115) Turbine rotors from non- 
oxide ceramic materials. Final report. Langer, M.; Siebels, J 
(Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.)). Oct 1985. 71p. (In German). NTIS (US 
Sales Only), PC A04/MF A0O1. File Number DE86750879. 

This report covers the development status of ceramic turbine 
rotors and presents the results of material investigation. The select- 
ed ceramic materials were silicon nitride (SisN,) and silicon carbide 
(SiC) from various processes. For automotive gas turbine applica- 
tion hybrid rotor types with metallic hub and ceramic single blades 
were investigated. Under realistic diesel engine conditions mono- 
lithic rotor prototypes were tested for 50 h in a car. Material tests 
were concentrated on thermal stability, joining techniques and 
micro analysis. Component and material development are critically 
discussed. (orig.). With 21 refs., 10 tabs., 56 figs. 


27588 (DOE/NASA—6342-2) Methods for heat transfer 
and temperature field analysis of the insulated diesel. Phase 
Il. Progress report. Marel, T.; Karibar, R.; Fort, E.F.; 
Blumberg, P.N. (Integral Technologies, Inc., Westmont, IL 
(USA)). Sep 1985. Contract AlIO1- 80CS50194. 318p. 
(NASA/CR—175072). NTIS, PC Al4/MF A011; 1; GPO 
Dep. File Number DE86009882. 

In the area of heat radiation, a comprehensive model was de- 
veloped, that represents the key phenomena and processes which 
affect radiation heat transfer in diesel engines. The absorption and 
emission of radiation by soot is treated by a kinetics-based model 
which calculates the soot formation and burnup. The geometrical 
description of the process, which is essential to calculation of spa- 
tial distribution, uses a zonal approach capable of treating surface 
radiation and multiple reflections. Predictions were made of heat 
radiation as a function of speed and load, and it was found that for 
a heavy duty highway truck engine, radiation accounts for five to 
twenty-five percent of the total in-cylinder heat transfer. A method- 
ology was developed for coupling the multi-dimensional heat con- 
duction calculations to cycle thermodynamics and in-cylinder heat 
transfer. Further, a rigorous mathematical procedure was devel- 
oped for the treatment of the piston-liner interface, accounting for 
the piston motion and the resulting thermal interactions. Using 
NASTRAN FEM code, finite element representation of the base- 
line metallic Cummins NH engine was constructed. The model was 
then employed in a parametric study of the effects of engine load at 
rated speed. 


27589 Macroeconomic effects of U.S. or Japanese domi- 
nance in structural ceramic technology for heat engines. 
Teotia, A.P.S.; Johnson, L.R. (Argonne National Lab, Ar- 
gonne, IL). American Ceramic Society Bulletin; 64: No. 9, 
1232-1236(Sep 1985). 

This paper discusses Japan and the United States as the 
major contenders in the developmental race of structural ceramic 
components for heat engines. The article examines the growing 
need for advanced systems that exceed today’s gasoline and diesel 
engines. The advanced systems include adiabatic diesel, Stirling, 
and gas-turbine engines. Such engines could achieve the high levels 
of fuel efficiency projected for them provided they contain struc- 
tural ceramic components that can withstand mechanical stress at 
high operating temperatures. A recent Argonne National Laborato- 
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ry (ANL) survey of ceramic fabricators and engine manufacturers 
identified different areas of U.S. and Japanese technical superiority. 
The U.S. is considered to be leading in basic research and in engine 
component testing. Japan probably leads in zirconiabased ceramics 
and in more focused research directed towards early commercial- 
ization of products. 


27590 (NASA-TM—77872) Installation, maintenance and 
operating manual for the Lucas-type fuel injection system of 
the 13B rotary engine. (National Aeronautics and Space Ad- 
ministration, Washington, DC (USA)). May 1985. Transla- 
tion of Technical Guidance Data No. 18, Japan, 1-18. 23p. 
NTIS, PC A02/MF AO1. 

The installation procedure, maintenance, adjustment and op- 
eration of a Lucas type fuel injection system for 13B rotary racing 
engine is outlined. Components of the fuel injection system and in- 
stallation procedure and notes are described. Maintenance, adjust- 
ment, and operation are discussed. 


3302 External Combustion Engines 


REFER ALSO TO CITATION(S) 27507, 27684 
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REFER ALSO TO CITATION(S) 27476 


27591 (ANL—86-12) Research, development and demon- 
stration of lead-acid batteries for electric vehicle propulsion. 
Annual report, 1985. Bowman, D.E. (Johnson Controls, Inc., 
Milwaukee, WI (USA). Globe Battery Div.). Mar 1986. 
Contract W-31-109-ENG-38. 32p. NTIS, PC A03/MF AOl1; 
1; GPO Dep. File Number DE86008518. 

Cycle life of the 15-electrode Advanced-1 design, utilizing 
the all lead-plastic grids, was increased from less than 150 to 296 
cycles (C-420) by using an additive to strengthen the positive active 
material (PAM). This cell demonstrated a specific energy of 44.6 
Wh/kg at the C/3 rate. The utilization of the PAM was increased 
from 45.2 Ah/1b PAM to 58.4 Ah/1b PAM. The 58.4 Ah/1b value 
represents an increase of 91% in the utilization as compared to an 
EV-2300 at the same rate. The flow-through cell operates in an 
oxygen recombination mode and the cell design controls the effi- 
ciency of the recombination. The main failure mode of the cells 
was the loss of the preferred structure of the PAM, resulting in the 
cracking and dislodging of pellets. A secondary failure mode is the 
change of the physical and chemical properties of the negative 
active material. A new, cell component (diffuser) increased the uni- 
formity of the electrolyte flow through the positive electrode. Die 
cutting Lexan sheet stock reduced test cell building labor costs by 
75%. A 3-electrode screening cell design was developed which uti- 
lizes a gasketing material to seal the assembly. 


27592 (DOE/CE—0146) Electric and Hybrid Vehicles 

. (USDOE Assistant Secretary for Conservation 
and Renewable Energy, Washington, DC. Office of Trans- 
portation Systems). Mar 1986. 37p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86009607. 

9th Annual report to the Con — for fiscal year 1985. 

The ninth annual report on the implementation of the Elec- 
tric and Hybrid Vehicle Research, Development and Demonstra- 
tion Act of 1976 (Public Law 94-413, as amended by Public Law 
95-238, and Public Law 96-185) referred to as the Act, complies 
with the reporting requirements established in Section 14 of the 
Act. In addition to informing Congress of the progress and plans of 
the Department of Energy Electric and Hybrid Vehicles Program, 
this report is intended to serve as a communication link between 
the Department and all of the public and private interests involved 
in making the program a success. During FY 1985, significant 
progress was made toward fulfilling the intent of the Congress in 
the Act. There has been continuing interest shown by both the 
automobile manufacturing and supply sectors of our economy in 
electric and hybrid vehicles. Research and development efforts in 
batteries and propulsion components continue to achieve significant 
progress in providing industry with technology options that will 
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result in vehicles that will be more economically competitive and 
more acceptable to the public. 


27593 (DOE/CS/51042—T10) Baseline and verification 
tests of the electric vehicle associates’ current fare station 
wagon. Final test report, March 27, 1980-November 6, 1981. 
Dowsgiallo, E.J. Jr.; Chapman, R.D. (Army Mobility Equip- 
ment Research and Development Command, Fort Belvoir, 
VA (USA). Electrical Power Lab.). Jan 1983. Contract 
AI01-77CS51042. 112p. NTIS, PC A06/MF A0O1; 1; GPO 
Dep. File Number DE86008271. 

The EVA Current Fare Wagon was manufactured by Elec- 
tric Vehicle Associates, Incorporated (EVA) of Cleveland, Ohio. It 
is now available from Lectra Motors Corp. of Las Vegas, Nevada. 
The vehicle was tested under the direction of MERADCOM from 
27 March 1980 to 6 November 1981. The tests are part of a Depart- 
ment of Energy project to assess advances in electric vehicle 
design. This report presents the performance test results on the 
EVA Current Fare Wagon. The EVA Current Fare Wagon is a 
1980 Ford Fairmont station wagon which has been converted to an 
electric vehicle. The propulsion system is made up of a Cableform 
controller, a series-wound 30-hp Reliance Electric Motor, and 22 6- 
V lead-acid batteries. The Current Fare Wagon is also equipped 
with regenerative braking. Further details of the vehicle are given 
in the Vehicle Summary Data Sheet, Appendix A. The results of 
this testing are given in Table 1. 


27594 (DOE/CS/51042—T14) Baseline tests of the GE- 
100 centennial electric passenger vehicle. Dowgiallo, E.J. Jr.; 
Snellings, I.R.; Blake, W.H. (Army Mobility Equipment Re- 
search and Development Command, Fort Belvoir, VA 
(USA)). Sep 1980. Contract AI01-77CS51042. 103p. NTIS, 
PC A06/MF AOI; 1; GPO Dep. File Number DE86008279. 

The GE-100 Centennial electric vehicle is a one-of-a-kind 
prototype. Results of performance tests, speed, acceleration, gradea- 
bility, range, and efficiencies are presented. The GE-100 is powered 
by eighteen 6-volt lead-acid batteries driving a 16.3-kW dc series 
motor through an EV-IC controller. The motor drives the wheels 
through a chain drive to the differential. No regenerative braking 
was provided. 


27595 (DOE/NV/10243—1) Wisconsin electric and 
hybrid vehicle demonstration project. Final report, 1981-1985, 
(Wisconsin Board of Vocational, Technical and Adult Edu- 
cation, Madison (USA)). 10 Feb 1986. Contract FCO08- 
81NV 10243. 7p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86009318. 

In 1981, the Wisconsin Board of Vocational, Technical and 
Adult Education (WBVTAE) was selected by the US Department 
of Energy for participation in the National Electric and Hybrid Ve- 
hicle Demonstration Program. On September 30, 1985, the data col- 
lection phase of the project was completed. The project was to 
purchase ten (10) electric vehicles and assign five (5) to Northeast 
Wisconsin Technical Institute (NWTI) in Green Bay and five (5) 
vehicles to the Madison Area Technical College. 
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REFER ALSO TO CITATION(S) 27592, 27595 
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27596 (VTT-TIED—496) Hydraulic cylinder seals in 
arctic conditions. Wear resistance at warm temperature. Mik- 
konen, S.; Soudunsaari, R. (Valtion Teknillinen Tutkimus- 
keskus, Espoo (Finland)). Sep 1985. 29p. (In Finnish). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86751564. 

Special seals are needed in hydraulic cylinders working in 
low (-40 - -60 deg C) temperatures. The wear resistance of those 
seals is, however, inferior to that of normal seals at high tempera- 
tures. This is due to the swelling and softening of the rubbers in oil. 
The hydraulic oils used for low temperatures have a low viscosity 
and they strongly effect the behaviour of the rubbers. The lubricat- 
ing ability of these thin oils is inferior to normal hydraulic oils. 
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Five seal types suitable for low temperatures were tested under 
162000 round motions in warm (over +40 deg C) oil. The results 
show that the wear resistance of nitrile rubber can be improved y 
using fabric reinforcement. Silicone rubbers were not wear resist- 
ant. U-ring seals made of PTFE-compound or polyurethane were 
wear resistant in the test conditions. The disadvantage of U-rings as 
compared to compact seals made of nitrile rubber was bigger leak- 
age. 


3307 Emission Control 


27597 (PB—86-127107/XAB) Second EPA (Environmen- 
tal Protection Agency) evaluation of the POLARION-X 
device under Section 511 of the Motor Vehicle Information 
and Cost Savings Act. Technical report. Barth, E.A. (Envi- 
ronmental Protection Agency, Ann Arbor, MI (USA)). Apr 
1985. 33p. NTIS, PC A03/MF AOl1. 

The document announces the conclusions of the EPA eval- 
uation of the POLARION-X device under the provisions of Sec- 
tion 511 of the Motor Vehicle Information and Cost Savings Act. 
The second evaluation of the POLARION-X device was conduct- 
ed upon receiving an application for evaluation from the marketer 
of the device. The device is a fuel magnet. It is claimed to reduce 
emissions, to improve fuel economy and performance, to provide 
more complete combustion, to eliminate engine carbon buildup and 
dieseling, and to reduce the octane requirements of the engine. 
EPA fully considered all of the previous correspondence and analy- 
ses that were incorporated in the prior evaluation. In addition, the 
intervening correspondence about the device and test fuel are also 
considered to apply to the application. The net result is that, except 
for the test data, the previous submission and the analyses of it are 
essentially unchanged. Based on engineering judgment and the re- 
sults of test data, it is concluded that the POLARION-X device 
will not improve emissions or fuel economy. 


36 MATERIALS 


REFER ALSO TO CITATION(S) 27257, 28050, 28294 


27598 (LBL—21259) NMR studies of selective popula- 
tion inversion and spin clustering. Baum, J.S. (Lawrence 
Berkeley Lab., CA (USA)). Feb 1986. Contract AC03- 
76SF00098. 246p. NTIS, PC All/MF AOl1; 1; GPO Dep. 
File Number DE86009634. 

This work describes the development and application of se- 
lective excitation techniques in Nuclear Magnetic Resonance. Com- 
posite pulses and multiple-quantum methods are used to accomplish 
various goals, such as broadband and narrowband excitation in liq- 
uids, and collective excitation of groups of spins in solids. These 
methods are applied to a variety of problems, including non-inva- 
sive spatial localization, spin cluster size characterization in disor- 
dered solids and solid state NMR imaging. 


27599 (UCID—20691) Mechanics research directions in 
composites and manufacturing technologies. Christensen, 
R.M. (Lawrence Livermore National Lab., CA (USA)). 7 
Mar 1986. Contract W-7405-ENG-48. 22p. NTIS, PC A02/ 
MF AOl1; 1; GPO Dep. File Number DE86008787. 

This document is comprised of two papers: mechanics of 
fiber composites, and manufacturing and processing (of metals, ce- 
ramics, polymers). (DLC) 


27600 Generation of monoenergetic positrons and some 
potential applications in materials science. Hulett, L.D. Jr.; 
Dale, J.M.; Pendyala, S. (Oak Ridge National Lab., TN). 
Materials Science Forum; 2: 133-150(1984). Contract W-7405- 
ENG-26. 

When positrons from radioisotopes or other sources enter 
certain specially prepared metals, such as annealed tungsten, they 
become thermalized and those diffusing near the surface are re- 
emitted in a monoenergetic state. It is now possible to utilize such a 
process for producing intensities of monoenergetic positrons suffi- 
ciently high for spectroscopic applications. The probing of defects 
in surface modified solids by such spectroscopies is becoming semi- 





3711 / ERA-11/12 


routine. Positron diffraction effects have been observed, but before 
they can be put to useful measurements brightness of the beams will 
have to be enhanced. Schemes for accomplishing this are under se- 
rious study. Diffraction and several other applications such as 
energy loss measurements, positron microprobes, and positron emis- 
sion microscopes appear to be feasible. 29 references, 9 figures, 1 
table. 


3601 Metals And Alloys 


REFER ALSO TO CITATION(S) 26816, 26817, 26969, 26970, 27118, 27126, 
27221, 27222, 27233, 27235, 27246, 27247, 27250, 27253, 27254, 27255, 27256, 
27259, 27306, 27306, 27317, 27320, 27323, 27323, 27336, 27336, 27352, 27352, 
27354, 27355, 27477, 27481, 27540, 27699, 27911, 27959, 27970, 28025, 28281, 
28682, 28941, 28941, 28946, 28946 


27601 (AD-A—162823/9/XAB) Energy deposition in gal- 
lium arsenide. Final report. McNulty, P.J. (Clarkson Univ., 
Potsdam, NY (USA)). 12 Nov 1985. 19p. NTIS, PC A02/ 
MF AO1. 

This report pertains to the single-event-upset phenomena in 
microelectronic circuits with emphasis on those resulting from nu- 
clear reactions induced by energetic protons. The goal is to under- 
stand the detailed physical mechanisms leading to SEUs sufficiently 
to put calculating SEUs on a sound quantitative basis. The author 
previously had considerable success in predicting the charge gen- 
eration in well defined slabs of silicon. The purpose of this contract 
was to try extending the model and the associated simulation codes 
to GaAs and to begin the experimental measurements necessary to 
test them. The Clarkson Nuclear Reaction models were modified to 
handle proton-induced nuclear reactions in gallium arsenide. The 
codes were immediately useful in analyzing the significance that the 
edge-effect phenomena, discovered in microbeam studies of GaAs 
gates, would play in increasing the SEU rates for GaAs memories. 
Techniques were developed using these codes for calculating SEU 
rates for select circuits flown in space. Two of these circuits, the 
2901B and the 93L422, are responsible for SEU problems aboard 
US satellites. Charge-collection Measurements were carried out 
using the GaAs Fat-FET test structures from the Rockwell memo- 
ries. 


27602 (CONF-830214—, pp 79-98) Solid-state physics 
and ch of the transplutonium elements. 1983. NTIS, 
PC A17/MF AO1. File Number DE85010852. 

From Workshop on future directions in transplutonium ele- 
ment research; Washington, DC, USA (28 Feb 1983). 

The most important issue this panel has addressed is how far 
along the actinide series beyond plutonium it is feasible, necessary, 
and worthwhile to go in order to discover the essential experimen- 
tal facts about 5f electron behavior in solids. 


27603 (CONF-841184—34) Small-angle neutron scatter- 
ing of (Er/sub 0.8/Ho/sub 0.2/)Rh,B,. Pringle, O.A.; Mook, 
H.A.; Maple, M.B. (Oak Ridge National Lab., TN (USA)). 
Sep 1984. Contract AC05-840R21400. 13p. NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE86009141. 

From 30. annual conference on magnetism and magnetic ma- 
terials; San Diego, CA, USA (27 Nov 1984). 

The (Er/sub 1-x/Ho/sub x/)RhyB, pseudoternary alloy 
system has a minimum in the phase boundary between the super- 
conducting and ferromagnetic phases near x = 0.3. This minimum 
has been identified as due to the competing magnetic anisotropies 
of Er and Ho. It has also been suggested that there could be a Lifs- 
chitz point near the minimum. Using the 30-m SANS camera at the 
National Center for Small-Angle Scattering Research at ORNL, we 
have observed a peak in the SANS pattern for (Er/sub 0.8/Ho/sub 
0.2/))Rh4B, at Q = 0.065 A“. This peak appears for temperatures 
between T/sub c2/, measured upon cooling, and T/sub m/, and 
corresponds to a modulation of the magnetic moment with a wave- 
length of about 100 A, demonstrating that the modulated moment 
phase exists away from the ErRh,B, end of the phase diagram. The 
wavelength of the modulation is the same as was previously ob- 
served in ErRh,B,. The fact that the wavelength of the modulation 
remains finite near x = 0.3 appears to rule the possibility of Lifs- 
chitz behavior near this point. 10 refs., 4 figs., 1 tab. 
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27604 (CONF-860421—15) Corrosion of ferrous alloys 
exposed to thermally convective Pb-17 at. % Li. Tortorelli, 
P.F.; DeVan, J.H. (Oak Ridge National Lab., TN (USA)). 
1986. Contract AC05-840R21400. 2ip. NTIS, PC A02/MF 
AO01; i; GPO Dep. File Number DE86009152. 

From 2. international conference on fusion reactor materials 
(ICFRM-2); Chicago, IL, USA (13 Apr 1986). 

A type 316 stainless steel thermal convection loop with type 
316 stainless steel coupons and a Fe-9 Cr-1 Mo steel loop contain- 
ing Fe-12 Cr-1 MoVW steel specimens circulated molten Pb-17 at. 
% Li at a maximum temperature of 500°C. Specimens were ex- 
posed for greater than 6000 h. Mass loss and surface characteriza- 
tion data were compared for these two alloys. At any particular ex- 
posure time, the corrosion of type 316 stainless steel by Pb-17 at. % 
Li was more severe, and of a different type than that of similarly 
exposed Fe-12 Cr-1 MoVW steel. The austenitic alloy suffered non- 
uniform penetration and dissolution by the lead-lithium, whereas 
the Fe-12 Cr-1 MoVW steel tended to be more uniformly corroded. 
The presence of a ferritic layer on the type 316 stainless steel, and 
its susceptibility to spalling during specimen cleaning, were shown 
to be important in evaluating the data and in comparing corrosion 
losses for the type types of alloys. A model for the nonuniform 
penetration of type 316 stainless steel by Pb-17 at. % Li was sug- 
gested. 


27605 (CONF-860421—17) Effect of preinjected helium 
on the response of V-20Ti pressurized tubes to neutron irra- 
diation. Vitek, J.M.; Braski, D.N.; Horak, J.A. (Oak Ridge 
National Lab., TN (USA)). 1986. Contract ACO05- 
840R21400. 18p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86009150. 

From 2. international conference on fusion reactor materials 
(ICFRM-2); Chicago, IL, USA (13 Apr 1986). 

Vanadium-205 titanium tubes, pressurized to stresses of 34 
and 39 MPa, were irradiated in the Experimental Breeder Reactor 
(EBR-II) at 700°C to a displacement damage level of 22 dpa. Sec- 
tions of the tubes were injected with 15 appM He prior to irradia- 
tion to determine ethe effect of helium on the microstructural and 
creep response of this alloy to irradiation. It was found that helium 
promoted cavity formation, primarily within existing precipitates, 
but total swelling remained low. Helium also significantly enhanced 
creep deformation. The results indicate that the increase in creep 
deformation in the presence of helium may be very sensitive to 
stress. 


27606 (CONF-860421—20) Mechanical property meas- 
urements on ion-irradiated metals. Zinkle, S.J.; Oliver, W.C. 
(Oak Ridge National Lab., TN (USA)). 1986. Contract 
AC05-840OR21400. 22p. NTIS, PC A02/MF A0O1; GPO 
Dep. File Number DE86009147. 

From 2. international conference on fusion reactor materials 
(ICFRM-2); Chicago, IL, USA (13 Apr 1986). 

A recently developed mechanical microprobe (MPM) has 
been used to izvestigate strength and elastic modulus changes in 
ion-irradiated metals. The indenter load and its displacement are si- 
multaneously monitored while the indentation is being made and 
also during unloading. Microhardness measurements have been per- 
formed on ion-irradiated copper and Cu-O.15% Zr (AMZIRC). 
The depth dependence of the ion damage has been investigated in 
selected specimens which were prepared using a cross-section tech- 
nique. This procedure allows a direct comparison to be made of mi- 
crohardness data from different irradiation depths while the indent 
size held constant. The displacement damage associated with ion ir- 
radiation caused either hardening or softening, depending on the ir- 
radiation conditions and the material. 


27607 (CONF-860421—26) Influence of radiation-induced 
segregation on ductility of a nickel-silicon alloy. Packan, 
N.H.; Schroeder, H.; Kesternich, W. (Oak Ridge National 
Lab., TN (USA); Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Inst. fuer Festkoerperforschung). 1986. 
Contract AC05-840R21400. 17p. NTIS, PC A02/MF A011; 
GPO Dep. File Number DE86009500. 

From 2. international conference on fusion reactor materials 
(ICFRM-2); Chicago, IL, USA (13 Apr 1986). 
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Flat tensile specimens 60 ym thick of Ni-8 at. % Si were ir- 
radiated to bulk damage levels of 0.1 to 0.3 dpa with either 7 MeV 
protons or 28 MeV alpha particles at 750 K. The alpha bombarded 
specimens incurred 750 at. ppM He per 0.1 dpa in the course of 
their damage-generating irradiation. Radiation-induced silicon seg- 
regation gave rise to NisSi layers at internal and external surfaces. 
Postirradiation tensile tests conducted either at 300 K or 720 K re- 
vealed fully ductile (chisel-edged) transgranular fracture profiles. 
There were no significant differences between the proton-bombard- 
ed specimens and the unbombarded controls, both exhibiting 
>25% total elongations, while the alpha-bombarded specimens 
showed ductile fractures with somewhat lower (17 to 18%) elonga- 
tion values probably due to hardening caused by small helium bub- 
bles. Certain specimens that were preimplanted with 250 to 1000 at. 
ppM He at 970 K to encourage intergranular failure and expose 
grain boundaries did fail intergranularly. It is concluded that radi- 
ation-induced silicon segregation does not cause intrinsic embrittle- 
ment. 


27608 (CONF-860421—27) Radiation-enhanced recrystal- 
lization in copper alloys. Zinkle, S.J.; Kulcinski, G.L.; 
Mansur, L.K. (Oak Ridge National Lab., TN (USA); Wis- 
consin Univ., Madison (USA). Dept. of Nuclear Engineer- 
ing). 1986. Contract ACO05-840R21400. 18p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86009515. 

From 2. international conference on fusion reactor materials 
—- ae IL, USA (13 Apr 1986). 

Two high-strength copper alloys, cold-worked-and-aged 
AMZIRC (Cu-Zr) and AMAX-MZC (Cu-Cr-Zr-Mg), were irradi- 
ated with 14-MeV Cu ions to a damage level of 10 dpa at tempera- 
tures of 100 to 500°C. Cross-section examination of the irradiated 
foils using electron microscopy revealed signs of irradiation-en- 
hanced recrystallization for irradiation temperatures above 300°C. 
The recrystallization temperature for both alloys is about 450°C 
during thermal annealing for a time similar to the ion-irradiation 
time -1.5 h. A simplified analysis of the results suggests that the ac- 
celerated recrystallization kinetics is due to radiation-enhanced dif- 
fusion (RED). This process may restrict the maximum operating 
temperature of fusion reactor components that incorporate these 
types of alloys to temperatures as low as 200°C. 


27609 (CONF-8310418—, pp 373) New process for selec- 
tive coating of metal bands. Woodman, T.P.; Fischer, A. 
(Coralur Labs., Zurich, Switzerland). 1983. (In German). 
NTIS (US Sales Only), PC A16/MF AO1. File Number 
DE86750900. 

From 4. symposium on research and development of solar 
energy in Switzerland; Lausanne, Switzerland (17 Oct 1983). 


In the patented process CORALUR-C a pigment layer is 
continuously deposited on a metal band and then consolidated in a 
rolling mill. A pilot plant was used for coating a copper band. 
Emissivity of the layer, continuously monitored by means of infra- 
red reflection is 0,25 with a solar absorption of 0,91 - 0,92. These 
values remain constant even during humidity tests and constant 
temperatures up to 200°C. The coated band is cut afterwards and 
soldered onto the Cu-tubes of an absorber register. This allows to 
produce low-price high-quality all-copper absorbers for solar col- 
lectors. 


27610 (CONF-8504224—1) Crystallization of sputter de- 
posited amorphous metal thin films. Thomas, R.E.; Pere- 
pezko, J.H.; Wiley, J.D. (Wisconsin Univ., Madison (USA). 
Materials Science enter). 1985. Contract FG02- 
84ER45096. 16p. NTIS, _ A02/MF A0O1; 1; GPO Dep. 
File Number DE86008958 

From AVS tri-state symposium on surface analysis and thin 
film technology; Oconomowoc, WI, USA (1 Apr 1985 

Au overlayers on W-Si can reduce the crys lization tem- 
peratures by 100°C. In this paper we report on further work done 
on the W-Si system. Using Differential Thermal Analysis (DTA) 
we have measured the crystallization temperature versus composi- 
tion from approximately 5 at. % Si to 40 at. % Si. Additional over- 
layers of W, Cu, and Al have been investigated. Both the W and 
Cu overlayers appear to have little effect on the stability of the un- 
derlying W-Si, while the Al reduces the crystallization temperature 
by at least 100°C. These results reinforce the observation that the 
choice of overlayer plays a critical role in determining the overall 
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stability of the metallization, and indicate that W-Si is a viable can- 
didate for diffusion barriers on silicon. 


27611 (CONF-8604123—2) Analysis of heat-affected 
zone cracking in NisAl alloys. Santella, M.L.; Maguire, 
M.C.; David, S.A. (Oak Ridge National Lab., TN (USA)). 
1986. Contract AC05-840R21400. 4p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86009449. 

From 67. annual American Welding Society meeting; Atlan- 
ta, GA, USA (13 Apr 1986). 

A key issue in the development of NisAl for engineering ap- 
plications is their weldability. Detailed welding studies have been 
done which show that iron-containing nickel aluminides are prone 
to heat-affected zone (HAZ) cracking. Hot ductility testing of these 
alloys has suggested that grain boundary cohesive strength controls 
high temperature ductility and the resistance to HAZ cracking. 
This analysis cannot, however, be used to explain the behavior of 
other aluminide alloys. The intention of this work is to more fully 
characterize the relationship between mechanical behavior and 
HAZ cracking susceptibility for NisAI alloys. 


27612 (DOE/ER/10107—30) Mechanical property and 
conductivity changes in several copper alloys after 13.5 dpa 
neutron irradiation. Ames, M.; Kohse, G.; Lee, T.S.; Grant, 
N.J.; Harling, O.K. (Massachusetts Inst. of Tech., Cam- 
bridge (USA)). 1986. Contract AC02-78ER10107. 18p. 
(CONF-860421—13). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE86009047. 

From 2. international conference on fusion reactor materials 
(ICFRM-2); Chicago, IL, USA (13 Apr 1986). 

A scoping experiment in which 25 different copper materials 
of 17 alloy compositions were irradiated to ~ 13.5 dpa ~ 400°C in a 
fast reactor is described. The materials include rapidly solidified 
(RS) alloys, with and without oxide dispersion strengthening, as 
well as conventionally processed alloys. Immersion density (swell- 
ing), electrical conductivity (which can be related to thermal con- 
ductivity), and yield stress and ductility by miniature disk bend test- 
ing have been measured before and after irradiation. It was found, 
in general, chat the Rs alloys are stable under irradiation to 13.5 
dpa, showing small conductivity changes and little or no swelling. 
Reduction of strength and ductility, in post-irradiation tests at the 
irradiation temperature, are not generally observed. Some conven- 
tionally processed alloys also performed well, although irradiation 
softening and swelling of several percent were observed in some 
cases, and pure copper swelled in excess of 5%. It is concluded that 
a number of copper alloys should receive further study, and that 
higher dose irradiations will be required to establish the limits of 
swelling suppression in these alloys. 


27613 (DOE/ER/10107—32) Microstructural evolution 
and swelling of high strength, high conductivity RS-PM 
copper alloys irradiated to 14 dpa with neutrons. Lee, T.S.; 
Hobbs, L.W.; Kohse, G.; Ames, M.; Harling, O.K.; Grant, 
N.J. (Massachusetts Inst. of Tech., Cambridge (USA). Nu- 
clear Reactor Lab.). 1986. Contract AC02-78ER10107. 14p. 
(CONF-860421—14). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE86009049. 

From 2. international conference on fusion reactor materials 
(ICFRM-2); Chicago, IL, USA (13 Apr 1986). 

Microstructures and swelling have been studied for a series 
of high-strength, high-conductivity rapidly solidified (RS) powder 
metallurgy (PM) alloys and oxide dispersion alloys which were 
neutron irradiated to 14 dpa at 400°C. The RS-PM alloys include 
Cu-Mg-Zr-Cr (MZC) and two oxide dispersion stabilized (ODS) 
alloys, Cu-Zr-ZrO2 and Cu-Zr-Cr-ZrO2. Ingot materials and purte 
copper were also studied for comparison purposes. All alloys show 
no significant swelling after irradiation except OFHC pure copper, 
which exhibited 7.0% swelling. For the ODS alloys, TEM micros- 
tructures show stable fine oxide pinning of grain and subgrain 
boundaries as well as dislocations. In addition to fine oxides, a large 
amount of very fine metallic and intermetallic precipitation was ob- 
served within the grains. 
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27614 (DOE/ER/45203—1) Grain boundary structure ef- 
fects on creep cavitation susceptibility. Zhao, J.; Adams, 
B.L. (Brigham Young Univ., Provo, UT (USA)). 1985. Con- 
tract FG02-85ER45203. 7p. (CONF-851203—6). NTIS, PC 
A02/MF A0O1; GPO Dep. File Number DE86009374. 

From International conference and exhibition on fatigue, 
corrosion cracking, fracture mechanic and failure analysis; Salt 
Lake City, UT, USA (2 Dec 1985). 

Grain boundary structure plays an important role in creep 
cavitation. A function called the misorientation distribution function 
(MDF) defined in Euler space has been used to statistically charac- 
terize the boundary structure of polycrystalline materials. The theo- 
retical developmet of the MDF is presented here. Experimental re- 
sults showed that 23 and 29 special boundaries occur with high 
frequency in 304 stainless steel and the data also suggested a possi- 
ble directional dependence of the grain boundary structure. 


27615 (DOE/ER/45205—1) Dynamic _recrystallization 
during high temperature low cycle fatigue of nickel. Progress 
report, June 1, 1985-May 31, 1986. Gottstein, G. (Michigan 
State Univ., East Lansing (USA). Div. of Engineering Re- 
search). Jan 1986. Contract FG02-85ER45205. 32p. NTIS, 
PC A03/MF AOl1; 1; GPO Dep. File Number DE86009010. 

The occurrence of dynamic recrystallization in single and 
polycrystals under nonmonotonic loading conditions was investigat- 
ed. Intermediate annealing, load inversion or changing the strain 
path facilitates dynamic recrystallization. Low cycle fatigue in the 
elastic regime has about the same effect as static recovery for the 
same time period. Invariably, the initiation of dynamic recrystalliza- 
tion is controlled by dynamic recovery, as indicated by a constant 
tatio o/sub R//o/sub S/. During low-cycle fatigue at 0.5 Tm with 
1% plastic strain amplitude, dynamic recrystallization can be initiat- 
ed at much lower stresses than in monotonic tests, but recrystalliza- 
tion progresses much more slowly. The static recrystallization be- 
havior of rolled NisAl was investigated to establish the conditions 
for the occurrence of dynamic recrystallization in this material. 


27616 (DP—1715) Finite-element modeling of pinch 
welds. Kain, K.E. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). Mar 1986. Con- 
tract AC09-76SR00001. 30p. NTIS, PC A03/MF AOl; 1; 
GPO Dep. File Number DE86009573. 

Finite-element modeling was performed on pinch welds used 
to seal deuterium-tritium reservoirs at SRP. The analysis examined 
two of the possible failure mechanisms in these welds - service 
stresses and hydrogen/helium embrittlement. Both confined and un- 
confined weld geometries were considered. Service stresses due to 
the internal pressure of the deuterium-tritium gas mixture were 
modeled. Stress concentrations arising from an elastic material were 
examined along with those resulting from plastically deforming 
alloys. In addition, the analysis included deuterium and tritium dif- 
fusion along with radioactive decay of tritium to helium. Results 
show that the presence of embrittling species, in combination with 
large stress concentrations, would cause fracture if it occurred, to 
initiate preferentially in the corner regions of the tube. Comparisons 
of pinch weld geometries suggest that controlling weld contour 
will have minimal effect on resistance to crack growth. 


27617 (EGG-M—25285) Oxidation/volatilization rates in 
air for candidate fusion reactor blanket materials, PCA and 
HT-9, Piet, S.J.; Kraus, H.G.; Neilson, R.M. Jr.; Jones, J.L. 
(EG and G Idaho, Inc., Idaho Falls (USA)). 1986. Contract 
AC07-761D01570. 17p. (CONF-860421—19). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86009071. 

From 2. international conference on fusion reactor materials 
(ICFRM-2); Chicago, IL, USA (13 Apr 1986). 

Large uncertainties exist in the quantity of neutron-induced 
activation products that can be mobilized in potential fusion acci- 
dents. The accidental combination of high temperatures and oxidiz- 
ing conditions might lead to mobilization of a significant amount of 
activation products from structural materials. Here, the volatiliza- 
tion of constituents of PCA and HT-9 resulting from oxidation in 
air was investigated. Tests were conducted in flowing air at tem- 
peratures from 600 to 1300°C for 1, 5, or 20 hours. Elemental vola- 
tility was calculated in terms of the weight fraction of the element 
volatilized from the initial alloy. Molybdenum and manganese were 
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the radiologically significant primary constituents most volatilized, 
suggesting that molybdenum and manganese should be minimized 
in fusion steel compositions. Higher chromium content appears ben- 
eficial in reducing hazards from mobile activation products. Scan- 
ning electron microscopy and energy dispersive spectroscopy were 
used to study the oxide layer on samples. 


27618 (EGG-M—25985) Volatility of V15Cr5Ti fusion 
reactor alloy. Neilson, R.M. Jr. (EG and G Idaho, Inc., 
Idaho Falls (USA)). 1986. Contract AC07-76ID01570. 17p. 
(CONF-860421—21). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86009070. 

From 2. international conference on fusion reactor materials 
(ICFRM-2); Chicago, IL, USA (13 Apr 1986). 

One potential hazard from the presence of activation prod- 
ucts in fusion facilities is accidental oxidation-driven volatility of 
those activation products. Scoping experiments were conducted to 
investigate the oxidation and elemental volatility of candidate fusion 
reactor alloy V15CrSTi as a function of time, temperature, and test 
atmosphere. Experiments in air and in argon carrier gases contain- 
ing 10* to 10? Pa (10-1 to 10-* atm) oxygen were conducted to in- 
vestigate the lower oxygen partial pressure limit for the formation 
of a low melting point (approximately 650°C), high volatility, oxide 
layer and its formation rate. Experiments to determine the elemen- 
tal volatility of alloy constituents in air at temperatures of 700°C to 
greater than 1600°C. Some of these volatility experiments used 
V15Cr5Ti that was arc-remelted to incorporate small quantities 
(<0.1 wt. %) of Sc and Ca. Incorporation of Sc and Ca in test 
specimens permitted volatility measurement of radioactive constitu- 
ents present only after activation of V15Cr5Ti. 


27619 (EPRI-CS—4160, pp 6.57-6.82) Significant im- 
provements in the properties of CrMoV hp rotors by ad- 
vanced steel making. Swaminathan, V.P.; Jaffee, R.I. (Wes- 
tinghouse Electric Corp., Orlando, FL; Electric Power Re- 
search Institute, Palo Alto, CA). 1985. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
T186920153. (CONF-8409326—). 

From Conference on life assessment and improvement of 
rotors for fossil fuel turbines; Raleigh, NC, USA (12 Sep 1984). 

The three advanced steel melting processes, namely, low 
sulfur silicon deoxidation, vacuum carbon deoxidation and electros- 
lag remelting were successful in producing three quality rotor forg- 
ings. All these processes reduced sulfur to very low levels, to less 
than one tenth of that in the conventionally produced steel. As a 
result, excellent centerline quality and cleanliness were obtained. 
NDT response of these forgings were excellent with no detectable 
indications. Mechanical properties of the advanced technology 
rotor forgings are equal to or better than those of conventional 
rotors. Superiority is evident especially where the sulfur is influen- 
tial, namely, tensile ductility, charpy energy, fracture toughness, 
creep rupture ductility and low cycle fatigue life. The low silicon 
VCD material has better creep ductility under long-term tests. 
These results prove that fracture toughness can be improved with- 
out any loss of creep strength. The toughness and creep ductility 
are better than or equal to those of oil quenched rotors produced 
by European manufacturing practice. 17 refs., 19 figs., 2 tabs. 


27620 (EPRI-EL—3169-Vol.2) Design and economic 
evaluation of higher-strength and corrosion-resistant genera- 
tor retaining rings. Volume 2. Metallurgical studies and ring 
fabrication. Final report. Ganesh, S. (General Electric Co., 
Schenectady, NY (USA). Steam Turbine Generator Dept.). 
Mar 1986. 134p. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number T186920243. 

An EPRI-developed alloy, proved to be stronger and more 
resistant to corrosion than the material now in use, could increase 
the reliability of large generators if used for retaining rings. The de- 
velopment study also demonstrated the feasibility of fabricating full- 
size rings from the new alloy. 
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27621 (HEDL—7435) Design of a system to measure 
thermal diffusivity of metals in the form of miniature disks. 
Zimmerschied, M.K. (Hanford Engineering Development 
Lab., Richland, WA (USA)). Mar 1986. Contract AC06- 
76FF02170. 89p. NTIS, PC A05/MF A01; 1; GPO Dep. 
File Number DE86009420. 

This report describes the design of a system to measure the 
thermal diffusivity of stainless steel alloy specimens in the form of 
3-mm-diameter, 0.3-mm-thick disks. To measure these tiny speci- 
mens, the flash method devised by Parker et al. is employed; in this 
method, one surface of the specimen is exposed to a pulse of energy 
and the temperature response of the opposite surface is recorded. 
Derivations of the governing equations are included; these deriva- 
tions differ from the work of Parker et al. bcause the heat pulse 
irradiating the specimen in this system is a square wave (in intensity 
vs time) rather than triangular, and the equation for estimating the 
maximum temperature of the irradiated surface of the specimen was 
simplified by the elimination of several variables. The design, selec- 
tion, or modification of each of the components of the system to 
meet the criteria of the flash method is described. The capability of 
this system to perform in accordance with the assumptions of the 
flash method is discussed, and recommendations for improvement 
of the present system and extension of its capabilities are included. 


27622 (HEDL—7545) Zircaloy spent fuel cladding elec- 
trochemical corrosion experiment at 170°C and 120 psia 
H.O. Smith, H.D. (Hanford Engineering Development 
Lab., Richland, WA (USA)). Apr 1986. Contract AC06- 
76FF02170. 28p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86009426. 

This document describes the purpose and execution of the 
Zircaloy spent fuel cladding electrochemical corrosion experiment 
at 170°C and ~120 psia H2O (liquid water present). The experi- 
mental sample materials and design are described as are the equip- 
ment, procedures and post-experiment sample evaluation. 


27623 (HEDL—7546) "C-ring” stress corrosion cracking 
scoping experiment for Zircaloy spent fuel cladding. Smith, 
H.D. (Hanford Engineering Development Lab., Richland, 
WA (USA)). Mar 1986. Contract AC06-76FF02170. 28p. 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE86009418. 

This document describes the purpose and execution of the 
stress corrosion cracking scoping experiment using “C-ring” clad- 
ding specimens. The design and operation of the "C-ring” stressing 
apparatus is described and discussed. The experimental procedures 
and post-experiment sample evaluation are described. 


27624 (HEDL—7566) Short-term stress-corrosion-crack- 
ing tests for cast A27 steel and A36 steel weldments in simu- 
lated Hanford groundwater. James, L.A. (Hanford Engineer- 
ing Development Lab., Richland, WA (USA)). Mar 1986. 
Contract AC06-76FF02170. 48p. NTIS, PC A03/MF AOI; 
1; GPO Dep. File Number DE86009424. 

Relatively short-term (approximately 2000 h) tests were con- 
ducted on precracked self-loaded fracture mechanics specimens of 
two candidate container materials in simulated Hanford groundwat- 
er at two temperatures: 150°C and 250°C. The two materials tested 
were cast ASTM A27 Grade 60-30 steel, and weldments in 
wrought ASTM A36 steel. Three different levels of applied stress 
intensity factors (K) were tested for each material/temperature 
combination. The results of these short-term tests suggested no 
crack extension in either material. In addition, short-term (1 week) 
load relaxation tests were conducted on precracked steels at 250°C. 
These results aid in the interpretation of test results for specimens 
tested for larger exposures in groundwater environments. 


27625 (HEDL—7569) Change of Charpy impact fracture 
behavior of precracked ferritic specimens due to thermal 
aging in sodium. Hu, W.L. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA)). Dec 1985. Contract 
AC06-76FF02170. 7p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86009419. 

A series of tests were conducted to evaluate the effect of 
sodium on the impact fracture behavior of precracked Charpy 
specimens made of HT-9 weldment. One set of samples was pre- 
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cracked prior to sodium aging and the other set was precracked 
after aging in sodium. Both set of specimens exhibited the same 
DBTT. Samples precracked prior to sodium exposure, however, 
showed a 40% reduction in the upper shelf energy (USE) as com- 
pared to the set precracked after aging. The results suggest that the 
fracture toughness of the material may be reduced if an existing 
crack was soaked in sodium at elevated temperature for a period of 
time. 


27626 (HEDL—7578) Plasticity and stress relaxation in 
fracture mechanics test of copper and cupronickel. James, 
L.A. (Hanford Engineering Development Lab., Richland, 
WA (USA)). Mar 1986. Contract AC06-76FF02170. 26p. 
NTIS, PC A03/MF A0O1l; GPO Dep. File Number 
DE86009425. 

Load relaxation tests were performed using precracked frac- 
ture mechanics specimens of annealed OFHC copper and as-re- 
ceived 90-10 cupronickel alloy. Test temperatures were 100°, 150% 
and 250°C with, in some cases, exposure times out to 2439 hours. 
Significant load relaxation was noted in some cases, and the appli- 
cability of using these specimens in such cases is discussed. 


27627 (IC—85/61) Study of atomic short-range order in 
magnesium rich Mg-Ho and Mg-Tb alloys by X-ray diffrac- 
tion and pseudopotential techniques. Abbas, T.; Khwaja, 
F.A. (International Centre for Theoretical Physics, Trieste 
(Italy)). Jun 1985. 14p. NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE86701754. 

The experimental (X-ray diffraction) and theoretical (pseudo- 
potential approximation) techniques are used to carry out the study 
of atomic short-ranged order (SRO) in alloys of magnesium with 
holmium and terbium. The experimental investigations of SRO in 
these alloys are made at room as well as higher temperatures and in 
vacuum. The SRO of the type MgsCd is observed in Mg 3.3 at % 
Ho, whereas no diffuse maximum is observed on the diffractograms 
of Mg 2.28 at % Tb. On the other hand, complex phases of the 
type MgasRes are found to exist in both the alloys at higher tem- 
peratures. The calculation of ordering energy is carried out in the 
framework of pseudopotential approximation using Heine-Abaren- 
kov type simple and rare-earth metal Animalu’s model potential. 
The results of the theoretical calculations of the SRO parameters 
for the first co-ordination sphere are found in agreement with the 
experimental values obtained from diffuse X-ray scattering intensi- 
ty. 


27628 (INIS-BR—429) Some observations about the In- 
coloy 800 corrosion. Baptista, W.; Sathler, L.; Mattos, O.R. 
(Rio de Janeiro Univ. (Brazil). Coordenacao dos Programas 
de Pos-graduacao de Engenharia). 1985. 10p. (In Portu- 
guese). (CONF-8505227—1). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86701574. 

From 12. national seminar on corrosion; Salvador, BA, 
Brazil (13 May 1985). 

The chemical and electrochemical characteristics of synthet- 
ic solutions similar to those inside the occluded cell corrosion - 
OCC (pitting, cracks from stress corrosion) of incoloy 800, 25°C 
are studied. (E.G.). 


27629 (INIS-BR—430) Evaluation of the corrosion of 
aluminum tubes under conditions of natural immersion in 
aqueous medium. Oliveira, M.F. de. (Instituto de Engenharia 
Nuclear, Rio de Janeiro (Brazil)). 1985. 14p. (In Portu- 
guese). (CONF-8505227—4). NTIS (US Sales Only), PC 
A02/MF AO0O1. File Number DE86701579. 

From 12. national seminar on corrosion; Salvador, BA, 
Brazil (13 May 1985). 

This work evaluates the corrosion of aluminum tubes under 
conditions of natural immersion in aqueous medium. Local attack 
was observed on the surface of the tubes for all temperatures stud- 
ied. It was found that the mass flucturation of the samples tested in 
deionized water at room temperatures is practically inexistent. 
However, at temperatures of 45 and 60°C the aluminum react rap- 
idly with water forming a film of hydrated oxide of aluminum 
known as bayerite. It was verified that the contact of graphite and 
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particles containing high content of Cu with aluminum forms a gal- 
vanic couple which should be avoided. (Author). 


27630 (INIS-BR—431) Corrosion behaviour of aluminium 
plates in aqueous medium. Oliveira, M.F. de; Gaio, J.C. (In- 
stituto de Engenharia Nuclear, Rio de Janeiro (Brazil)). 
1985. 9p. (In Portuguese). (CONF-8505227—2). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86701575. 

From 12. national seminar on corrosion; Salvador, BA, 
Brazil (13 May 1985). 

The process of corrosion concerning the aluminium 1050 
plate was studied at room temperatures, 45 and 60°C in deionized 
water, the same Argonauta Reactor Water. Beyond the temperature 
influence, it was verified the effect of chloride ion and oxygen. It 
ws found that the amount of oxide formed at room temperatures is 
almost negligible; at 45 and 60°C the samples were covered with 
bayerita, the quantity of oxide formed at 45°C being higher than at 
60°C. It was observed that there will be risk of corrosion in the 
case of Reactor Water to undergo contamination with chloride 
ions. The results have shown that the material can be used since the 
medium don’t be strongly oxidizing. At potentials higher than - 
900M sup(V) ess (-280 m sup(V) sub(H)), the material will undergo 
pitting corrosion. (Author). 


27631 (INIS-BR—432) Study of the polarization for In- 
coloy 800 and for the stainless stell AISI 304 in mixtures of 
iron, nickel and chromium chlorides. Travalloni, A.M.; 
Sathler, L.; Mattos, O.R. (Rio de Janeiro Univ. (Brazil). 
Coordenacao dos Programas de Pos-graduacao de Engen- 
haria). 1985. 10p. (In Portuguese). (CONF-8505227—3). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86701576. 


From 12. national seminar on corrosion; Salvador, BA, 
Brazil (13 May 1985). 

Polarization curves for the Incoloy 800 and for the stainless 
steel AISI 304 were obtained with static and rotational electrodes. 
The electrolytes employed showed growing concentrations of mix- 
tures as iron, nickel and chromium chlorides their proportion being 
the same as the content of these elements in the respective alloys. 
The alloys under investigation exhibited a continuous transition be- 
haviour from the passive to the active-passive and to the active 
conditions. Also, the pH was found the main parameter controlling 
the anodic behaviour of the alloy. (Author). 


27632 (INIS-mf—10068, pp 180) X-ray measurements of 
stresses in thin Mo layers. Kusnezow, M.A.; Makogon, J.N.; 
Sidorenko, S.J. (Kievskij Politekhnicheskij Inst., Ukrainian 
SSR). 1984. (In German). NTIS (US Sales Only), PC A10/ 
MF AOl. File Number DE86780429. (CONF-8406309— 
Summ.). 

From 4. meeting on analysis of solids; Karl-Marx-Stadt, 
German D.R. (26 Jun 1984). 

Wissenschaftliche Tagung Technische Hochschule Karl- 
Marx-Stadt. No. 6. 


27633 (INIS-mf—10073, pp TU-4.6) Hot hole magneto- 
phonon resonance in p-InSb in high magnetic fields. Yamada, 
K.; Miura, N. (Saitama Univ., Shimo-ohkubo Urawa, Japan. 
Dept. of Electronics; Tokyo Univ., Japan. Inst. for Solid 
State Physics). 1985. NTIS (US Sales Only), PC A07/MF 
A01. File Number DE86701485. (CONF-850774—). 

From International conference on hot electrons; Innsbruck, 
Austria (8 Jul 1985). 


27634 (INIS-mf—10073, pp TU-4.9) Mechanism of co- 
herent self-oscillations under transverse breakdown in n-InSb 
(T=77 K). Abdurakhmanov, S.M.; Vladimirov, V.V.; 
Gorshkov, V.N. (AN Ukrainskoj SSR, Kiev. Inst. Fiziki). 
1985. NTIS (US Sales Only), PC A07/MF AOl1. File 
Number DE86701485. (CONF-850774—). 

From International conference on hot electrons; Innsbruck, 
Austria (8 Jul 1985). 
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27635 (Juel—1991) Irradiation-induced creep and micros- 
tructural development in precipitation-hardened nickel-alu- 
minium alloys. Ansari, I. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Inst. fuer Festkoerperfors- 
chung). Apr 1985. 107p. NTIS (US Sales Only), PC A06/ 
MF AOl1. File Number DE86751404 

Irradiation-induced creep in solid-solution Ni-8.5 at% AL 
and precipitation-hardened Ni-13.1 at% Al alloys was studied by 
bombarding miniaturized specimens with 6.2 MeV protons at 300°C 
under different tensile stresses. After irradiation transmission elec- 
tron microscopic (TEM) investigations were made to observe the 
precipitate structure under irradiation for different experimental pa- 
rameters. Moreover, the irradiation-induced changes in precipitate 
structure and changes of Al-concentrations in the matrix in Ni-13.1 
at% Al alloys were studied by electrical resistivity measurements 
during irradiation. For comparison, the electrical resistivity of unir- 
radiated specimens was also measured after thermal aging for dif- 
ferent times. For correlation, TEM analysis was performed on irra- 
diated and unirradiated aged specimens. Tensile tests on annealed 
and aged Ni-Al alloys were also done at various temperatures. 
(orig./RK). 


27636 (Juel-Spez—288) Hot isostatic pressing (HIP) - 
technique, use and economy. Bousack, H. (Kernforschung- 
sanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Reak- 
torentwicklung). Jan 1985. 84p. (In German). NTIS (US 
Sales Only), PC AO5/MF A0O1. File Number DE86751383. 

This report gives a survey of the hot isostatic pressing. The 
single components of the facility and the process technique are ex- 
plained. Then a summary of the fields of application with examples 
follows. The reached improvements of the material qualities are 
demonstrated. Finally the economy of the method is treated. (orig.). 


27637 (KAERI/RR—446/84) Study of nuclear materials 
by neutron scattering. Kim, Hun Jun; Juhn, Byung Chil; 
Kim, Sun Chul; Ho, Chong Wha. (Korea Advanced Energy 
Research Inst., Daeduk (Republic of Korea)). Mar 1985. 
38p. (In Korean). NTIS (US Sales Only), PC A03/MF A0O1. 
File Number DE86701655. 

Twelve experimental pole figures were measured by neutron 
scattering method for six metallic uranium rods with different man- 
ufacturing processes, and their results were not fiber texture. An 
average fiber texture was obtained for each sample by rotating the 
sample around the fiber axis (5-6 rev./min.). ,TEXFBI computer 
code for theoretical analysis of texture type of orthorhombic crystal 
materials has been developed by Bunge’s series expansion and Roe’s 
iteration methods, and errors (deltaP) between experimental and 
calculated pole figures for hot-drawn metallic uranium rod with 
95% total area reduction were about 2% when the above eight fig- 
ures (I=8, L=12) were used. By TEXFBI, qsub(ij) values were 
calculated in the error of about 0.5%, and for background correc- 
tion about 2-30% variation in the experimental pole density distri- 
bution can be seen. Background correction deltasub(i) was also re- 
quired for ODF calculation of texture because of the compatibility 
of the different pole figures. For studying irradiation growth of the 
metallic uranium by neutron radiation and thermal expansion it was 
recommanded to develope texture along [100], [010] and [001] crys- 
tal directions, respectively. In these results, the accurate measure- 
ment and the theoretical analysis of texture are very important to 
develop new material, and particularly to study reactor materials 
(fuel, graphite and zircaloy, etc.) related to the nuclear safety. 


27638 (KAERI/RR—449/84, pp 91-141) Test and eval- 
uation of pressure vessel materials. Choi, Sun Pil; Hong, Jun 
Hwa; Nho, Kye Hoe; Han, Dae June; Chi, Se Hwan. 
(Korea Advanced Energy Research Inst., Daeduk, Republic 
of Korea). Feb 1985. (In Korean). NTIS (US Sales Only), 
PC A23/MF AO1. File Number DE86780438. 

In Study of the nuclear reactor safety. 

We have prepared a method for analyzing the Charpy 
impact test data, which is deduced from "the standard anelastic 
solid equation”. The theoretical expression for the absorbed energy 
is in a form of W=Wsub(U)+(Wsub(R)-Wsub(U))/ [1+(otau)?] 
showing the Debye characteristics and where tau is given by the 
Arrhenius equation; tau=tauo exp(AH/ksub(B)T). Four measurable 
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parameters, at the present stage, can characterize the dynamic he- 
havior of cracking (Charpy impact result). They are the upper shelf 
energy(Wsub(R), the lower shelf energy (Wsub(U)), the activation 
energy of crack (AH, and wtau(0) where w tau(0) are the reso- 
nance frequency of the specimen and the jumping pre-exponential 
factor of propagating crack respectively. However the states of R 
(relaxed) and U (un-relaxed) should be defined from reasonable 
physical conditions in the future and it is possible that Wsub(U) is 
small enough to be taken as zero. The effects of irradiation, alloy- 
ing elements, and heat treatment on the impact results should be in- 
terpreted as changes in the above characteristic parameters. The 
present method has been applied for weld metal of SA 508-2 irradi- 
ated up to a fluence of 4x10’*n/cm*, E>1.0Mev, resulting in about 
29% decrease in Wsub(R), negligible change in Wsub(U), 5.6 times 
increase in wtauo, and no change in AH. This seems to indicate that 
irradiation degrades an average value of YOUNG's modulus so that 
cracks propagate more easily and it does not effect on breaking the 
lattice bond. However much more systematic analyses should be 
necessary for correct judgment. It is concluded that the present 
method is quite adequate for analyzing the Charpy impact data 
even though plastic deformation in the specimen was not consid- 
ered separately so that the method should be applied for various 
cases in order to evaluate the proper trend of effects of irradiation, 
alloying elements, and heat treatment on the Charpy impact results. 


27639 (KFK—3269) Solubility of hydrogen, deuterium 
and tritium in liquid lead-lithium alloys in the temperature 
region 500-1500 K. Hoch, M. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Neutronen- 
physik und Reaktortechnik). Dec 1982. 3ip. NTIS (US 
Sales Only), PC A03/MF AO1. File aiber DE86751399. 

The solubility of Hz, Dz and Tz in liquid Pb-Li alloys was 
calculated, using the thermodynamic data in the binary systems. In 
the temperature range of 500 to 1500 K and composition range 
.01< <xsub(Li)<0.6, the solubility is almost temperature independ- 
ent, and is not strongly influenced by the solubility of Hz in pure 
lead. In the 17 at % Li alloy, at 500 K the Dy solubility is log 
K=1.49 +- .213, K in appm. torrsup(-1/2), that of He is 1.565 +- 
2.13, and that of Te is 1.446 +- .213. (orig,). 


27640 (KFK—3878) Results of corrosion testing of elec- 
troslag-remelted Cr Ni stainless steel AISI 304 L (material 
No. 1.4306) in nitric acid. Kraft, R.; Leistikow, S.; Pott, E. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Inst. fuer Material- und Festkoerperforschung; Kern- 
forschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Projekt Wiederaufarbeitung und Abfallbehandlung). Nov 
1985. 67p. (In German). (PWA—20/85). NTIS (US Sales 
Only), PC A04/MF AO1. File Number DE86751387. 

Under the aspect of application in reprocessing plants for nu- 
clear fuel the ELC-quality of the Cr Ni stainless steel AISI 304, ad- 
ditionally purified by the electroslag-remelting-process, was tested 
as forged and rolled (sheet) material in nitric acid of differenc con- 
centrations and temperatures. All tests of solution annealed materi- 
als in boiling 65% nitric acid showed a very low constant rate of 
uniform metal dissolution. The specimens positioned in the vapor 
phase of the boiling aceotropic nitric acid showed a corrosion 
attack comparable in quality and quantity to that in the liquid 
phase. No dependency of corrosion resistance was observed on the 
following special treatments of solution annealed material: anneal- 
ing at 550 + 600°C, solution annealing at 1050 + 1100°C, which 
in case of long duration changed the average grain diameter from 
65 to 180 ym, and cold deformation (10-80%) by rolling of the ma- 
terial. Parameter studies showed a slight dependency by heat treat- 
ments of lh at 650-750°C. However, such time-at-temperature an- 
nealing treatments sould not be relevant to welding practice. While 
a decrease of temperature and nitric acid concentration minimized 
the rate of metal dissolution, additions of 50 and 100 mg/l Cr(VI)- 
ions to the aceotropic acid increased it far beyond the aim of devel- 
opment, i.e. 0.1 mm x a’, pursued within our corrosion studies. 
(orig.). 


ERA-11/12 / 3716 


27641 (KFK—3934) Influence of radiation induced disor- 
dering on the superconducting transition temperature of NbsIr 
films. Schneider, R. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Angewandte Kern- 
physik 1; Karlsruhe Univ. (T.H.) (Germany, F.R.). Fakul- 
taet fuer ’ Physik). May 1985. 110p. (In German). NTIS (US 
Sales Only), PC A06/MF AO1. File Number DE86751400. 

Evaporated NbsIr films were irradiated with protons and He 
ions to study the influence of the induced defect structures on the 
superconducting transition temperature Tsub(c). A Tsub(c) reduc- 
tion was observed for energies deposited into nuclear collisions 
below 1 eV/atom. Beyond this threshold Tsub(c) increased again 
and reached values above the initial transition temperature depend- 
ing on the irradition conditions. The Tsub(c) depression is connect- 
ed to a decrease of the order parameter determined by X-ray dif- 
fraction measurements. The Tsub(c) enhancement is accompanied 
by the formation of a defect structure consisting of static displace- 
ments of the lattice atoms (p-irradiation) and in addition by a partial 
amorphization (He-irradiation). The maximum Tsub(c) values of 5.7 
K was measured in totally amorphized films. (orig.). 


27642 (KFK—3941) Fatigue data compilation and evalua- 
tion of fatigue on design. Nyilas, A. (Kernforschungszentrum 
Karisruhe G.m.b.H. (Germany, F.R.). Inst. fuer Technische 
Physik). May 1985. 113p. NTIS (US Sales Only), PC A06/ 
MF AO1. File Number DE86751385. 

The aim of this report is a review of the available fatigue 
data of various materials necessary for the design of large supercon- 
ducting magnets for fusion. One of the primary objectives of this 
work is to present a broad outline of the low temperature fatigue 
data of relevant materials within the scope of available data. Be- 
sides the classical fatigue data of materials the fatigue crack propa- 
gation measurements are outlined widely. The existing recommen- 
dations for the design of cryogenic structures are described. A brief 
introduction of fracture mechanics as well as a historical back- 
ground of the development of our present day understanding of fa- 
tigue has been done. (orig.). 


27643 (KU-HCOE-FL2-R—85-07) Implantation induced 
Cu-Sn alloys analyzed by RBS. Henriksen, O.; Johnson, E.; 
Johansen, A.; Sarholt-Kristensen, L.; Zysin, Y.; Perrera, B.; 
Wood, J.V. (Co gen Univ. (Denmark). H.C. Oersted 
Inst.). 1985. 22p. NTIS. (US Sales Only), PC A02/MF AO1. 
File Number DE86751241. 

Surface alloys formed by implantation of 230 keV tin atoms 
into copper have been investigated by RBS analysis. The depth dis- 
tributions of the implanted tin agree well with LSS theory. The 
largest implant concentrations which can be achieved (proportional 
5-6 at.%) are limited by sputtering. These implantation induced 
alloys are supersaturated a solid solutions showing nearly full sub- 
stitutionality. Despite the fact that the equilibrium solubility of tin 
at room temperature is insignificant, the alloys show a remarkable 
stability against further irradiation. Both for irradiation with light 
(nitrogen) and heavier (argon) ions to fluences where the radiation 
damage is saturated, the tin atoms retain their substitutional posi- 
tions, and there is no significant effect on the disorder level. Alloys 
with concentrations beyond the sputter saturation limit have been 
made by channeling implantation of tin into single crystals. By this 
means it has been possible to reach concentrations characteristic of 
the very complex £8 phase field. (orig.). 


27644 (KU-HCOE-FL2-R—85-10) RBS and nuclear reac- 
tion analysis of boron implanted copper. Henriksen, O.; John- 
son, E.; Johansen, A.; Sarholt-Kristensen, L.; Whitton, J.L.; 
Laursen, T. (Copenhagen Univ. (Denmark). H.C. Oersted 
Inst.; Queen’s Univ., Kingston, Ontario (Canada). Dept. of 
Physics). 1985. 18p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86751242. 

Formation of surface alloy layers produced in copper by im- 
plantation of 40 keV boron ions has been analyzed using nuclear 
reaction and RBS techniques. The boron concentration profiles de- 
termined using the very sharp low energy (p,a) nuclear resonance 
reaction are broader and at larger depth than predictd by LSS 
theory. Channeling analyses in combination with angular scans 
using both nuclear reaction and RBS techniques, yield no evidence 
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for boride compound formation, and there is no preferential site oc- 
cupation for the implanted boron. The radiation induced damage 
distributions are determined from RBS channeling analysis. The dis- 
order level is low and characterized by a “knee” extending to large 
depth. There is no evidence of amorphization as might be anticipat- 
ed at high boron concentration. This observation is in agreement 
with TEM analysis of implanted polycrystals. (orig.). 


27645 (KURRI-TR—253) Proceedings of the conference 
on reactor material and exoelectron emission. Kawanishi, 
Masaharu; Katsurayama, Kohsuke; Tsujimoto, Tadashi. 
(Kyoto Univ., Kumatori, Osaka (Japan). Research Reactor 
Inst.). 1984. 38p. (In Japanese). (CONF-8402168—). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86701832. 

From Conference on reactor material and exoelectron emis- 
sion; Kumatori, Osaka, Japan (17 Feb 1984). 

The short-term research meeting on exoelectron emission 
phenomena held at the Research Reactor Institute, Kyoto Universi- 
ty under the joint research program of the Institute was a success- 
ful meeting with a large number of presentations and participants. 
Exoelectrons are defined as those electrons emitted as a result of 
relaxation phenomena promoted by thermal or optical stimulations 
from the surface layer of metals, semiconductors and insulators 
which have been processed mechanically or irradiated with ioniz- 
ing radiations. It is one of the most attractive subjects of studies 
such as solid state physics, surface physics or chemistry, tribology 
and lubrication to investigate the characteristics of them with the 
aid of recent progress of ultra-high-vacuum technique and surface 
analyzing systems. A lot of researchers all over the world have de- 
voted their attention to both fundamental studies of the emission 
mechanism and development of new aspects in application, and also 
in Japan steady increase is appreciated in population of those who 
have an interest in such studies. In the present meeting we have set- 
tled a main theme "Reactor Materials and Exoelectron Emission” 
and we have focused our interest on whether the study of exoelec- 
tron emission could give new means to the material science of the 
reactor constituents which might suffer extremely severe environ- 
ment. 


27646 (LA-UR—86-940) Porosity swelling and transmu- 
tation contributions to conductivity changes in some neutron- 
irradiated copper alloys. Frost, H.M.; Kennedy, J.C. (Los 
Alamos National Lab., NM (USA)). 1986. Contract W-7405- 
ENG-36. 16p. (CONF-860421—5). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86008737. 

From 2. international conference on fusion reactor materials 
(ICFRM-2); Chicago, IL, USA (13 Apr 1986). 

Fast-neutron irradiation of alloys for fusion-reactor applica- 
tions produces bulk changes in density and composition via porosi- 
ty swelling and transmutation which affect the dc volume electrical 
and thermal conductivities (0@=1/rho/sub e/ and K). For the Cu 
materials of our study, neutron fluences of 2 x 107*n/m? (E > 0.1 
MeV) produced Ni and Zn weight increases of about 0.05 and 
0.09%, respectively, and porosity swelling of 0 to 7%; rho/sub e/ 
accordingly increased as much as 18%. We also determined the in- 
dividual rho/sub e/ changes due to both swelling and transmutation 
via use of an appropriate mixing rule and of Matthiessen’s law to 
unmask any residual effects present, e.g., phase or microstructural 
changes. For four materials - two pure copper and two alumina- 
dispersion-strengthened (ADS) alloys - subtraction of these Srho/ 
sub e/’s from the irradiated values yielded or nearly yielded the re- 
spective control values. In contrast, the two precipitation-strength- 
ened (PS) alloys studied, MZC and AMZIRC, had relatively large 
negative residues, apparently indicating effective radiation-induced 
conductivities. 


27647 (LBL—20526) Characterization of chaotic instabil- 
ities in an electron-hole plasma in um. Held, G.A.; 
Jeffries, C.D. (Lawrence Berkeley Lab., CA (USA)). Oct 
1985. Contract AC03-76SF00098. 17p. (CONF-8509203—6). 
NTIS, PC A02/MF A0O1; GPO Dep. File Number 
DE86009359. 

From International conference on dimensions and entropies 
in chaotic systems; Pecos River, NM, USA (11 Sep 1985). 

Helical instabilities in an electron-hole plasma in Ge in paral- 
lel dc electric and magnetic fields are known to exhibit chaotic be- 
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havior. By fabricating probe contacts along the length of a Ge 
crystal we study the spatial structure of these instabilities, finding 
two types: (1) spatially coherent and temporally chaotic helical 
density waves characterized by strange attractors of measured frac- 
tal dimension d ~ 3, and (2) beyond the onset of spatial incoher- 
ence, instabilities of indeterminately large fractal dimension d 2 8. 
In the first instance, calculations of the fractal dimension provide 
an effective means of characterizing the observed chaotic instabil- 
ities. However, in the second instance, these calculations do not 
provide a means of determining whether the observed plasma tur- 
bulence is of stochastic or of determinstic (i.e., chaotic) origin. 


27648 (LBL—20571) Precipitation of proeutectoid ce- 
mentite, pearlite, and epsilon-Cu in Fe-C-Cu alloys. Wasync- 
zuk, J.A. (Lawrence Berkeley Lab., CA (USA)). Dec 1985. 
Contract AC03-76SF00098. 163p. NTIS, PC A08/MF AOI; 
1; GPO Dep. File Number DE86009396. 

Time-temperature-transformation diagrams showed that the 
kinetics of proeutectoid cementite precipitation were not signifi- 
cantly affected by copper. The morphology of the proeutectoid ce- 
mentite was also substantially the same in both alloys. However, 
transmission electron microscopy revealed the presence of small «- 
Cu precipitates within the proeutectoid cementite of the copper- 
containing steel. It was concluded that this precipitation of ¢-Cu 
took place on the moving cementite:austenite interphase boundaries, 
and that the transport of copper to the precipitates was accom- 
plished by boundary diffusion. The small influence of copper on the 
kinetics of proeutectoid cementite precipitation is explained in 
terms of diffusional growth theories, and the structure of the 
cementite:austenite interphase boundaries. Unlike the proeutectoid 
cementite reaction, copper did significantly retard the start of pearl- 
ite precipitation. 123 refs., 35 figs. 


27649 (LBL—20757) Effect of multiple austenitizing 
treatments on HT-9 steels. Emigh, R.A. (Lawrence Berkeley 
Lab., CA (USA)). Dec 1985. Contract AC03-76SF00098. 
43p. NTIS, PC A03/MF A0O1; GPO Dep. File Number 
DE86009370. 

Thesis. 

The effect of multiple austenitizing treatments on the tough- 
ness of an Fe-12Cr-1.0Mo-0.5W-0.3V (HT-9) steel was studied. The 
resulting microstructures were characterized by their mechanical 
properties, precipitated carbide distribution, and fracture surface ap- 
pearance. It was proposed that multiple transformations would 
refine the martensite structure and improve toughness. Optical and 
scanning electron microscopic observations revealed that the mar- 
tensite packet structure was somewhat refined by a second austenite 
transformation. Transmission electron microscopy studies of carbon 
extraction replicas showed that this multiple step treatment had 
eliminated grain boundary carbide films seen in single treated speci- 
mens on prior austenite grain boundaries. The 0.2% yield strength, 
tensile strength, and elongation were relatively unchanged, but the 
toughness measured by fatigue pre-cracked Charpy impact tests in- 
creased for the multiple step specimens. 


27650 (LBL—21038) Fuel cell electrocatalysis. Annual 

FY 1985. Ross, P.N. Jr. (Lawrence Berkeley Lab., 
CA (USA)). Jan 1986. Contract AC03-76SF00098. 15p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE860092 16. 

Research is reported on the following topics: structure and 
chemisorptive properties of the PtsTi surface, CO adsorption on 
(111) and (100) surfaces of PtsTi, Pt-Ti alloy formation from high 
temperature reduction of a titania-impregnated Pt catalyst (implica- 
tions for SMSI), and surface structure of Pt crystallites supported 
on carbon black. (DLC) 


27651 (N—86-15359) Application of diffusion theory to 
the analysis of hydrogen desorption data at 25 deg C. Dan- 
ford, M.D. (National Aeronautics and Space Administra- 
tion, Huntsville, AL (USA). George C. Marshall Space 
Flight Center). Oct 1985. 27p. NTIS, PC A03/MF AO1. 
The application of diffusion theory to the analysis of hydro- 
gen desorption data (coulombs of Hz desorbed versus time) has 
been studied. From these analyses, important information concern- 
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ing hydrogen solubilities and the nature of the hydrogen distribu- 
tions in the metal has been obtained. Two nickel base alloys, Rene’ 
41 and Waspaloy, and one ferrous alloy, 4340 steel, are studied in 
this work. For the nickel base alloys, it is found that the hydrogen 
distributions after electrolytic charging conforms closely to those 
which would be predicted by diffusion theory. For Waspaloy sam- 
ples charged at 5,000 psi, it is found that the hydrogen distributions 
are essentially the same as those obtained by electrolytic charging. 
The hydrogen distributions in electrolytically charged 4340 steel, 
on the other hand, are essentially uniform in nature, which would 
not be predicted by diffusion theory. A possible explanation has 
been proposed. Finally, it is found that the hydrogen desorption is 
completely explained by the nature of the hydrogen distribution in 
the metal, and that the fast hydrogen is not due to surface and sub- 
surface hydride formation, as was originally proposed. 


27652 (ORNL/Sub—81-7685/01-77) Transformation, 
metallurgical response and behavior of the weld fusion zone 
and heat affected zone in Cr-Mo steels for fossil energy appli- 
cation. Final technical report, April 1983-December 1984. 
Lundin, C.D.; Richey, M.W.; Henning, J.A. (Tennessee 
Univ., Knoxville (USA). Welding Research and Engineer- 
ing). 1984. Contract AC05-840R21400. 223p. NTIS, PC 
A10/MF AOI; 1; GPO Dep. File Number DE86009563. 

This research program was undertaken to provide fundamen- 
tal and basic metallurgical information on the behavior of the heat 
affected zone (HAZ) in Cr-Mo steel welds as well as practical in- 
formation on their relative weldability. The principal work was the 
evaluation of the stress-relief cracking (SRC) and hydrogen assisted 
cracking (HAC) susceptibility of Cr-Mo steels ranging in Cr con- 
tent from 2 1/4% - 12%. Differences in observed cracking behavior 
were contrasted with differences in composition, on cooling trans- 
formation behavior and weld microstructure. 


27653 (PNL—5730) Cesium chloride compatibility testing 
program. Annual report, fiscal year 1985. Bryan, G.H. (Pacif- 
ic Northwest Labs., Richland, WA (USA)). Mar 1986. Con- 
tract AC06-76RL01830. 33p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE86009040. 

At Hanford, fission product cesium, containing 20 to 40% 
187Cs, has been recovered from the high-level waste (HLW) and 
converted to cesium chloride (CsCl). Recovery of the Cs, as a ni- 
trate, from the HLW and its subsequent purification, takes place in 
B-Plant. Conversion of the purified product to CsCl, encapsulation 
of the CsCl, and water storage of the CsCl capsules takes place in 
the Waste Encapsulation and Storage Facility (WESF). The CsCl is 
doubly encapsulated in high-integrity 316L stainless steel (SS) cap- 
sules. The CsCl is loaded into the inner 316L SS capsules by melt 
casting. Each inner capsule, which has an ID of 2 in. (50.8 mm) 
and an inner length of ~19 in. (483 mm), contains up to 3 kg of 
CsCl. The capsules contain up to ~70,000 Ci of 1°7Cs, depending 
on the fission product Cs and the purity of the CsCl. To evaluate 
the potential hazards associated with the geologic disposal of the 
WESF CsCl capsules, reliable estimates of long-term attack of the 
capsule material by the CsCl at disposal temperatures are required. 
Available data on the compatibility of WESF-produced CsCl with 
316L SS are not adequate for making the required evaluations. This 
report summarizes the program activities for FY 1985. 3 refs., 7 
figs., 2 tabs. 


27654 (RFP—3851) Inertia welding of 1100 aluminum to 
Type 316 stainless steel. Yashan, D.; Tsang, S.; Doughty, 
M.W. (Rockwell International Corp., Golden, CO (USA). 
Rocky Flats Plant). [1986]. Contract AC04-76DP03533. 36p. 
NTIS, PC A03. File Number DE86009145. 

This work describes development done for inertia welds of 
1100 aluminum of approximately an H-18 work hardened condition, 
to Type 316 stainless steel. The welding was done with a Caterpil- 
lar Model 90 inertia welding machine. Rod diameters were 0.625 
inch for the stainless steel and 1.00 inch for the aluminum. A broad 
range of weld parameters, as well as various steel surface geome- 
tries, were investigated for this work. 
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27655 (SAND—85-2562C) Relationship between microin- 
dentation response and film composition and microstructure 
for some novel amorphous alloy coatings. Bourcier, R.J.; 
Nelson, G.C.; Hays, A.K.; Romig, A.D. Jr. (Sandia Nation- 
al Labs., Albuquerque, NM (USA)). 1986. Contract AC04- 
76DP00789. 22p. (CONF-860495—3). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86009278. 

From International conference on metallurgical coatings; 
San Diego, CA, USA (7 Apr 1986). 

A number of amorphous alloy coatings have been deposited 
onto Ni substrates by decomposing metal carbonyls (Ni(CO), and 
Fe(CO)s) and metalloid hydrides (PHs and B2Hg) by using a combi- 
nation of heat (chemical vapor deposition) and high-energy electron 
and ion bombardment (radio frequency plasma deposition). The 
chemical composition of these films has been determined using 
Auger electron spectroscopy and the hybridization (i.e., bonding 
character) of the metalloids (phosphorus, boron and carbon) has 
been evaluated by using Auger lineshape analysis. The amorphous/ 
crystalline nature of these alloys has been evaluated by using x-ray 
and electron diffraction techniques. The microindentation load- 
depth response of these films has been measured with an ultra-low- 
load hardness tester capable of testing at loads less than 10 grams 
and at penetration depths less than 1 micrometer. The results of 
these measurements are discussed in the light of theories which at- 
tempt to relate mechanical properties of amorphous alloys to the 
bonding character of the outer electrons of the component ele- 
ments. 14 refs., 6 figs., 1 tab. 


27656 (SAND—85-2570C) In situ examination of segre- 
gation and wear processes of precious metal electrical contact 
alloys. Pope, L.E.; Peebles, D.E. (Sandia National Labs., 
Albuquerque, NM (USA)). 1986. Contract AC04- 
76DP00789. 28p. (CONF-861051—2). NTIS, PC A03/MF 
AO0l; 1; GPO Dep. File Number DE86009089. 

From 32. Holm conference; Boston, MA, USA (27 Oct 
1986). 

The electrical contact resistance and friction coefficient of 
gold based (ASTM BS541) and palladium based (ASTM B540) pre- 
cious metal electrical contact materials have been measured simulta- 
neously with an in situ pin-on-plate device in a scanning Auger ana- 
lytical system. Intermittent surface analysis of the wear track was 
performed. The friction coefficient varied from 2.2 to 2.6 for high 
vacuum ambients containing oxygen (10~® torr) or nitrogen (1077 
torr), but was 1.6 for an atmospheric ambient (700 torr) containing 
both oxygen (5%) and nitrogen (95%). In comparison, the friction 
coefficient was <0.5 in laboratory air. The electrical contact resist- 
ance was <15 milliohms for all test conditions but varied inversely 
with the friction coefficient. Segregation of sulfur to the wear track 
was observed in situ in the 700 torr ambient after as few as ten 
wear cycles. The friction coefficients for these tests were larger 
than for previous experiments; the increase was attributed to sur- 
face depletion of copper. 


27657 (SAND—86-0763C) Variations in the microstruc- 
ture of nickel-based alloy coatings with the metalloids boron 
and silicon as a function of deposition parameters in a dual 
beam ion system. Panitz, J.K.G. (Sandia National Labs., Al- 
buquerque, NM (USA)). 1986. Contract AC04-76DP00789. 
18p. (CONF-860495—4). NTIS, PC A02/MF A0O1; 1; GPO 
Dep. File Number DE86009283. 

From International conference on metallurgical coatings; 
San Diego, CA, USA (7 Apr 1986). 

We have deposited coatings using a dual beam ion source 
system with two different targets as sputtering sources: (1) a pre- 
dominantly amorphous Ni/sub 63.5/Cr/sub 12.3/Fe/sub 3.5/Si/sub 
7.9/B/sub 12.8/ foil, and (2) a crystalline Ni/sub 55.3/Cr/sub 16.9/ 
Si/sub 7.2/B/sub 21.6/ slab from a casting. Amorphous coatings 
were produced by the foil for all conditions studied. The coatings 
that were deposited from the slab target that were less than 400 nm 
in thickness which were deposited at rates from 8 to 50 nm/min 
appeared to be amorphous. The thicker (>400 nm) coatings and 
the extremely low deposition rate (2 nm/min) coatings produced by 
the slab comprised both partially polycrystalline and amorphous 
material. All of the coatings studied exhibited inferior wear and 
erosion resistance properties compared to iron-based amorphous 
metal coatings containing Ti, C, or N, which have been studied by 
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other groups. However, the corrosion resistance to 4 N HCl is 
good, ranging from less than 0.01 mm/y to 0.22 mm/y as a function 
of deposition rate, concurrent ion bombardment conditions and 
coating thickness. 


27658 (SAND—86-0906C) Study of solid state phase sta- 
bility and diffusion by x-ray microanalytical techniques. 
Romig, A.D. Jr. (Sandia National Labs., Albuquerque, NM 
(USA)). 1986. Contract AC04-76DP00789. 5p. (CONF- 
860596—1). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE86009381. 

From 23. annual Iowa state electron microscopy colloquium; 
Ames, IA, USA (8 May 1986). 

Diffusion behavior in Ta-W has been examined in the tem- 
perature range 1300 to 2100°C with single phase diffusion couples 
prepared by chemical vapor deposition. The diffusion induced con- 
centration gradients were measured by EPMA and/or AEM and 
the chemical diffusivities determined with the method of Darken. 
Multiphase diffusion behavior and phase stability in the U-Nb 
system has been studied at 500 to 1200°C by using diffusion couples 
and isothermally annealed multiphase bulk alloys. The concentra- 
tion profiles and interface phase compositions were measured by 
EPMA and/or AEM. 


27659 (SAND—86-8204) Interagency Metal Forming 
Working Group: minutes of the first meeting. Lowe, T.C.; 
Flower, E.C.; Lipkin, J. (Sandia National Labs., Livermore, 
CA (USA); Lawrence Livermore National Lab., CA 
(USA)). Mar 1986. Contract AC04-76DR00789. 183p. 
NTIS, PC A09/MF AOl1; 1; GPO Dep. File Number 
DE86009606. 

These minutes summarize the first official meeting of the 
Interagency Metal Forming Working Group (IMFWG), a new or- 
ganization comprised of individuals who are actively interested in 
improving our understanding of metal forming technology and its 
implementation within the DOE/MA complex. IMFWG is intend- 
ed to provide a forum for the interchange of metal forming tech- 
nology among the design laboratories and the manufacturing facili- 
ties. The central thrust of this interchange is the use of computer 
tools and analytical techniques for optimizing metal forming proc- 
esses. At this first meeting, personnel from the plants and design 
labs shared their needs and capabilities for metal forming analysis. 
Based upon this interchange, ground work was laid for a range of 
activities centered around advances in metal forming technology. 
Presentations on material modeling, finite element analysis, and 
measurement of material properties were given in three sessions. 
Organizational issues were discussed and a charter was adopted. 


27660 (SVF—168) Sea water corrosion - follow up and 
advisory service, July 1983-July 1984. Henrikson, S. (Stiftel- 
sen foer Vaermeteknisk Forskning, Stockholm (Sweden)). 
Oct 1984. 22p. (In Swedish). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86701577. 

This report comprises three papers on seawater corrosion in 
power plants. 2 papers on condensers in nuclear power plants, and 
one on a plate heat exchange in a fossil fuel power plant. (L.E.). 


27661 (UCID—19663-85-Vol.1, pp 329-377) Dynamic 
powder compaction. Wilkins, M.L. wrence Livermore 
National Lab., Livermore, CA). Jun 1985. NTIS, PC A20/ 
MF AOl1. File Number DE86009613. 

In Final report of the DARPA dynamic materials synthesis 
and consolidation program. Volume I. Dynamic compaction. 

The advent of a new class of materials (e.g., rapidly solidi- 
fied amorphous and metastable microcrystalline materials) and the 
need for extremely-high-strength ceramics have dictated fabrication 
requirements that cannot be met by the more commonly used 
powder-fabrication techniques. Dynamics compaction has been 
demonstrated capable of meeting these requirements. 


27662 Surface dependence of the Cr(001) 3s photoemis- 
sion line shape. Klebanoff, L.E.; Shirley, D.A. (Materials 
and Molecular Research Division, Lawrence Berkeley Lab- 
oratory and Department of Chemistry, University of Cali- 
fornia, Berkeley, California 94720). Physical Review [Section] 
B: Condensed Matter; 33: No. 8, 5301-5306(15 Apr 1986). 


36 MATERIALS 
3601 Metals And Alloys 


An angle-resolved photoelectron spectroscopy (ARPES) 
study of the Cr(001) 3s core level is reported. The relative intensi- 
ties of the exchange-split photoelectron components change as the 
ARPES spectra become more surface sensitive. Surface contamina- 
tion suppresses these intensity variations, and decreases the energy 
width of the 3s spectral profile. Almost all of the spectral observa- 
tions are consistent with a surface-sensitive enhancement of the 
atomic 3d spin at the Cr(001) surface. 


27663 Reflectance of a rough insulating overlayer on a 
metal with a nonlocal optical response. Mochan, W.L.; Bar- 
rera, R.G.; Fuchs, R. (Institute of Physics, University of 
Mexico, P.O. Box 20-364, 01000 Mexico, Distrito Federal, 
Mexico). Physical Review [Section] B: Condensed Matter; 33: 
No. 8, 5350-5357(15 Apr 1986). Contract W-7405-ENG-82. 

A local-field formalism is used to calculate the roughness-in- 
duced reflectance change of Al with a rough AlOs overlayer for 
normally incident light. Calculations are done for both gratings and 
randomly rough surfaces. We include a nonlocal response for the 
Al; this changes the surface-plasmon dispersion relation at large 
wave vectors and has a significant effect on the reflectance spec- 
trum when the scale of roughness is small. 


27664 Unrenormalized ultrasound attenuation in the 
heavy-fermion state. Batlogg, B.; Bishop, D.J.; Golding, B.; 
Bucher, E.; Hufnagl, J.; Fisk, Z.; Smith, J.L.; Ott, H.R. 
(AT&T Bell Laboratories, Murray Hill, New Jersey 07974). 
Physical Review [Section] B: Condensed Matter; 33: No. 8, 
5906-5909(15 Apr 1986). 

Quantitative studies of ultrasound absorption in the heavy- 
fermion state of UPts and UBe:s are reported. The magnitude of 
the absorption due to electrons in the normal state is not enhanced 
compared to that of ordinary metals, indicating a cancellation of 
the mass enhancement by a reduction of the electron-phonon cou- 
pling parameter. This implies that the mass enhancement is de- 
scribed by a different Landau Fermi-liquid parameter than in *He. 
The T? variation of the normal-state sound velocity at lowest tem- 
peratures is consistent with the large electronic specific heat. 


27665 Acoustic attenuation due to domain walls in aniso- 
tropic superconductors, with application to U/sub 1-x/Th/sub 
x/Beis. Joynt, R.; Rice, T.M.; Ueda, K. (Theoretische 
Physik, Eidgenoessische Technische Hochschule, Hoengger- 
berg, CH-8093 Zuerich, Switzerland). Physical Review Let- 
ters; 56: No. 13, 1412-1415(31 Mar 1986). 

We propose an explanation of the large sound-attenuation 
peak observed at the lower transition, T/sub c/2, in superconduct- 
ing U/sub 1-x/Th/sub x/Beis. It assumes that the transition is be- 
tween two different anisotropic superconducting phases, and that 
the low-temperature phase is tetragonally distorted. The domain- 
wall energy is very small at T/sub c/2 and the attenuation due to 
the motion of walls is very large. This attenuation depends strongly 
on direction and polarization, and so the model may be easily 
tested. The implications for the phase diagram of these alloys are 
discussed. 


27666 Specific heat at constant flux density for a low-x 
type II superconductor. Hopkins, D.C.; Anderson, A.C. (De- 
partment of Physics and Materials Research Laboratory, 
University of Illinois at Urbana-Champaign, Urbana, IIli- 
nois). Journal of Low Temperature Physics; 62: No. 3, 233- 
244(1 Feb 1986). Contract AC02-76ERO1198. 

The specific heat at constant flux density C/sub B/ was 
measured to study the thermodynamic properties of the mixed state 
of a type II superconductor at low reduced temperature t = T/T/ 
sub c/. The sample was a Pb/sub 0.96/T1/sub 0.04/ alloy having k 
= 0.97. The results are that C/sub B/ increases nearly linearly with 
B throughout the mixed state, with a discontinuous jump down to 
the normal state value at the upper critical field. At t<0.21 a small, 
positive curvature of C/sub B/ versus B is consistent with 
Eilenberger’s calculations. However, this positive curvature is not 
consistent with fluxoid interaction models for low flux density. 
These measurements supplement previous measurements for t<0.5 
using isothermal calorimetry on the same sample. Taken together, 
the two experiments indicate that, at a given T, the incremental en- 
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tropy per fluxoid is nearly constant for all B. This result forces 
some interesting empirical relationships among the parameters that 
characterize the mixed state. 


27667 EXAFS and XANES study of vanadium in f- 
rhombohedral boron. Wong, J.; Slack, G.A. (General Elec- 
tric Corporate Research and Development, Schenectady, 
NY). Journal of Solid State Chemistry; 61: No. 2, 203- 
211(Feb 1986). Contract AC01-81NE32084. 

The local structure and bonding of vanadium doped f-rhom- 
bohedral boron at a composition VB/sub ~ 165/ has been investi- 
gated using a combined EXAFS/XANES technique utilizing syn- 
chrotron radiation as a light source. In this alloy, the V atoms are 
found to be 12-fold coordinated by B atoms at a distance of 2.17 
+/- 0.02 A. This result agrees well with the assignment of the Ai 
site for V in the alloy from single crystal diffractometry. In addi- 
tion, the V K-edge XANES spectrum exhibits a number of out- 
standing absorption features when compared with pure vanadium 
and VBp, the latter is used to model the B environment of V in B- 
boron: (a) with respect to pure vanadium, there is a positive shift of 
the photoionization threshold of 1.5 eV in VB/sub ~ 165/; (b) two 
well-defined bound states at 7.7 and 11.6 eV appear; and (c) a shift 
of the white line position (4p final state) from 19 eV in pure vanadi- 
um and VB, to 24.8 eV in VB/sub ~ 165/. The XANES spectral 
features are qualitatively interpreted in terms of a matrix-isolation 
effect of individual V atoms in the B-boron lattice and a subsequent 
loss of metallic-like character. 29 references, 5 figures, 1 table. 


27668 Constitution of an Al-37.5Ge splat quenched foil: 
implications on nucleation kinetics. Kaufman, M.J.; Elliner, 
M.; Fraser, H.L. (Metallurgy Division, National Bureau of 
Standards, Gaithersburg, MD 20899). Scripta Metallurgica; 
20: No. 1, vp(Jan 1986). Contract AC02-76ERO1198. 

Recently, it has been shown that the development of novel 
microstructures using rapid solidification processing (RSP) does not 
correlate directly with the cooling rate experienced by the material 
undergoing solidification. Rather, it has been shown that the mi- 
crostructures which result from RSP can, in most cases, be related 
to the liquid undercooling achieved prior to nucleation and, one nu- 
cleation has occurred, the solid-liquid interface undercooling and 
correspondingly the growth velocity during solidification. The im- 
portance of undercooling prior to nucleation has been demonstrated 
recently by direct observations of solidification in alloys taken from 
the Al-Ge system. In that study, a number of metastable microstru- 
cutres were analyzed and characterized for the Al-Ge alloy system 
using a variety of processing methods. For the case of sub-um pow- 
ders of the eutectic composition (Al-30at.pct.Ge) it was shown that 
three basically different microstructures formed from the liquid as a 
function of undercooling; at the lowest undercoolings a metastable 
hexagonal phase was formed in conjunction with a-Al; at interme- 
diate undercoolings, a multicrystalline mixture of the stabel a-Al 
and beta~Ge phases was produced, whereas at the largest under- 
coolings, a mixture of single a-Al and an amorphous phase was 
formed. Based on these experimental observations, it was speculat- 
ed that nucleation of the hexagonal phase occurred heterogeneously 
while the latter two structures nucleated homogeneously. 


27669 The relationship of grain size to critical distance 
ad hydrogen-induced crack growth thresholds. Moody, N.R.; 
Stoltz, R.E.; Perra, M.W. (Sandia National Laboratories, 
Livermore, CA 94550). Scripta Metallurgica; 20: No. 1, 
vp(Jan 1986). Contract AC04-76DP00789. 

Determination of the variables which govern the threshold 
stress intensity for hydrogen-induced cracking is of theoretical im- 
portance for the derivation of predictive slow crack growth thresh- 
old models and is of engineering importance for the definition of 
the limits for safe design. It is well documented that hydrogen con- 
centration, temperature, stress state and yield strength have a 
strong effect on hydrogen-induced thresholds. The alloy micros- 
tructure (second phases, precipitates, inclusions, carbides etc.) also 
influences hydrogen embrittlement susceptibility. However, the 
effect of grain size on crack growth susceptibility has not been fully 
defined. Determination of this effect is important because the criti- 
cal distance for fracture used in several threshold models is often 
set equal to the grain size. Previous studies on BCC 4340 showed 
that when fracture occurs intergranularly, thresholds increase as 
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size increases. However, at least part of the increase in 
threshold values was due to the observed decrease in yield strength 
with increasing grain size. To isolate the effect of grain size alone, 
thresholds were measured in the FCC superalloy In-903 at a con- 
stant yield strength. In this paper it is shown that measured hydro- 
gen-induced thresholds In-903 increase as grain size increases 
though not as much as observed in 4340. Normalization of the 
threshold values with respect to yield strength showed that the 
effect of grain size is quantitatively similar in both alloys. With a 
local critical stress model it will also be shown that the grain size 
establishes the minumum distance for fracture which results in a 
lower limiting threshold value at high yield strengths. 


27670 Stabilization of high-temperature antimony oxide 
with molybdenum incorporation. Structure of Mo-doped 
Sb2O, by powder neutron diffraction and extended X-ray ab- 
sorption fine structure spectroscopy. Teller, R.G.; Antonio, 
M.R.; Brazdil, J.F.; Mehicic, M.; Grasselli, R.K. (Sohio Re- 
search Center, Cleveland, OH). Inorganic Chemistry; 24: No. 
21, 3370-3375(9 Oct 1985). 

It has been discovered that the presence of MoO; lowers the 
a-B transition in Sb2O, from 935 to 850°C with concurrent dissolu- 
tion of Mo in the high-temperature (8) form. The structure of Mo- 
doped B-Sb2O, has been investigated by powder neutron diffrac- 
tion, extended X-ray absorption fine structure (EXAFS) and Raman 
spectroscopies, and scanning-electron microscopy (SEM). Cell pa- 
rameters: a = 12.0571 (12) A, b = 4.8335 (1) A, c = 5.3838 (6) A, 
B = 105.579 (5)°, monoclinic, space group C2/c, Z = 4. Combin- 
ing the results of these techniques leads to the hypothesis that Mo 
is located interstitially within channels of electron density in the 
Sb20, structure with concurrent vacancy of two Sb/sup III/ 
atoms. There is no apparent oxygen deficiency in the resulting 
structure. 25 references, 6 figures, 3 tables. 


27671 Electrolytic extractions of precipitates from steel 
alloys. Smith, W.H. (Oak Ridge National Lab., TN). Pro- 
ceedings - Annual Meeting, Electron Microsopy Society of 
America; 43: 168-169(1985). Contract AC05-84OR21400. 

During aging of an iron based alloy, the degree of prepara- 
tion has significant effects on the properties of the alloy. Long-term 
heat treatments can produce rather large precipitates. In order to 
obtain compositional and/or structural information from these large 
precipitates, it is often necessary to examine them in the absence of 
the surrounding matrix. However it has been found that the extrac- 
tion replica technique is reliable only for particles 1 ym in size or 
less. Any larger particle tends to stay embedded in the matrix. 
Electrolytic extraction from this bulk has been found to be the only 
reliable way to obtain precipitate particles larger than 1 pm. By 
modifying a gravimetric-vacuum filter assembly, a new method of 
extraction has been developed, eliminating the time consuming and 
laborious steps of centrifuging the electrolyte, retrieval of precipi- 
tates from test tubes, vacuum drying, and acid cleaning of glass- 
ware. 1 reference, 6 figures. 


27672 Isotope and temperature dependence of self-diffu- 
sion for hydrogen, deuterium, and tritium on Cu(100) in the 
100-1000 K range. Valone, S.M.; Voter, A.F.; Doll, J.D. 
(Los Alamos National Lab., NM). Surface Science; 155: 687- 
699(1985). 

The quantum mechanical contributions to the diffusion of H, 
D, and T on the Cu(100) surface are investigated as a function of 
temperature. The results proceed from a transition state theory cal- 
culation of the barrier crossing rate using an anharmonic, tempera- 
ture-dependent potential between the adatom and the static Cu sur- 
face. The temperature-dependent potential is derived from path in- 
tegral considerations. At room temperature, the present calculations 
indicate a 0.6, 0.3, and 0.2 kcal/mol decrease in the effective activa- 
tion energy for H, D, and T, respectively. However, at 100 K, the 
analogous decreases become 1.8, 1.0, and 0.7 kcal/mol. These 
values may be compared to the classical activation energy 11.6 
kcal/mol. Note that these corrections qualitatively conform to a 1/ 
m mass dependence in the effective activation energy which is pre- 
dicted by a harmonic model also presented. One of the goals of this 
work is to provide some preliminary framework by which the re- 
sults of electronic structure calculations may be adjusted for quan- 
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tum mechanical contributions so as to facilitate comparison with ex- 
periment. 20 references, 4 figures, 1 table. 


27673 Nucleation and growth of thin films. Vook, R.W. 
(Syracuse Univ., NY). Optical Engineering; 23: No. 3, 343- 
348(May-Jun 1984). Contract AC02-83ER45034. 

From SPIE conference on thin film technologies and special 
applications; Arlington, VA, USA (6-7 May 1982). 

There are three basic thin-film growth modes: Volmer- 
Weber (island), Frank and van der Merwe (layer), and Stranski- 
Krastanov (layer followed by island). Examples of these growth 
modes and variations thereof are presented, and the theories gov- 
erning the initial and later stages of growth in each case are re- 
viewed. Some useful applications of the theories are also given. 30 
references, 5 figures. 


27674 Determination of diffusivity of sodium in liquid tin 
using Na-8” alumina. Oakeson, D.; Virkar, A.V. (Univ. of 
Utah, Salt Lake City). Journal of Materials Science; 19: 213- 
222(1984). Contract AC02-77ER04451. 

Diffusivity of sodium in molten tin was determined using an 
electrochemical cell of the type Na/Na-B”-AlOs/(Na)Sn where 
Na-8”-Al.Os, which is a sodium-ion conductor, was the solid elec- 
trolyte. Using the above cell in which a small amount of sodium 
dissolved in tin was transported through B-"-AlOs upon applica- 
tion of an external voltage and using a known solution to Fick’s 
second law for appropriate boundary conditions, over a range of 
temperatures from 240 to 440°C. From the solution to Fick’s 
second law, it was shown that first-term approximations, which 
have often been used in the past, lead to an estimate of diffusivity 
which is about a factor of 2 too high indicating that more terms 
should be considered. The diffusivity was also determined using a 
transient technique in which the decay in voltage upon removal of 
externally applied voltage was recorded as a function of time. The 
diffusivity so determined, in which it was assumed that the only po- 
larization was the concentration polarization, was higher than the 
previous method. The difference between the two diffusivities 
became smaller with increasing temperature. These experiments 
thus suggested that interfacial or activation polarization must also 
be present. 16 references, 7 figures, 1 table. 


27675 Grain boundaries and solid electrolyte degradation. 
De Jonghe, L.C.; Buechele, A.; Yoon, K.H. (Lawrence 
Berkeley Lab., CA). —” in Ceramics; 7: 220-225(1984). 
Contract AC03- 76SF0009 

The initiation and - of electrochemical degrada- 
tion in sodium-f-alumina type solid electrolytes have been found to 
involve grain boundaries. Degradation is preferentially initiated at 
(00.1) facets of large grains, lowering the critical current density 
threshold for coarse-grained electrolytes. The critical current densi- 
ties were determined by monitoring acoustic emissions during cur- 
rent flow. Direct indications of the implication of grain boundaries 
in degradation has been obtained from transmission and optical mi- 
croscopy of degraded electrolytes. 


27676 oes 
with a <111> fiber axis. Dixi 


platinum 
; Vook, R.W. (Syracuse 
Univ., NY). Thin Solid Films; ins. "151- 156(1984). Contract 
AC02-83ER45034. 
Platinum films were grown on mica substrates in ultrahigh 
vacuum. These films have a strong <111> fiber axis orientation as 


found by low energy electron diffraction, reflection high energy 
electron diffraction and transmission electron diffraction studies. A 
new form of Kikuchi pattern, namely Kikuchi rings, was found in 
the diffraction pattern of these oriented polycrystalline films. This 
is the first time that a Kikuchi pattern has been reported from a 
polycrystalline film with a fiber axis. 8 references, 7 figures. 


27677 Grain-boundary diffusion in metals. Peterson, N.L. 
(Argonne National Lab., IL). International Metals Reviews; 
28: No. 2, 65-91(1983). 

The available models for grain-boundary diffusion are re- 
viewed together with the relevant mathematical techniques for ex- 
tracting the grain-boundary diffusivity from the various types of ex- 
perimental data. The more useful experimental techniques are de- 
scribed, followed by a presentation of results that shed light on the 
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models and mechanisms of grain-boundary diffusion. A pipe mecha- 
nism of diffusion based on the well established dislocation model 
seems most appropriate for small-angle boundaries. Open channels 
which have atomic configurations somewhat like dislocation cores, 
probably play a major role in high-angle grain-boundary diffusion. 
Dissociated dislocations and stacking faults are not efficient paths 
for grain-boundary diffusion. The diffusion and computer-modelling 
experiments are consistent with a vacancy mechanism of diffusion 
by a rather well localized vacancy. The atomic migration is a three- 
dimensional process with jumps away from, and back towards, the 
dislocations as well as jumps along the dislocation core. The effec- 
tive width of a boundary for grain-boundry diffusion is about two 
atomic planes. The limited data on impurity effects on grain-bound- 
ary diffusion are discussed in terms of impurity segregation to grain 
boundaries. Diffusion along moving grain boundaries appears to be 
several orders of magnitude greater than along stationary bound- 
aries. Additional studies of moving boundaries are required before 
detailed mechanisms for rapid diffusion can be identified. 130 refer- 
ences, 22 figures. 


27678 Solution hardening and strain hardening at elevat- 
ed temperatures. Kocks, U.F. (Los Alamos National Lab., 
NM). pp 89-107 of Deformation, processing, and structure. 
Metals Park, OH; American Society for Metals (1982). 

From 1982 ASM materials science seminar; St. Louis, MO, 
USA (23-24 Oct 1982). 

Solutes can significantly increase the rate of strain harden- 
ing; and, as a consequence, the saturation stress, at which strain 
hardening tends to cease for a given temperature and strain rate, is 
increased more than the yield stress. This is the major effect of so- 
lutes on strength at elevated temperatures, especially in the regime 
where dynamic strain-aging occurs. It is shown that local solute 
mobility can affect both the rate of dynamic recovery and the dislo- 
cation/dislocation interaction strength. The latter effect leads to 
multiplicative solution strengthening. It is explained by a new 
model based on repeated dislocation unlocking, in a high-tempera- 
ture limit, which also rationalizes the stress dependence of static 
and dynamic strain-aging, and may help explain the yield-stress pla- 
teau at elevated temperatures. 47 references, 15 figures. 


27679 (LA-tr—86-17) ees f ultrasonic velocity 
to applied stress and third-order elastic constants of polycrys- 
talline aluminum and copper. Kanemochi, Shoji; Akaboshi, 
Michijiro; Mizuno, Kaneo. Translated from Zairyo ; 27: No. 
301, 974-979(1978). Contract W-7405-ENG-36. 19p. NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE86009660. 

The change in ultrasonic traveling velocity (traveling dis- 
tance, 10 mm) (AT/ To) by a single-axis stress was measured using 
polycrystalline aluminum and copper, and the third-order elastic 
constant (TOE) was calculated and discussed. 
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REFER ALSO TO CITATION(S) 27587, 27589, 27636, 27663, 27838, 27838, 
27938, 28026 


27680 (BMFT-FB-T—85-112) Strength properties of ce- 

ramic materials under 

ence of residual compressive 

Richter, H.; Pruemmer, R.; Pfeiffer-Vollmar, H.W. (Bundes- 

ministerium fuer Forschung und Technologie, Bonn (Ger- 

many, F.R.); Fraunhofer-Gesellschaft zur Foerderung der 

Angewandten Forschung e.V., Freiburg im Breisgau (Ger- 

many, F.R.). Inst. fuer Werkstoffmechanik). Oct 1985. 108p. 
German). NTIS (US Sales Only), PC A06/MF AOI. 

File Number DE86750880. 

Strength properties of SiC- and SisN,-ceramics were investi- 
gated at room temperature and at elevated temperatures. In particu- 
lar, those parameters were determined which characterize the mate- 
rial behavior at short term as well as at long term loading, especial- 
ly at high temperatures. For this purpose on the one hand crack 
growth experiments were performed on double torsion specimens 
and on the other hand strength tests were run on 4-point bending 
specimens at different loading rates. Lifetimes were calculated on 
the base of the measured crack growth parameters and were com- 
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pared with experimental values. In order to determine the influence 
of the surface state on the strength X-ray stress analysis was per- 
formed. The X-ray elastic constants, which describe the lattice 
strain-stress relation and the residual stress values were determined. 
(orig./IHOE). With 35 refs., 16 tabs., 42 figs. 


27681 (CNEA-NT—10/84) Study of the thermodynamic 
properties and defect structure of the binary system Fesub(1- 
y)O (Wuestite) in the range 0.0467<= y <=0.1103, be- 
tween 600 deg C and 1050 deg C, using solid electrolyte gal- 
vanic cells. Barbero, J.A. (Comision Nacional de Energia 
Atomica, San Carlos de Bariloche (Argentina). Centro Ato- 
mico Bariloche; Universidad Nacional de Cuyo, Mendoza 
(Argentina). Inst. Balseiro). 1984. 330p. (In Spanish). Comis- 
ion Nacional de Energia Atomica, San Carlos de Bariloche 
(AR). Centro Atomico Bariloche. 

A device, consisting of galvanic cells composed of solid 
electrolytes, was specially designed and constructed for this study. 
The most adequate cells for obtaining the thermodynamic data in a 
fast and accurate way was determined. This experimental set-up 
can also be used for indirect measurements in gases and liquids. Re- 
sults of the measurements of the electromotive force versus temper- 
ature, performed for different samples, having an O/Fe ratio from 
1.049 to 1.124 are given. From the experimental data, the following 
information was obtained: partial molar quantities corresponding to 
both Fe and O (enthalpy AH; entropy AS, and free energy AG). 
The oxide’s phase boundaries between 600 and 1050 deg C were 
determined, showing the existence of a subphase within the range 
of stability of Fesub(1-y)O. The development of a theoretical model 
allowed to make a semiquantitative fit of the enthalpies of forma- 
tion and to advance the knowledge on the defect structure of this 
oxided system. According to certain theories, the wuestite, whose 
crystalline structure is of the NaCl type, with O in excess leads to 
the formation of magnetite (FesO,) of spinel structure, this being 
the main agent causing the corrosion processes in the primary and 
secondary circuits of the nuclear reactors. Owing to the fact that 
the wuestite is similar to other transition metal oxides, such as NiO; 
CoO and MnO, this model may be also applied to these oxides. 


27682 (CONF-851260—3) Pulsed laser and ion beam sur- 
face modification of sintered alpha-SiC. More, K.L.; Davis, 
R.F.; Appleton, B.R.; Lowndes, D.; Smith, P. (Oak Ridge 
National Lab., TN (USA); North Carolina State Univ., Ra- 
leigh (USA). Dept. of Materials Engineering; Microelec- 
tronics Center of North Carolina, Research Triangle Park 
(USA)). 2 Dec 1985. Contract AC05-840R21400;ACO05- 
760R00033. 9p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE86008978. 

From Symposium on phase transitions in condensed systems: 
experiments and theory; Pittsburgh, PA, USA (2 Dec 1985). 

Pulsed laser annealing and ion beam mixing have been used 
as surface modification techniques to enhance the physical proper- 
ties of polycrystalline a-SiC. Thin Ni overlayers (20 nm to 100 nm) 
were evaporated onto the SiC surface. The specimens were subse- 
quently irradiated with pulses of a ruby or krypton fluoride (KrF) 
excimer laser or bombarded with high energy Xe* or Si* ions. 
Both processes are nonequilibrium methods and each has been 
shown to induce unique microstructural changes at the SiC surface 
which are not attainable by conventional thermal treatments. Under 
particular (and optimum) processing conditions, these changes con- 
siderably increased the mechanical properties of the SiC; following 
laser irradiation, the fracture strength of the SiC was increased by 
as much as 50%, but after ion beam mixing, no strength increase 
was observed. High resolution cross-section transmission electron 
microscopy (X-TEM), scanning electron microscopy (SEM), and 
Rutherford backscattering techniques were used to characterize the 
extent of mixing between the Ni and the SiC as a result of the sur- 
face modification. 


27683 (CONF-860445—5) Preparation of AlkO;-ZrO, 
composites by adjustment of surface chemical behavior. Baik, 
S.; Bleier, A.; Becher, P.F. (Oak Ridge National Lab., TN 
(USA)). 1986. Contract AC05-840R21400. 14p. NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE86009507. 

From Materials Research Society spring meeting; Palo Alto, 
CA, USA (15 Apr 1986). 
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Aqueous colloidal routes for processing binary suspensions 
containing AlOs; and ZrO2 were designed and tested in order to 
achieve homogeneous microstructures. Effects of particle size and 
size ratio of each component, pH, and electrolyte concentration of 
composite suspensions on sedimentation, green density, and ZrOz 
distribution in sintered microstructures were examined. The pH 
conditions for inhibiting differential sedimentation without impair- 
ing green density were optimized. Overall suspension and coagula- 
tion behavior for these composite systems were explained using the 
DLVO approach. Optimum balance of colloidal and gravitational 
forces occurred when the secondary minimum heterocoagulation 
was maximized. 


27684 (DOE/NASA/50112—65) New chromium carbide- 
based tribological coating for use to 900°C with particular 
reference to the Stirling engine. Sliney, H.E. (National Aero- 
nautics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). 1986. Contract AI01-85CE50112. 
16p. (NASA-TM—87274; CONF-860495—1). NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE86008796. 

From International conference on metallurgical coatings; 
San Diego, CA, USA (7 Apr 1986). 

A new chromium carbide-based coating (PS 200) is de- 
scribed. This coating is shown to have good friction and wear 
properties over a wide temperature range. A nickel alloy-bonded 
chromium carbide coating was used as a baseline material for com- 
parison with experimental formulated coatings. Coatings were 
plasma sprayed onto metal disks, then diamond ground to a thick- 
ness of 0.025 cm. Friction and wear were determined using a pin on 
disk tribometer at temperatures from 25 to 900°C in hydrogen, 
helium, and air. Pin materials included several metallic alloys and 
silicon carbide. It was found that appropriate additions of metallic 
silver and of barium fluoride/calcium fluoride eutectic to the base- 
line carbide composition significantly reduced friction coefficients 
while preserving, and in some cases, even enhancing wear resist- 
ance. The results of this study demonstrate that PS 200 is a promis- 
ing coating composition to consider for high temperature aerospace 
and advanced heat engine applications. The excellent results in hy- 
drogen make this coating of particular interest for use in the Stir- 
ling engine. 


27685 (JAERI-M—85-043) Thermodynamic calculations 
for chemical vapor deposition of silicon carbide. Minato, 
Kazuo; Fukuda, Kousaku; Ikawa, Katsuichi. (Japan Atomic 
Energy Research Inst., Tokyo). Mar 1985. 33p. (In Japa- 
nese). NTIS (US Sales Only), PC A03/MF AOl1. File 
Number DE86701578. 

The composition of vapor and condensed phases at equilibri- 
um and CVD phase diagrams were calculated for the CHsSiCls-He- 
Ar system using a computer code SOLGASMIX-PV, which is 
based on the free energy minimization method. These calculations 
showed that B-SiC, B-SiC+C(s), B-SiC+Si(s), B-SiC+Si(), Si(s), 
Si@), or C(s) would be deposited depending on deposition param- 
eters. In the CHsSiCls-Ar system, condensed phase was found to be 
B-SiC+C(s) or C(s). Comparing the calculated CVD phase dia- 
grams with the experimental results from the literature, B- 
SiC+C(s) and B-SiC+Si(s) were deposited in the experiments at 
the high temperature (more than 2000K) and low temperature (less 
than 1700K) parts of a resion, respectively, where only B-SiC 
would be deposited in the calculations. These are remakable results 
to consider the deposition mechanism of silicon carbide. (author). 


27686 (KFK—3939) In-pile vapor pressure measurements 
on UO: and (U,Pu)O2. Breitung, W.; Reil, K.O. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 
fuer Neutronenphysik und Reaktortechnik; Kernforschungs- 
zentrum Karlsruhe G.m.b.H. (Germany, F.R.). Projekt 
Schneller Brueter). Aug 1985. 163p. NTIS (US Sales Only), 
PC A08/MF AO1. File Number DE86750984. 

The Effective-Equation-of-State (EEOS) experiments investi- 
gated the saturation vapor pressures of ultra pure UOs, reactor 
grade UOs, and reactor grade (Usub(.77)Pusub(.23))O2 using newly 
developed in-pile heating techniques. For enthalpies between 2150 
and 3700 kJ/kg (about 4700 to 8500 K) vapor pressures from 1.3 to 
54 MPa were measured. The p-h curves of all three fuel types were 
identical within the experimental uncertainties. An assessment of all 
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published p-h measurements showed that the p-h saturation curve 
of UOz appears now well established by the EEOS and the CEA 
in-pile data. Using an estimate for the heat capacity of liquid UO:, 
the in-pile results were also compared to earlier p-T measurements. 
The assessments lead to proposal of two equations. Equation I, 
which includes a factor-of-2 uncertainty band, covers all p-T equi- 
librium evaporation measurements. Equation I yields 3817 K for the 
normal boiling point, 415.4 kJ/mol for the corresponding heat of 
vaporization, and 1.90 MPa for the vapor pressure at 5000 K. Equa- 
tions I and II, which represent a parametric form of the p-h curve 
(T=parameter), also give a good description of the EEOS and 
CEA in-pile data. Thus the proposed equations allow a consistent 
representation of both p-T and p-h measurements, they are suffi- 
ciently precise for CDA analyses and cover the whole range of in- 
terest (3120-8500 K, 1400-3700 kJ/kg). 


27687 (KU-HCOE-FL2-R—85-14) High pressure struc- 
tural studies of uranium and thorium compounds with the 
rocksalt structure. Staun Olsen, J.; Steenstrup, S.; Gerward, 
L.; Benedict, U.; Itie, J.P. (Copenhagen Univ. (Denmark). 
H.C. Oersted Inst.). 1985. 15p. NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE86751240. 

High-pressure X-ray diffraction studies have been performed 
on uranium and thorium rocksalt-structure compounds. Bulk modu- 
lus Bsub(O) and its pressure derivative Bsub(O)’ have been deter- 
mined. Pressure-induced first order phase transformations have 
been found for UC and UN, second order transitions for US, UP 
and ThS. No transition is found for ThC and ThN up to 40-45 
GPa. (orig.). 


27688 (KU-HCOE-FL2-R—85-15) High pressure X-ray 
diffraction on UX2 compounds. Itie, J.P.; Benedict, U.; Spir- 
let, J.C.; Staun Olsen, J.; Gerward, L. (Copenhagen Univ. 

k). H.C. Oersted Inst.). 1985. 15p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86751239. 

High pressure X-ray diffraction was performed on several in- 
termetallic uranium compounds UX2 (X = Co, Fe, Mn, Ir, Al). All 
the compounds have the same structure at atmospheric pressure 
(cubic MgCuz type). For UMne, UFez, UCo2 and Ulre, this struc- 
ture remains stable in the pressure range investigated. In the case of 
UAk, a transformation to a not yet identified new structural phase 
is observed around 10 GPa. The bulk moduli of all compounds 
have been determined using the first order Murnaghan equation of 
state. Differences between these compounds are discussed in terms 
of 5 f electron delocalisation. (orig.). 


27689 (LBL—20644) Characterization of long period po- 
lytypoid structures in the AkO;-AIN system. Krishnan, 
K.M.; Rai, R.S.; Thomas, G.; Corbin, N.D.; McCauley, 
J.W. (Lawrence Berkeley Lab., CA (USA); Army Materials 
and Mechanics Research Center, Watertown, MA (USA)). 


Dec 1985. Contract AC03-76SF00098. 10p. (CONF- 
851217—62). NTIS, PC A02/MF AOl; 1; GPO Dep. File 
Number DE86008379. 

From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 

Long period polytypoid structures observed along the pseu- 
dobinary AlO3-A1N composition join at a composition of 95 
mol% A1N have been investigated by convergent beam electron 
diffraction and lattice imaging. Two new long period structures, 
32H (Ramsdell notation) and 16H with c-periodicities of 8.3 nm and 
4.07 nm respectively, have been independently identified by these 
two techniques. However, the 32H polytypoid was sometimes 
found to be intergrown with faulted 27R long period structure of 
periodicity 7.2 nm. Further, it has been shown that the 32H polyty- 
poid is stabilized by local compositional fluctations during the sin- 
tering process. 


27690 (N—86-14613) Phenomenological study of the be- 
havior of some silica formers in a high velocity jet fuel 
burner. Cawley, J.D.; Handschuh, R.F. (National Aeronau- 
tics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). Oct 1985. 26p. NTIS, PC A03/ 
MF AOI. 

Samples of four silica formers: single crystal SiC, sintered 
alpha-SiC, reaction sintered SisN, and polycrystalline MoSie, were 
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subjected to a Mach 1 jet fuel burner for 1 hr, at a sample tempera- 
ture of 1375 deg C (2500 deg F). Two phenomena were identified 
which may be deleterious to a gas turbine application of these ma- 
terials. The glass layer formed on the MoSie deformed appreciably 
under the aerodynamic load. A scale developed on the samples of 
the other materials which consisted of particular matter from the 
gas stream entrapped in a SiO2 matrix. 


27691 (N—86-15396) Manufacture of dense sintered 
bodies containing silicon nitride. Hirota, K.; Hasegawa, Y.; 
Ogura, K.; Yashima, Y. (National Aeronautics and Space 
Administration, Washington, DC (USA)). Dec 1985. 10p. 
NTIS, PC A02/MF AOl. 

Sintered bodies containing 1-32.5 wt. % SiOz and 1.5 wt.% 
SiC (SiO2/SiC wt. ratio 3/2) are prepared and kept in a 10-3000 
kg/2 sq. cm. N (g) atmosphere at 1500-2300 degrees, while simulta- 
neously maintaining the CO (g) partial pressure around the body 
lower than the nitrogenation equil. pressure to give a dense sintered 
body. The prepared dense sintered body has high strength at high 
temperatures. Thus, SiC 40, Si0.0 and SisN, 30 wt% were fired to 
a body which was kept in 1500 kg/sq. cm. N (g) for 20 h at 2000 
degrees to give a dense sintered body having high bending strength 
at high temperatures. 


27692 (N—86-15397) Hot isostatic pressing of ceramics. 
Honma, K. (National Aeronautics and Space Administra- 
tion, Washington, DC (USA)). Oct 1985. 10p. NTIS, PC 
A02/MF AOI. 

A mixture containing glass 70 to 95 vol.% and BN or BC 
powder (0.1-10 microns) 5 to 30 vol. % is used as a secondary pres- 
sure medium in hot isostatic pressing of ceramics. Thus, Pyrex 
beads were mixed with 15vol.% BN powder (average diameter 2 
microns), fused at 1400 deg for 2 h, cooled, crushed, and put into a 
graphite crucible. A SisN, sintered body was embedded in the 
powder, heated in vacuum at 1200 deg for 2 h, treated in a hot isos- 
tatic press furnace at 1700 deg and 1000 atm. for 1 h, and cooled to 
give a SisN, ceramic. It was easily separated from the crucible. 


27693 (PNCT-N—831-83-01, pp 84-88) Engineering test 
operation of a co-conversion test unit using a microwave heat- 
ing method. Akiyama, Hideo; Todokoro, Akio; Kashiro, 
Kashio; Matsuyama, Yoshihiko; Tanaka, Tsumoru. (Power 
Reactor and Nuclear Fuel Development Corp., Tokai, Ibar- 
aki, Japan. Tokai Works). Sep 1983. NTIS (US Sales Only), 
PC A08/MF AO1. File Number DE86780437. 


In Annual progress report of Power Reactor and Nuclear 
Fuel Development Corporation, Tokai Works. April 1982-March 
1983. 

A co-conversion process of Pu-U nitrate mixed solution to 
mixed oxide power using microwave heating method has been de- 
veloped at PNC since 1977. The process has been found to be ex- 
cellent through the experimental operation of a test unit having a 
conversion capacity of 2 kg MOX/day. In this report, the present 
status of the co-conversion test unit and the future development of 
a large conversion capacity plant are summarized. The total amount 
of co-converted mixed oxide powder reached 1,060 kg MOX by 
the end of March, 1983. All of these MOX powder products have 
been used for the reloading fuel of the ATR “Fugen”. The oper- 
ation condition of the test unit and the characteristics of the result- 
ing powder are reported together with the fabrication data of 
“Fugen” type pellets. As for the future development, the required 
capacity of a microwave power unit is discussed, and it is suggested 
that if a 50 kW microwave power unit can be used, the capacity of 
a denitration unit of 7 kg metal/hour would be obtainable under the 
same operating condition as that of the test unit. 


27694 (PNCT-N—831-83-01, pp 89-92) Development of 
a continuous denitration process of Pu-U mixed nitrate solu- 
tion using microwave heating method. Oshima, Hirofumi; Yo- 
shimoto, Katsunobu; Ichige, Koji. (Power Reactor and Nu- 
clear Fuel Development Corp., Tokai, Ibaraki, Japan. Tokai 
Works). Sep 1983. NTIS (US Sales Only), PC A08/MF 
A01. File Number DE86780437. 
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In Annual progress report of Power Reactor and Nuclear 
Fuel Development Corporation, Tokai Works. April 1982-March 
1983. 

The preliminary test operation of the test equipment for 
microwave heating continuous denitration has been made using 
uranyl nitrate and cerium nitrate. The capacity of the test equip- 
ment is 2.5 kg MOX/hr. It consits of a microwave oven, micro- 
wave power units, a powder transport conveyer, denitration trays 
and an offgas scrubber. The microwave oven is divided into two 
rooms, one for evaporation, and the other for denitration, and 
microwaves are applied by 3 power units (10.35 kW in total) to 
each room. The microwave absorption efficiency of this equipment 
was first investigated using water and nitric acid by varying the di- 
ameter of stainless steel trays and the depth of water. For uranyl 
nitrate, the relation between the time required for denitration and 
microwave power was obtained. The investigation of new materials 
for denitration trays was also made during the test, and it was 
found that new ceramics such as SisN, were excellent in their me- 
chanical and chemical properties, and that the properties of the 
denitrated UO; using new ceramic trays were better than those ob- 
tained with stainless steel trays. It was also found that uranyl nitrate 
was able to be continuously denitrated, and the property of the re- 
sultant UO; was nearly the same as that produced by the batch 
process. 


27695 (SRD-R—329) Theoretical analysis of the electron- 
ic specific heat of condensed urania. Winter, P.W.; Ma- 
cInnes, D.A. (UKAEA Safety and Reliability Directorate, 
Culcheth). Apr 1985. 21p. (CONF-840923—4). United King- 
dom Atomic Energy Authority, Wi w Lane, Culcheth, 
Warrington WA3 4NE. File Number T186901205. 

From 9. European conference on thermophysical properties; 
Manchester, UK (17 Sep 1984). 

The electronic activity in condensed urania (UO/sub 2 +- 
x/) is analyzed by modelling the metal ions U°, U™, .... U% as 
small polarons. In the solid phase this extends previous work treat- 
ing U**, U* and U™ only with the finding that the introduction of 
higher order polarons has the potential to account fully for the 
anomalous rise in the excess specific heat. The liquid phase is mod- 
elled with the Mean Spherical Approximation using hard sphere 
plus Coulomb potentials. It is found that with increasing tempera- 
ture the specific heat of the liquid increases up to a saturation 
value, and this increase may be dramatic. 


27696 (UCID—19663-85-Vol.1) Final report of the 
DARPA dynamic materials synthesis and consolidation pro- 
gram. Volume I. Dynamic compaction. Cline, C.F. (ed.). 
(Lawrence Livermore National Lab., CA (USA)). Jun 1985. 
Contract W-7405-ENG-48. 465p. NTIS, PC A20/MF AOI; 
1; GPO Dep. File Number DE86009613. 

Separate abstracts were prepared for all seven papers. 
(DLC) 


27697 (UCID—19663-85-Vol.1, pp 1-224) Explosive 
shock treatment of ceramic powders. Linse, V.D.; Adair, J.H. 
(Battelle-Columbus Labs., Columbus, OH). Jun 1985. NTIS, 
PC A20/MF AO1. File Number DE86009613. 

In Final report of the DARPA dynamic materials synthesis 
and consolidation pro, . Volume I. D ic compaction. 

Materials studied included sonia 30k and hens MgO, 
AIN, TiC, TiB2. (DLC) 


27698 (UCID—19663-85-Vol.1, pp 225-257) Instrument- 
ed shock impact of metal and ceramic powders. Whitfield, 
J.K.; Hoy, D.E.P.; Horie, Y.; Park, J.B. (North Carolina 
State Univ., Raleigh). Jun 1985. NTIS, PC A20/MF AOl. 
File Number DE86009613. 

In Final report of the DARPA dynamic materials synthesis 
and consolidation pro - Volume I. Dynamic compaction. 

This supert daneatbes the NCSU shock impact facility and 
the most recent powder impact experiments which have been con- 
ducted there. At the heart of the NCSU facility are a 50.8mm light 
gas gun and a 19mm powder gun used for the impact studies. Pro- 
visions have been made for impact pressure and velocity measure- 
ments, along with specimen recovery capability. The current 
powder-impact experiments have focused primarily upon the plane 
shocking of aluminum nitride (AIN) and titanium carbide (TiC) 


ERA-11/12 / 3724 


powders. Hugoniot data for both these materials has been obtained 
through use of the well-known quartz gauge technique. The proce- 
dures used in these experiments have shown to be a viable experi- 
mental methodology for the study of powder compacts. 


27699 (UCID—19663-85-Vol.1, pp 258-328) High-pres- 
sure equation of state for metal and ceramic powders. Horie, 
Y.; Park, J.B.; Hoy, D.E.P.; Whitfield, J.K. (North Carolina 
State Univ., Raleigh). Jun 1985. NTIS, PC A20/MF AO1. 
File Number DE86009613. 

In Final report of the DARPA dynamic materials synthesis 
and consolidation program. Volume I. Dynamic compaction. 

We report theoretical and experimental studies of the com- 
paction process of metal and ceramic powders under static and 
shock loadings. Experiments were primarily conducted with AIN 
powders having initial densities from 67% to 88% of the theoreti- 
cal. Exploratory Hugoniot data were obtained with TiC powders 
having the initial density of 67% theor. Both theoretical and experi- 
mental results revealed that the hydrostatic equation of state of the 
AIN powder above 1.5 GPa is independent of starting densities and 
can be described by a single function of volume. Unloading experi- 
mental data showed that the shock-compaction process of the AIN 
powder is nearly reversible to a pressure level of about 4 GPa. The 
shock compression of the TiC revealed a trend similar to that of 
the AIN powder. The effect of temperature and deviatoric stressed 
has been theoretically investigated. Numerical model calculations 
showed that at room temperatures the reduction of pores by pres- 
sure stops at about 90% of the theoretical, and that the effect of 
superposed shear on the elimination of pores would be significant 
even in a soft and very ductile material like Al powder. 


27700 (UCID—19663-85-Vol.1, pp 378-391) Hugoniot 
measurements of preheated aluminum nitride powder. Gour- 
din, W.H.; Stark, R.L.; Weinland, S.L. (Lawrence Liver- 
more National Lab., Livermore, CA). Jun 1985. NTIS, PC 
A20/MF A0O1. File Number DE86009613. 

In Final report of the DARPA dynamic materials synthesis 
and consolidation program. Volume I. Dynamic compaction. 

We have attempted to measure the Hugoniot curves for alu- 
minum nitride powder preheated to 500 and 1000°C in order to 
quantitatively assess the effects of initial temperature on the dynam- 
ic compaction of this powder. Data indicate that preheating to 
500°C enhances final densities by only 6-8%. Experiments at 
1000°C, hampered by repeated failures of the diagnostics, yield 
only a single datum. This falls within the scatter of data at 500°C, 
and we conclude that our experiments are not of sufficient preci- 
sion to determine the effects of powder preheating to temperature 
of 1000°C or greater. 


27701 (UCID—19663-85-Vol.1, pp 392-434) DARPA 
materials synthesis program material acquisition and charac- 
terization. Meisenheimer, R.G. (Lawrence Livermore Na- 
tional Lab., Livermore, CA). Jun 1985. NTIS, PC A20/MF 
A01. File Number DE86009613. 

In Final report of the DARPA dynamic materials synthesis 
and consolidation program. Volume I. Dynamic compaction. 

Objective of this program were to conduct basic research to 
further scientific knowledge in self-propagation, high-temperature 
synthesis and plasma-chemical synthesis of nonmetallic powders 
and to study shock activation and dynamic compaction of these 
powders. An important objective of this program was to determine 
by what mechanism "shock activation” (mechanical shocking) im- 
proves sinterability of ceramic powders. This report describes the 
acquisition and distribution of powders to the participating labora- 
tories, the characterization of the microproperties of these starting 
materials, and the examination of the microproperties of the 
shocked powders. 


27702 (UCID—19663-85-Vol.1, pp 435-460) Pressure- 
density behavior for AIN, AkO;, SIO, TiB, and TiC powders 
up to 3.5 GPa. Weed, H.C. (Lawrence Livermore National 
Lab., Livermore, CA). Jun 1985. NTIS, PC A20/MF AO1. 
File Number DE86009613. 

In Final report of the DARPA dynamic materials synthesis 
and consolidation program. Volume I. Dynamic compaction. 
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As part of a program to model the behavior of ceramic 
bodies suitable for high-strength, low-density applications, the pres- 
sure-density characteristics are determined for AIN, AlOs, SiOz, 
TiBe, and TiC powders at 20°C and a strain rate of 2 x 10~4/s. The 
pressure range is 0.11 MPa to 3.5 GPa. Both the loading and un- 
loading cycles are examined. The pressure-density can be represent- 
ed by an empirical equation of state similar in functional form to 
the Birch—Murnaghan equation. The logarithm of the net compac- 
tion decreases linearly with the initial density ratio for AIN 
powder, and may do so for the others. The results constitute a da- 
tabase for testing models of powder behavior such as the P-a 
model. 


(UCID—19663-85-Vol.2) Final report of the 
DARPA Dynamic Materials Synthesis and Consolidation 
Program. Volume II. Shock-activated sintering. Cline, C.F. 
(ed.). (Lawrence Livermore National Lab., CA (USA)). Jun 
1985. Contract W-7405-ENG-48. 375p. NTIS, PC A16/MF 
AO01; 1; GPO Dep. File Number DE86009600. 
Separate abstracts have been prepared for all four papers in 
this volume. (DLC) 


27704 (UCID—19663-85-Vol.2, pp 1-48) Investigation of 
shock-activated sintering and shock-wave consolidation of se- 
lected powder materials. Mote, J.D.; Fitzpatrick, J.J. (Univ. 
of Denver, CO). Jun 1985. NTIS, PC A16/MF AO1. File 
Number DE86009600. 

In Final report of the DARPA Dynamic Materials Synthesis 
and Consolidation Program. Volume II. Shock-activated sintering. 

From the results of the consolidation experiments, a positive 
correlation exists between preheat temperature and final achieved 
density when shock loading these ceramic powders in a radial con- 
figuration. The necessary temperature at which high final densities 
can be produced by this method, assuming all other factors to be 
constant, would appear to be related to the melting temperature of 
the particular material undergoing compaction. This phenomenon 
therefore may also be related to the ease with which dislocations 
can be induced and made to move in these materials. Sintering ex- 
periments carried out on three of the four materials after shock 
loading showed no clear relationship between preheat temperatures 
and final sintered density other than the obvious advantage of 
higher starting densities in the shock loaded materials relative to 
unshocked powders. Any trends which may have existed could 
easily have been obscured by density gradients within the sample 
capsule and the necessity of small sample size (generally <75 mg) 
for the density determinations. In order to detect any significant 
trends in densification, much larger samples, which average out the 
effects of localized density gradients, may be required. 


27705 + (UCID—19663-85-Vol.2, pp 49-106) Sintering of 


shock-activated ceramic powders. Palmour, H. III; Scatter- 
good, R.O.; Hare, T.M.; Batchelor, A.D.; Paisley, M.J.; 
More, K.L.; Fang, T.T. (North Canolina State Univ., Ra- 
leigh). Jun 1985. NTIS, PC A16/MF AO1. File Number 
DE86009600. 


In Final report of the DARPA Dynamic Materials Synthesis 
and Consolidation Program. Volume II. Shock-activated sintering. 

Enhanced sinterability of shock-conditioned ceramic particu- 
lates is generally associated with “activation” of the powder attrib- 
utable to shock-induced defects. This final report traces the devel- 
opment of these concepts, the establishment of an experimental fa- 
cility capable of investigating sintering kinetics at high temperature 
not previously explored by dilatometry, and includes findings for 
alumina and TiC illustrating the alteration of sintering kinetics by 
the shocking process. This report includes a discussion of the future 
of this area of research documented by results obtained under the 
DARPA contract. 


27706 (UCID—19663-85-Vol.2, pp 107-137) Explosive 
shock treatment of ceramic powders. Linse, V.D.; Adair, J.H. 
(Batelle-Columbus Labs., OH). Jun 1985. NTIS, PC Al6/ 
MF AO1. File Number DE86009600. 

In Final report of the DARPA Dynamic Materials Synthesis 
and Consolidation Pro . Volume II. Shock-activated sintering. 

The objective of Battelle-Columbus’ involvement in this por- 
tion of the DARPA-sponsored program was to supply shock-treat- 
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ed or conditioned powder materials for analysis of enhanced sinter- 
ability. This effort was concerned with ceramic powders, with pri- 
mary emphasis being placed on the four candidate materials: alumi- 
na, aluminum nitride, titanium carbide, and titanium diboride. 


27707 (UCID—19663-85-Vol.2, pp 138-368) Shock-acti- 
vated sintering. Graham, R.A.; Beauchamp, E.K.; Palmour, 
H. III. (Sandia National Labs., Albuquerque, NM; North 
Carolina State Univ., Raleigh). Jun 1985. NTIS, PC A16/ 
MF AO1. File Number DE86009600. 

In Final report of the DARPA Dynamic Materials Synthesis 
and Consolidation Program. Volume II. Shock-activated sintering. 

Shock-activated sintering offers potential for utilization of 
the unusual shock-induced modifications while at the same time 
avoiding limitations of dynamic compaction. Shock-modified pow- 
ders of aluminum oxide, aluminum nitride, titanium carbide, and ti- 
tanium diboride are found to be in physicochemical states not 
achieved by other powder modification techniques. Modification in 
particle size, crystallite size, residual strain and point defect concen- 
tration can be controlled and varied over wide ranges by controlled 
explosive loading conditions. Enhanced densification rates are ob- 
served in sintering of all shock-modified materials except titanium 
diboride which is little modified by shock; nevertheless these densi- 
fication rates do not persist for the entire sintering process. Large 
densification effects are seen in shock-modified aluminum nitride. 
Hot pressing of shock-modified aluminum nitride has provided the 
first unequivocable demonstration of dislocation glide in hot press- 
ing of ceramics. Except for aluminum nitride, uncontrolled particle 
morphology effects dominated the present sintering studies and lim- 
ited direct observation of the influences of shock activation. Wide- 
spread use of shock activation requires the development of methods 
to modify particles without significant change to particle morpholo- 
gy. 


27708 Synthesis and characterization of substitutional 
solid solutions aLn2O; x (1 - a)BizO; x 4TiO2. Bamberger, 
C.E.; Begun, G.M.; Dunn, H.W. (Oak Ridge National Lab., 
TN). Journal of Solid State Chemistry; 61: No. 2, 245- 
251(Feb 1986). Contract AC05-840R21400. 

The solubility of 10 lanthanide elements and of scandium 
solid BizTisO11 has been determined using Raman spectroscopy and 
X-ray diffraction. The data obtained were used to construct a dia- 
gram of solubility as a function of the ionic radii of bismuth and the 
lanthanide elements. The thermal stability of the solid solutions as a 
functions of temperature and duration of thermal treatment has 
been qualitatively established. 7 references, 3 figures, 1 table. 


27709 Synthesis and structure of double-metal-layered 
scandium, yttrium, and zirconium chloride carbides and ni- 
trides, M2CkC and M2CLN. Hwu, S.J.; Ziebarth, R.P.; von 
Winbush, S.; Ford, J.E.; Corbett, J.D. (Iowa State Univ., 
Ames). Inorganic Chemistry; 25: No. 3, 283-287(29 Jan 1986). 
Contract W-7405-ENG-82. 

Syntheses are described for the isostructural 1T-MzCkC, M 
= Sc, Y, Zr, 1T-mkCkN, M = Sc, Zr, and 1T-ZreBreC from 
normal-valent halide, metal, and either graphite, Nz, NaNs, or B- 
ZrNCl at 750-1000 °C in sealed Nb or Ta containers. All are 
formed in virtually quantitative yieid save for ZrzClN. The 1T- 
type structure, consisting of slabs of hcp layers sequenced X-M-M- 
X with C or N in trigonal-antiprismatic interstices between the 
double-metal layers, is related to that of ZrCl and ZrBr and is isos- 
tructural with Ta2S.C. The details of the structure were established 
from single-crystal studies of 1T-Sc,CkC and 1T-Sc2ChN 
(nitride:P3 ml, Z = 1, a = 3.3495 (4) A, C = 8.808 (1) A, R = 
0.050 and R/sub w/ = 0.050 and R/sub w/ = 0.060 for 76 inde- 
pendent reflections, 2 theta < 50°). SczCkC also occurs in a 3R- 
type arrangement of the same slabs. Alkali-metal intercalation of 
the scandium or zirconium chloride carbides was not successful. 
Reasons for the reordering of the ZrX host on bonding of intersti- 
tial C or N and XPS evidence for both the carbidic nature of 
carbon and a large M-C covalency in Sc:CkC and Zr2Xe2C are pre- 
sented. 33 references, 1 figure, 4 tables. 
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27710 Synthesis, bulk, and surface characterization of ni- 
obium-doped Fe.O; single crystals. Sanchez, C.; Hendewerk, 
M.; Sieber, K.D.; Somorjai, G.A. (Univ. of California, 
Berkeley). Journal of Solid State Chemistry; 61: No. 1, 47- 
55(Jan 1986). Contract AC03-76SF00098. 

Single crystals of niobium-substituted a-Fez,Os; were grown 
by using chemical vapor transport with tellurium tetrachloride and 
were characterized by using bulk methods (X rays, resistivity, mag- 
netism) and surface techniques (low-energy electron diffraction 
(LEED), Auger, X-ray photoelectron spectroscopy. (XPS)). Niobi- 
um-substituted a-Fe,O; crystallizes with the corundum structure, 
and is an extrinsic n-type semiconductor with a room temperature 
resistivity of approximately 85 Omega cm, and an activation energy 
for conductivity of 0.22 eV. Low-temperature susceptibility meas- 
urements suggest that the substitution of niobium(V) in octahedral 
sites leads to reduction of iron(III) to iron(II) without spinel phase 
inclusions. The main face of the single crystal platelets is the (001) 
basal plane of a-Fe2Os. The surface is very well ordered as shown 
by LEED. These crystals show good potential for application in 
both photoelectrochemistry and surface science studies. 23 refer- 
ences, 5 figures. 


27711 High temperature behavior of pressureless-sintered 
SiC in a steel soaking pit environment. Wei, G.C.; White, 
C.L. (Oak Ridge National Lab., TN). American Ceramic So- 
ciety Bulletin; 63: No. 7, 890-893(Jul 1984). Contract W- 
7405-ENG-26. 

Sintered-a. SiC was exposed for about 800 h at about 1250°C 
to a steel soaking pit environment. A slag layer consisting of hema- 
tite and low cristobalite in an Fe-K-Ca silicate glass matrix was 
formed on the external surface of sintered-a SiC. No measurable 
corrosion or loss of material was observed. Large angular pores 
and depletion of graphite sintering aid, observed in the surface 
region of the as-received material, resulted in a lower-than-usual 
fracture strength. The fracture strength increased slightly following 
the exposure. Auger electron spectroscopic analysis identified 
oxygen penetration in the near-surface region of the exposed mate- 
rial. The results suggested that sintered-a SiC would be suitable for 
use as a heat exchanger material in steel soaking pits. 8 references, 8 
figures, 1 table. 


27712 Two adsorbate densities for Cu(110)c(6X2)-O. 
Gruzalski, G.R.; Zehner, D.M.; Wendelken, J.F. (Oak 
Ridge National Lab., TN). Surface Science; 147: L623- 
L629(1984). Contract AC05-840OR21400. 

LEED observations and XPS measurements were used to 
study Cu(110)c(6x2)-O prepared by two procedures: (i) exposing 
Cu(110) to about 5x10‘ L of molecular oxygen at a surface temper- 
ature T/sub s/ in the range 300 = T/sub s/ = 320 K, and (ii) ex- 
posing the surface to as little as 1.9 L of molecular oxygen at T/sub 
s/ = 83 +/- 1 K, and then annealing it to between about 230 and 
530 K. The resulting surfaces exhibit c(6x2) LEED patterns but 
appear to be different, having oxygen densities of 5/6 and 2/3 
adatom per substrate atom for procedures (i) and (ii), respectively. 
Two possibilities are presented to account for this difference. The 
first is that the two surfaces consist of different phases. The second 
is that both surfaces consist of the same phase, the density differ- 
ence being explained by adatom vacancies. Structural models are 
presented as candidates for the phases. 16 references, 3 figures. 


27713 Cell volumes of APOQ,, AVQ,, and ANbO, com- 
pounds, where A = Sc, Y, La-Lu. Aldred, A.T. (Argonne 
National Lab., IL). Acta Crystallographica, Section B: Struc- 
tural Crystallography and Crystal Chemistry; B40: 569- 
574(1984). 

Precision lattice constants have been determined for a series 
of APOQ,, AVO,, and ANbO, compounds (where A is a rare-earth 
ion, Sc, Y, or La) with the monazite, zircon, and fergusonite struc- 
tures. The linear variation of the cube root of the unit-cell volume 
with the tabulated radius of the A ion has been evaluated. Within 
the rare-earth series, only the Gd compounds have cell volumes 
which deviate from straight-line behavior, a result which implies 
that r/sub Gd/ (CN=8) should be 1.196 (1) A. Systematic discrep- 
ancies are also noted for the corresponding Sc, Y, and La com- 
pounds which indicate that in these compounds the modified values 
of the radii should be r/sub Sc/ = 1.020 (2), r/sub Y/ = 1.54 (1), 
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and r/sub La/ = 1.313 (2) A. Literature cell constants have been 
used, in conjunction with the above analysis, to obtain radii for the 
analogous trivalent actinide ions, r/sub Pu/ = 1.250 (5), r/sub Am/ 
= 1.237 (5), and r/sub Cm/ = 1.224 (10) A. 29 references, 2 fig- 
ures, 4 tables. 


27714 Thermodynamic aspects of the plutonium-oxygen 
system. Tetenbaum, M. (Argonne National Lab., IL). ACS 
Symposium Series; No. 216, 109-122(1983). 

This paper reviews data on certain thermodynamic aspects 
of the nonstoichiometric Pu-O system, which may serve as a basis 
for use in reactor safety analysis. Emphasis is placed on phase rela- 
tionships, vaporization behavior, oxygen-potential measurements, 
and evaluation of pertinent thermodynamic quantities. Limited high 
temperature oxygen potential data obtained above the fluorite, di- 
phasic, and sesquioxide phases in the Pu-O system are presented. 28 
references, 4 figures, 1 table. 
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REFER ALSO TO CITATION(S) 28031 


27715 (DOE/ER/45202—1) Wetting and dispersion in 
ceramic/polymer melt injection molding systems. Sacks, 
M.D.; Williams, J.W.; Batich, C.D. (Florida Univ., Gaines- 
ville (USA). Dept. of Materials Science and Engineering). 
Nov 1985. Contract FG05-85ER45202. 1lp. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86009001. 

The major goal of this program is to achieve an improved 
understanding of the factors influencing dispersion of ceramic parti- 
cles in polymer melts. In general, there are three requirements in 
the dispersion of a powder in a liquid medium (e.g., a polymer 
melt): (1) wetting of the powder by the liquid; (2) breaking up 
powder agglomerates; and (3) maintaining the dispersed state (e.g., 
avoiding particle coagulation). Work has been initiated in each of 
these areas. Preliminary results are described. 


27716 (SAND—86-8216) Mechanical testing of graphite- 
epoxy composite tubes. Kawahara, W.A.; Totten, J.J.; Korel- 
lis, J.S.; Brandon, S.L. (Sandia National Labs., Livermore, 
CA (USA)). Apr 1986. Contract AC04-76DP00789. 3i1p. 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE86009608. 

The in-plane elastic moduli of a unidirectional graphite- 
epoxy laminate were evaluated by loading tubular specimens in ten- 
sion, torsion, and internal pressure. Similarly, “effective” moduli for 
crossply tubes of a prescribed lay-up were evaluated, then com- 
pared with predictions based upon plate lamination theory and the 
unidirectional moduli. Fixture design and software for test control, 
data acquisition, and data reduction are documented. 


3604 Polymers And Plastics 
REFER ALSO TO CITATION(S) 27596 


27717 (BDX—613-3420) Stress relaxation of cellular sili- 
cone material: 1984. Schneider, J.W. (Allied Corp., Kansas 
City, MO (USA). Bendix Kansas City Div.). Mar 1986. 
Contract AC04-76DP00613. 22p. NTIS, PC A02/MF AO; 
1; GPO Dep. File Number DE86009131. 

The long-term (10 years) stress relaxation properties of cellu- 
lar silicone materials at room temperature are under evaluation. 
Both equilibrium (random copolymer) and condensation- (block co- 
polymer) type base polymers are included. The equilibrium-type 
material used urea as the leachable filler, and the condensation-type 
material used ammonium chloride. Each material was compounded 
to yield densities of 0.34 and 0.52 g/cm® for thicknesses of 1.17, 
1.52, and 2.54 mm. These density-thickness combinations were com- 
pressed to nominal compressions of 20 and 40% with nine repli- 
cates at each condition. A specially designed fixture was used to 
maintain a specific compression on the cellular sample, and a uni- 
versal test machine acquired the load data. Currently, the predicted 
load retention is between 60 and 68% of the original load. 
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27718 (BLG—577) Structure of polyantimonic acid-poly- 
sulfone membranes. Leysen, R.; Doyen, W.; Vandenborre, 
H. (Centre d’Etude de l’Energie Nucleaire, Mol (Belgium). 
Studiecentrum voor Kernenergie). Apr 1985. 18p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86901188. 

Different porous structures can be obtained on polyanti- 
monic acid based membranes, prepared by the film casting tech- 
nique, by variation of the evaporation time. Characterization of 
these membranes has been performed by Scanning Electron Micros- 
copy (SEM) and Energy Dispersive Analysis of X-rays (EDAX), as 
well as electrochemically. The morphology of top- and bottom-sur- 
faces of the “glassy” type of membrane, as well as the top-surface 
of the “semi-glassy” and the “flexible” type are much alike; the 
magnitude of the mean pore diameter is of the order of 0.25 
micron. This is in contrast with the bottom-surface of the “semi- 
glassy” and the “flexible” type which contains pore openings about 
10 times greater. The distribution of the polyantimonic acid (80% 
in weight) in the three types of membranes is rather homogeneous 
in nature, as can be deduced from the EDAX-analysis. Differences 
in the content of polyantimonic acid can only be noticed for the 
bottom-surfaces of the “semi-glassy,” and the “flexible” type of 
membrane. The resistance towards ionic migration for the three 
types of membranes has been measured and found to be proportion- 
al with the evaporation time of the dope. All resistances were 
measured in 15 wt % NaOH at 19°C, and range from 0.23 Ocm? 
for the “glassy” type to 0.10 cm? for the “flexible” type. 


27719 (N—86-15391) Studies of molecular properties of 
polymeric materials: aerospace environmental effects on three 
linear polymers. Harries, W.L.; Ries, H.R.; Bradbury, C.A.; 
Gray, S.L.; Collins, W.D.; Long, S.A.T.; Long, E.R. Jr. 
(National Aeronautics and Space Administration, Hampton, 
VA (USA). Langley hanna Center). Dec 1985. 42p. 
NTIS, PC A03/MF AO! 

The development of crystal handling techniques for reflec- 
tion infrared spectroscopy and methods for the fabrication and test- 
ing of tensile specimens are discussed. Data from mechanical, ac 
and dc electrical, and electron paramagnetic resonance studies con- 
ducted to determine the effects of 0.1-MeV and 1.0-MeV electron 
radiation on Mylar, Kapton, Ultem, and metal-doped Ultem are 
presented. Total doses ranging from 1 X 10 to the 8 rads to 1 X 10 
to the 10 rads and dose rates from 5 X 10 to the 7 rads/hr to 1 X 
10 to the 9 rads/hr were employed. The results of a study on the 
effects of aircraft service-environment fluids on Ultem are also re- 
ported. The weights and mechanical properties of Ultem were eval- 
uated before and after exposure to water, JP4, Skydrol, an anti- 
freeze, and a paint stripper. 


Relative Raman scattering cross sections for che- 
uibaainiel and physisorbed pyridine molecules adsorbed on sur- 
face-enhanced Raman-scattering-active Ag films in ultrahigh 
vacuum: Local-field effects in the low-coverage regime. Gier- 
giel, J.; Ushioda, S.; Hemminger, J.C. (Department of Phys- 
ics, University of California, Irvine, California 92717). Physi- 
cal Review [Section] B: Condensed Matter; 33: No. 8, 5657- 
5663(15 Apr 1986). Contract FG03-85ER45196. 

We have studied the Raman scattering from pyridine ad- 
sorbed on silver films evaporated on cleaved mica (100 K) in ultra- 
high vacuum. These silver films have only a small number of che- 
misorption sites (~2%). The chemisorption sites are filled preferen- 
tially during initial stages of adsorption, followed by filling of the 
physisorption sites. Both physisorbed and chemisorbed pyridine ex- 
hibit strongly enhanced Raman scattering. At one monolayer cov- 
erage the average scattering enhancement is a factor-of-55 larger 
for the chemisorbed molecules. When pyridine-d; molecules are 
used to saturate the chemisorption sites, subsequent adsorption of 
pyridine-hs results in partial displacement of the pyridine-ds to 
physisorbed sites. This displacement phenomenon allows us to 
measure the ratio of the Raman cross sections for chemisorbed and 
physisorbed pyridine in the neighborhood of chemisorption sites. 
This ratio is less than 4. Combining this measurement with the 
factor-of-55-larger overall average enhancement for chemisorbed 
molecules compared to phys- isorbed molecules, we conclude that 
molecules (including those just physisorbed) in the neighborhood of 
the chemisorption site exhibit an extra enhancement. We have also 
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analyzed the coverage dependence of the Raman intensity and 
found it to be well described by a simple depolarization model. The 
average optical polarizability in this model is ~ 10 A* This value is 
essentially the same as the value reported for pyridine adsorbed on 
annealed surface-enhanced Raman-scattering-inactive silver films. 


27721 Role of the intermolecular interactions in the two- 
dimensional ambient-pressure organic superconductors £- 
(ETI; and B-(ET)»IBr2. Whangbo, M.H.; Williams, J.M.; 
Leung, P.C.W.; Beno, M.A.; Emge, T.J.; Wang, H.H. 
(North Carolina State Univ., Raleigh). Inorganic Chemistry; 
24: No. 22, 3500-3502(23 Oct 1985). Contract W-31-109- 
ENG-38 

Two ambient-pressure organic superconductors have recent- 
ly been synthesized from the sulfur-containing organic donor bis- 
(ethylenedithio)tetrathiafulvalene (BEDT-TTF or ET). These su- 
perconductors B-(ET)Is (T/sub c/ ~ 1.6 K) and B-(ET)IBr; (T/ 
sub c/ ~ 2.8 K) have stacks of ET molecules, and each ET stack 
contains loosely dimerized (ET)2* units. The ET stacks also form 
molecular sheets. In the B-(ET):X crystals, the sheets of (ET):* 
dimers and X~ anions (Is~ or IBr2~) alternate. Between adjacent 
ET stacks in each ET sheet, numerous short S...S contact distances 
less than 3.6 A(i.e., the van der Waals radii sum of the S atoms) 
occur which suggests the presence of strong interstack interactions. 
In agreement with these structural characteristics, various electrical 
conductivity and optical measurements and band electronic struc- 
ture calculations reveal that the B-(ET)2X salts are two-dimensional 
(2D) metals. In the following, the intermolecular interactions be- 
tween the ET molecules and their relations to the band structure 
are examined. In order to better describe the interstack S...S inter- 
actions, the s and p orbitals of carbon and sulfur were represented 
by double-zeta Slater type orbitals as employed in our band elec- 
tronic structure calculations. Also, the significance of the short in- 
terstack S...S contacts for the interactions between ET molecules 
will be examined. 18 references, 1 figure, 1 table. 
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REFER ALSO TO CITATION(S) 26971, 27027, 27027, 27028, 27028, 27033, 
27112, 27113, 27114, 27115, 27155, 27480, 27806, 27848, 27910, 28170, 28943, 
28943, 28944, 28944, 28945, 28947 


27722 (BMI/ONWI—580) Nature of the interfacial 
region between cementitious mixtures and rocks from the 
Palo Duro Basin and other seal components. Wakeley, L.D.; 
Roy, D.M. (Pennsylvania State Univ., University Park 
(USA). Materials Research Lab.). Mar 1986. Contract 
AC02-83CH10140. 57p. NTIS, PC A04/MF A0Ol; 1; GPO 
Dep. File Number DE86009351. 

Using the interface zone as an indicator of compatibility, 
preliminary tests were run using cement-based formulations de- 
signed to be used for shaft sealing in conjunction with evaporite 
and clastic rocks of the Palo Duro Basin, one of several potential 
sites for a high-level radioactive waste repository. Emphasis fo- 
cused on two formulations, both designed to be slightly expansive. 
Mixture 83-05 was tested in combination with anhydrite and silt- 
stone. A comparable mixture (83-03) containing salt was used with 
the halite. Cement, rocks, and their respective interfaces were ex- 
amined using x-ray diffraction, optical microscopy, and scanning 
electron microscopy. Bond strengths between rock and cement as 
well as between selected steels and grout were determined as a 
function of curing conditions and pretest surface treatment. Per- 
meabilities of cement/rock and cement/steel composites were also 
determined. Bond strength and permeability were found to vary 
with curing conditions as well as surface treatment. 


27723 (CBPF-NF—019/85) Skin effect in conducting 
fractals. Tsallis, C.; Caride, A.O.; Bollini, C.G.; Giambiagi, 
J.J.; Helman, J.S. (Centro Brasileiro de Pesquisas Fisicas, 
Rio de Janeiro). 1985. 16p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86701747. 

The skin effect should be a neat tool for measuring fractal 
dimensionalities of arbitrarily rough and irregular conductors. By 
assuming the well known expression for the skin depth delta varies 
as or is proportional to 1/V@ (@ identical to frequency of the elec- 
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tromagnetic field), it is obtained, for the electrical resistance of an 
arbitrary fractal conductor, R varies as or is proportional to 
@(1+2d sub(L)-d sub(S))/2, where d sub(S) and d sub(L) respec- 
tively are the fractal dimensionality of the surface of the conductor, 
and that of the profile of the same surface cut along the current 
flow direction. Furthermore, the electromagnetic power dissipation 
is given by P varies as or is proportional to o sup((s sub(S)-3)/2). 
Consequently, experiments providing R vs. w and P vs. w enable 
simple and direct knowledge of d sub(S) and d sub(L). 


27724 (CONF-841157—103) Pulsed CO, laser annealing 
of ion-implanted silicon. James, R.B.; Narayan, J.; Christie, 
W.H.; Eby, R.E..; Holland, O.W.; Wood, R.F. (Oak Ridge 
National Lab., TN (USA)). Nov 1984. Contract AC04- 
76DP00789;AC05-840R21400. 7p. NTIS, PC A02/MF A011; 
1; GPO Dep. File Number DE86009142. 

From Materials Research Society annual meeting; Boston, 
MA, USA (26 Nov 1984). 

From studies of time-resolved reflectivity and microstruc- 
tural changes, we have obtained direct evidence of CO: laser-in- 
duced melting above a threshold energy density. Results of the op- 
tical measurements, transmission electron microscopy, and second- 
ary ion mass spectrometry are reported. The measurements show 
that melt depths as deep as 1 ym can be achieved with pulsed CO2 
laser radiation. By using differential absorption between layers with 
different free-carrier densities, we find that a CO: laser can be used 
to melt regions which are embedded in the material. It is likely that 
this observed phenomenon is impossible to obtain with a visible or 
ultraviolet laser. 


27725 (DOE/ER/10437—T7) Radiation damage and du- 
rability in nuclear waste materials. Progress report, October 
1, 1982-September 31, 1983. Howitt, D.G. (California Univ., 
Davis (USA). Dept. of Mechanical Engineering). 1983. 
Contract AT03-79ER10437. 17p. NTIS, PC A02/MF A011; 
1; GPO Dep. File Number DE86008547. 

The research efforts to evaluate the process of radiation 
damage in nuclear materials have centered about the description of 
radiation damage in borosilicate and binary silicate glasses. The 
mechanism by which radiation damage occurs in these glasses from 
electrons is due to the formation of molecular oxygen by ionization 
processes. The aggregation of the oxygen depends upon the migra- 
tion of the associated cation interstitials from the damage sites and 
the local oxygen concentration is not significantly altered by the 
formation of the bubbles in the early stages of growth. Investiga- 
tions into the radiation damage of nuclear waste materials from 
heavy particles have shown that for uniform ion dose at low 
energy and moderate flux microstructures similar to those formed 
from electron irradiation can result. It is apparent, however, that 
the two radiation damage processes are completely different. The 
model for the durability of amorphous nuclear waste material is 
continuing and comparisons with diffusion experiments show that a 
reasonable fit to the models can be made in glass. The diffusion is 
described in terms of anion and cation diffusion through a polygo- 
nal hole network with various binding energies favoring the ions to 
particular sites because of charge compensation. 


27726 (DOE/ER/10765—T2) [Silicate aluminosilicate 
and borosilicate glasses and chemical studies by high tempera- 
ture calorimetry]. Progress report. Navrotsky, A. (Arizona 
State Univ., Tempe (USA)). 1985. Contract AC02- 
80ER10765. 10p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86009335. 

For about six years we have been working on aspects of sili- 
cate glass and melt thermodynamics. The first two years of the 
project were funded by Sandia Labs, the next four by the current 
DOE contract (DE-AC0280ER1076S), and by the NSF. Goal is a 
more detailed and physically based understanding of the relations 
among structure, thermodynamics, and physical properties of glass- 
es and melts, including both relatively simple systems and those of 
complex compositions relevant to geologic and technological proc- 
esses. Specific aims are: to measure enthalpies of mixing and vitrifi- 
cation in selected glasses by high temperature oxide melt solution 
calorimetry, to combine these data with high temperature drop ca- 
lorimetric data to generate date applicable to the molten state, to 
model entropies of mixing in the melts and to calculate solid-liquid 
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phase equilibria, to extend calorimetric measurements to water-con- 
taining systems, and to interpret and correlate our findings in terms 
of glass and melt structure, bonding, chemical systematics, and the- 
oretical predictions. 


27727 (DOE/ER/45219—T1) Characterization of the 
redox behavior and stability of conducting oxides. Anderson, 
H.U.; Howard, S.A.; Sparlin, D.M. (Missouri Univ., Rolla 
(USA)). Jan 1986. Contract FG02-85ER45219. 164p. NTIS, 
PC A08/MF AO1; 1; GPO Dep. File Number DE86009871. 

Goal was to study the relation between electrical conductivi- 
ty, oxidation-reduction kinetics, defect structure, and composition 
of n- and p-type binary and ternary transition metal oxides. The ex- 
perimental part included, thermogravimetry, x-ray diffraction, ther- 
mally stimulated current, oxygen diffusion, optical absorption, 
transmission electron microscopy, electrical conductivity, and See- 
beck measurements. The oxide systems studied were La-doped 
SrTiOs, Mg-doped LaCrOs, Mg-doped LaMnOs, Sr-doped 
LaMnOs, and Nb-doped LaCrOs. Results show that at low oxygen 
activity donor doped LaCrQOs is n-type but becomes p-type as oxi- 
dation occurs; substitution of 50% Mn into LaCrOs enables the 
compound to be sintered to high density in air at 1500°C; LaMnOs 
tends to decompose as reduction occurs with Mg-doped LaMnOs 
being more stable than Sr-doped LaMnOs;; LaMnOs decreases its 
conductivity at oxygen activities 10° to 10° times higher than for 
LaCrOs; and upon reduction Mg and Sr-doped LaCrOs3 expands 
about 0.04% and 0.4% respectively. 


27728 (DOE/IR/10221—T1) Strength and thermal prop- 
erties of ESTACRON. Final report. Zia, P. (North Carolina 
State Univ., Raleigh (USA). Dept. of Civil Engineering). 
Jan 1982. Contract FG01-79IR10221. 115p. NTIS, PC A06/ 
MF AOl1; 1; GPO Dep. File Number DE86008681. 

ESTACRON is a patented cementitious construction materi- 
al composed of portland cement, sand, stack dust (cement kiln 
dust), fly ash, polyethylene strips, and water. Compared with con- 
ventional concrete, the combination of stack dust and fly ash may 
be viewed as a replacement for aggregate. However, because of 
their cementitious quality, they could also be regarded as a part of 
the binder along with cement. In addition, polyethylene strips serve 
as a reinforcement of the material. This testing and evaluation pro- 
gram was undertaken to assess the strength and thermal properties 
of ESTACRON. The characteristics of the constituent materials 
used in ESTACRON were determined and identified. Well over 
400 tests were performed, involving 51 different mix designs. In 
order to evaluate ESTACRON as a structural material, eight rein- 
forced ESTACRON beams and slabs were tested as a pilot study. 
Thermal conductivity for two different ESTACRON mixes was de- 
termined and compared with that of the conventional normal 
weight concrete. 


27729 (IC—84/236) Itinerant electron theory of transi- 
tion metal compounds of mixed valency Lasub(1 - 
x)Srsub(x)MnOs. Mazzaferro, J.; Balseiro, C.A.; Alascio, B. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Dec 1984. 18p. NTIS (US Sales Only), PC A02/ 
MF AOl1. File Number DE86701835. 

We use a simplified model to calculate the electronic band 
structure of compounds of the type of Lasub(1 - x)Srsub(x)MnOs. 
The model includes two non-equivalent sites for the transition 
metal ions as well as strong Coulomb and exchange interactions be- 
tween d electrons. Using the resulting band structure we discuss the 
correlation between magnetic order and conductivity in these com- 
pounds. 


27730 (IC—85/16) Evidence for many-body interactions 
in the structure of molten alkali chlorides. Malescio, G.P.; 
Pastore, G.; Ballone, P.; Tosi, M.P. (International Centre 
for Theoretical Physics, Trieste (Italy); International School 
of Advanced Studies, Trieste (Italy)). Feb 1985. 12p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86701836. 

An inversion of the measured partial structure factors of 
molten sodium chloride is attempted in order to assess some qualita- 
tive features of interionic forces in the melt. We start from a calcu- 
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lation of liquid structure and thermodynamic properties by means 
of a refined theory based on interionic pair potentials determined 
from properties of the solid phase. This yields very good agreement 
with the measured values of the internal energy and the compress- 
ibility of the liquid, whereas discrepancies with the observed struc- 
ture are mainly localized in the region of interionic distances out- 
side the minimum of the cation-anion potential. These discrepan- 
cies, when interpreted in terms of effective pair potentials in the 
melt through inversion of the structural data, strongly suggest the 
presence of many-body effects, insofar as such effective pair poten- 
tials oscillate with the local liquid structure and are inconsistent 
with the measured thermodynamic quantities. A similar analysis of 
data on molten rubidium and cesium chloride, though harder to 
carry out quantitatively, supports the above conclusion. 


27731 (IC—85/37) On TM polarized non-linear surface 
polaritons. Mihalache, D. (International Centre for Theoreti- 
cal Physics, Trieste (Italy)). Apr 1985. 8p. NTIS (US Sales 
Only), PC A02/MF AOl1. File Number DE86701752. 

Dispersion relations are derived for TM polarized non-linear 
surface polaritons (NLSP) propagating in a three layer system: opti- 
cally linear medium - dielectric thin film of thickness d - optically 
non-linear substrate characterized by a dielectric tensor which de- 
pends on the square of the normal electric field component. At res- 
onance of TM polarized NLSP with both longitudinal and trans- 
versal oscillations in the thin film a splitting of the dispersion 
curves occurs. The gap-width is proportional to (d/lambda)sup(1/ 
2), where lambda is the wavelength of NLSP. 


27732 (IC—85/40) Bistable states of TM polarized non- 
linear waves guided by symmetric layered structures. Miha- 
lache, D. (International Centre for Theoretical Physics, Tri- 
este (Italy)). Apr 1985. 1lp. NTIS (US Sales Only), PC 
A02/MF AO0O1. File Number DE86701753. 

Dispersion relations for TM polarized non-linear waves 
propagating in a symmetric single film optical waveguide are de- 
rived. The system consists of a layer of thickness d with dielectric 
constant epsilon, bounded at two sides by a non-linear medium 
characterized by the diagonal dielectric tensor 
epsiloni: =epsilone: =epsilono, epsilonss = epsilono + achemical 
bondEschemical bond?, where Es is the normal electric field com- 
ponent. For sufficiently large d/lambda (lambda is the wavelength) 
we predict bistable states of both symmetric and antisymmetric 
modes provided that the power flow is the control parameter. 


27733 (INIS-mf—10073, pp TU-4.7) First observations 
of time-resolved submillimetre photoconduction in indium 
phosphide. Chamberlain, J.M.; Reeder, A.A.; Claessen, 
L.M.; Rikken, G.L.J.A.; Wyder, P. (Nottingham Univ., UK; 
Katholieke Univ. Nijmegen, Netherlands. Research Institute 


for Materials). 1985. NTIS (US Sales Only), PC A07/MF 
AO01. File Number DE86701485. (CONF-850774—). 

From International conference on hot electrons; Innsbruck, 
Austria (8 Jul 1985). 


27734 (INIS-mf—10073, pp TU-4.11) Hot electron insta- 
bilities in n-PbTe and n-Pbsub(1-x)Snsub(x)Te epitaxial 
layers. Krotkus, A.; Lideikis, T.; Plytnikas, A.; Zurauskas, 
S. (Acadamy of Sciences of the Luthanian SSR, Luthanian, 
USSR. Institute of Semiconductor Physics). 1985. NTIS 
(US Sales Only), PC A0O7/MF AOl. File Number 
DE86701485. (CONF-850774—). 

From International conference on hot electrons; Innsbruck, 
Austria (8 Jul 1985). 


27735 (INIS-mf—10073, pp TU-5.1) Impact ionization in 
InP and GaAs. Stillman, G.E.; Robbins, V.M.; Hess, K. (Illi- 
nois Univ., Urbana, USA. Electrical Engineering Research 
Lab.). 1985. NTIS (US Sales Only), PC A07/MF A01. File 
Number DE86701485. (CONF-850774—). 


From International conference on hot electrons; Innsbruck, 
Austria (8 Jul 1985). 
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27736 (INIS-mf—10073, pp WE-1.6) Two-dimensional 
electron transport and hot electron effects in InP-/n-AlInAs 
heterostructures. Inoue, M.; Hayashi, H.; Sasaki, G. (Osaka 
Inst. of Tech., Japan; Sumitomo Electric Industries Ltd., 
Itami, Hyogo, Japan. Itami Research Div.). 1985. NTIS (US 
Sales Only), PC A0O7/MF AO1. File Number DE86701485. 
(CONF-850774—). 

From International conference on hot electrons; Innsbruck, 
Austria (8 Jul 1985). 


27737 (INIS-mf—10073, pp THU-1.5) Recombination of 
confined carriers in Insub(0.53) Gasub(0.47) As/InP and 
Insub(0.75) Gasub(0.25) Assub(0.5) Psub(0.5)/InP interfaces. 
Bimberg, D.; Bauer, R.; Oertel, D.; Mycielski, J.; Goetz, 
K.H.; Razeghi, M. (Technische Univ. Berlin, Germany, 
F.R. Inst. fuer Festkoerperphysik I; Warsaw Univ., Poland. 
Inst. Fizyki Teoretycznej; RWTH-Aachen, Germany, F.R. 
Inst. fuer Halbleitertechnik, Basislabor; Thomson-CSF, Do- 
maine de Corbeville, 91 - Orsay, France). 1985. NTIS (US 
Sales Only), PC A07/MF AO1. File Number DE86701485. 
(CONF-850774—). 

From International conference on hot electrons; Innsbruck, 
Austria (8 Jul 1985). 


27738 (INIS-mf—10073, pp FR-1.5) Electron drift veloc- 
ity in Gasub(0.47) Insub(0.53)As at very high fields. Nag, 
B.R.; Ahmed, S.R.; Deb Roy, M. (Calcutta Univ., India. 
Inst. of Radio Physics and Electronics; Jadavpur Univ., Cal- 
cutta, India). 1985. NTIS (US Sales Only), PC A07/MF 
AO1. File Number DE86701485. (CONF-850774—). 

From International conference on hot electrons; Innsbruck, 
Austria (8 Jul 1985). 


27739 (INIS-mf—10073, pp FR-2.2) New transport phe- 
nomena in superlattices and resonant tunneling bipolar tran- 
sistors. Capasso, F.; Mohammed, K.; Cho, A.Y.; Hutchin- 
son, A.L. (AT and T Bell Laboratories, Murray Hill, NJ, 
USA). 1985. NTIS (US Sales Only), PC A07/MF AO1. File 
Number DE86701485. (CONF-850774—). 

From International conference on hot electrons; Innsbruck, 
Austria (8 Jul 1985). 


27740 (NUREG/CR—4585) Investigation of the stability 
of clay/basalt packing materials. Peacor, D.R.; Essene, E.J.; 
Lee, J.H. (Michigan Univ., Ann Arbor (USA). Dept. of Ge- 
ological Sciences). Mar 1986. 132p. NTIS, PC A07/MF 
AOl - GPO. File Number T186901282. 

Geological systems analogous to proposed packing materials 
have been reviewed and investigated and approximate temperature 
limits for smectite, mixed layer smectite/layer smectite/illite and 
illite have been found to be 100, 200 and 250°C respectively. All 
phases are metastable, with reaction rates being controlled by fac- 
tors influencing kinetics, principally temperature and rock/water 
ratio. Even over geological time periods the phases may exist me- 
tastably at low temperatures with low water/rock ratios. Experi- 
ments with bentonite/basalt mixtures confirm that there is little 
change at 300°C and below in simulated packing conditions for ex- 
perimental durations of up to a year and a half. Data are consistent 
with a lack of equilibrium, such that experimental reactions occur 
at much higher temperatures than in geologic systems, and cannot 
be used to reliably predict the state of such systems over long time 
periods. Analysis of geological system suggests that a suitable con- 
tinuous clay matrix can minimize the degree of transition of clays 
and clay/basalt mixtures. 


27741 (SAND—85-2447C) Raman spectra of rings in sili- 
cate material. Tallant, D.R.; Bunker, B.C.; Brinker, C.J.; 
Balfe, C.A. (Sandia National Labs., Albuquerque, NM 
(USA)). 1986. Contract AC04-76DP00789. 7p. (CONF- 
860445—6). NTIS, PC A02/MF A0Oi; 1; GPO Dep. File 
Number DE86009629. 

From Materials Research Society spring meeting; Palo Alto, 
CA, USA (15 Apr 1986). 

Raman spectroscopic studies on gel-derived silicates have 
confirmed that narrow bands near 607 cm-1 and 492 cm-l, first ob- 
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served in the Raman spectrum of fused silica, are associated with 
three- and four-fold siloxane rings. Using these results, we have 
identified three- and four-fold siloxane rings in other high-surface- 
area silica materials, including leached glasses and Cab-O-Sil. This 
Raman spectroscopic evidence not only shows that small siloxane 
rings are a common characteristic of a number of silica materials 
but also suggests that they form preferentially at silica surfaces. 
This paper reviews the Raman spectroscopic evidence that led to 
the identification of the vibrational frequencies of the small siloxane 
rings and presents the results of Raman experiments on high-sur- 
face-area silica materials in which the concentration of small silox- 
ane rings is enhanced compared to fused silica. 


27742 (UCRL—15784) Uniformly-doped Cr, Nd:GGG 
crystals. Final report, January 1, 1985-December 31, 1985. 
O'Dell, E.W. (Allied-Signal, Inc., Morristown, NJ (USA). 
Electronic Materials and Devices Lab.). 11 Apr 1986. Con- 
tract W-7405-ENG-48. 2lp. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE86009692. 

It has been demonstrated that the pellet feed technique can 
achieve leveling of chromium concentration in Czochralski growth 
of Cr,Nd:GGG crystals, but there are serious problems. The most 
serious one is the presence of iridium inclusions from using the lev- 
eling technique. It would be best to attack the problem by preheat- 
ing the feed material. Observed local variations in refractive index 
are attributed to variation in chromium concentration. Stress bire- 
fringence has varied somewhat in degree and distribution from run 
to run, but has generally been rather strong in spite of the use of 
extended necking before starting the cone, efforts to achieve 
smooth control, etc. 


27743 Imaging of radio-carbon clusters in high-purity 
germanium using a self-detection scheme. Luke, P.N.; Haller, 
E.E. (Lawrence Berkeley Laboratory and Department of 


Materials Science and Mineral Engineering, University of 
California, Berkeley, California 94720). Journal of Applied 
Physics; 59: No. 11, 3734-3736(1 Jun 1986). Contract AC03- 
76SF00098. 


A new isotope-specific and quantitative technique based on 
self-detection in a position-sensitive detector has been developed for 
the imaging of radio-carbon clusters in high-purity Ge. Using a 
novel position-sensitive detector concept, a one-dimensional spatial 
resolution of ~200 jm FWHM and a sensitivity of ~6 x 107 #*C 
atoms per cluster has been obtained. This technique can be applied 
to other semiconductors which can be used to fabricate self-count- 
ing position-sensitive nuclear radiation detectors. 


27744 Kinetics of Pd2Si layer growth measured by an x- 
ray diffraction technique. Coulman, B.; Chen, H. (Depart- 
ment of Metallurgy and Mining Engineering and the Mate- 
rials Research Laboratory, University of Illinois at Urbana- 
Champaign, Urbana, Illinois 61801). Journal of Applied Phys- 
ics; 59: No. 10, 3467-3474(15 May 1986). Contract AC02- 
76ERO1198. 

An x-ray diffraction approach has been developed for deter- 
mination of the kinetics of growth of Pd2Si layers. Epitaxial Pd2Si 
films were grown on Si(111) substrates over a temperature range of 
160-222°C by a solid-state reaction between the substrates and the 
Pd overlayers. The parabolic rate equation was verified and rate 
constants showed Arrhenius behavior with an activation energy E/ 
sub a/ = 1.06 eV and prefactor ko = 7 x 10-* cm/s. The low 
value of E/sub a/ suggests a short-circuit diffusion mechanism. It is 
reasonable to expect that impurities and microstructure may play 
important roles in the growth process. Impurity levels in the speci- 
mens were evaluated by analytic techniques suited to thin-film 
study: Rutherford backscattering spectrometry, secondary ion mass 
spectrometry, and Auger electron spectrometry. No impurities 
were present at concentrations approaching 1 at. %. Some O, C, 
and F were detected at the Pd2Si/Si interfaces. The annealing am- 
bient was the major source of further contamination. Upon emer- 
gence of the growth interface through the sample surface (some 
Pd2Si on surface), impurity pickup was detected. Interfacial rough- 
ness was indicated by all the techniques to be on the order of 20 
nm. 
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27745 Rapid thermal annealing and regrowth of thermal 
donors in silicon. Stein, H.J.; Hahn, S.K.; Shatas, S.C. 
(Sandia National Laboratories Division 1111, Albuquerque, 
New Mexico 87185). Journal of Applied Physics; 59: No. 10, 
3495-3502(15 May 1986). Contract AC04-76DP00789. 

Rapid thermal annealing (RTA) of 450° thermal donors in Si 
at temperatures between 600 and 1000°C and their subsequent re- 
growth between 375 and 450°C have been investigated by infrared 
absorption and resistivity measurements. Thermal donors for small 
oxygen clusters identified by their excited state absorption are 
present in as-grown Czochralski Si, ‘whereas a large range of cluster 
sizes are observed after extended heating at 450°C. The tempera- 
ture required for RTA is lower when only small clusters are 
present. Removal of thermal donors by RTA restores 5-8 oxygen 
atoms to interstitial sites per electrically measured donor removed, 
which supports oxygen cluster models for thermal donors. Restora- 
tion of oxygen to interstitial sites upon removal of thermal donors 
also impacts models treating relationships between thermal donors 
and oxygen precipitation in Si. An activation energy of 2.5 +- 0.2 
eV is obtained for RTA removal of thermal donors, consistent with 
oxygen diffusion. Initial regrowth of thermal donors after RTA at 
1000°C occurs with an activation energy of 1.7 +- 0.2 eV. 


27746 Light-induced degradation and thermal recovery of 
the photoconductivity in hydrogenated amorphous silicon 
films. Eser, E. (Chronar Corporation, P.O. Box 177, Prince- 
ton, New Jersey 08540). Journal of Applied Physics; 59: No. 
10, 3508-3515(15 May 1986). 

Kinetics of light-induced degradation and thermal recovery 
of the photoconductivity in hydrogenated amorphous silicon have 
been investigated. Rate equations for these processes were derived 
using the principles of reaction rate theory. Both degradation and 
recovery were found to be thermally activated with activation en- 
ergies of 0.1 and 1.35 eV, respectively. Experimental results support 
the bond breaking model for the degradation. Stabilization of 
broken bonds is achieved by structural relaxation. Thermal recov- 
ery proceeds through hydrogen hopping from one dangling bond 
to another. Experimental evidence suggests the existence of an 
upper limit in the density of light-induced defects. A microscopic 
model, consistent with experimental observations, is proposed for 
the light-induced generation and thermal recovery of defects in a- 
Si:H. 


27747 Comparisons between a gas-phase model of silane 
chemical vapor deposition and laser-diagnostic measurements. 
Breiland, W.G.; Coltrin, M.E.; Ho, P. (Sandia National Lab- 
oratories, Albuquerque, New Mexico 87185). Journal of Ap- 
plied Physics; 59: No. 9, 3267-3273(1 May 1986). Contract 
AC04-76DP00789. 

Theoretical modeling and experimental measurements have 
been used to study gas-phase chemistry in the chemical vapor depo- 
sition (CVD) of silicon from silane. Pulsed laser Raman spectrosco- 
py was used to obtain temperature profiles and to obtain absolute 
density profiles of silane during deposition at atmospheric and 6- 
Torr total pressures for temperatures ranging from 500 to 800°C. 
Laser-excited fluorescence was used to obtain relative density pro- 
files of Sie during deposition at 740 °C in helium with 0-12 Torr 
added hydrogen. These measurements are compared to predictions 
from the theoretical model of Coltrin, Kee, and Miller. The predic- 
tions agree qualitatively with experiment. These studies indicate 
that fluid mechanics and gas-phase chemical kinetics are important 
considerations in understanding the chemical vapor deposition 
process. 


27748 Fractal geometry of vapor-phase aggregates. 
Martin, J.E.; Schaefer, D.W.; Hurd, A.J. (Sandia National 
Laboratories, Albuquerque, New Mexico 87185). Physical 
Review [Section] A: General Physics; 33: No. 5, 3540- 
3543(May 1986). Contract AC04-76DP00789. 

Static and dynamic light scattering and small-angle x-ray 
scattering measurements are reported for vapor-phase aggregates of 
silica. From the static scattering data the fractal dimension is found 
to be ~ 1.84 +- 0.08, in agreement with the prediction of the clus- 
ter-cluster aggregation model. The Rayleigh linewidth is found to 
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vary as the 2.7 power of the momuntum transfer for large momen- 
tum transfer. 


27749 Mobility of cations in magnesium aluminate spinel. 
Martinelli, J.R.; Sonder, E.; Weeks, R.A.; Zuhr, R.A. (Solid 
State Division, Oak Ridge National Laboratory, Oak Ridge, 
Tennessee 37831). Physical Review [Section] B: Condensed 
Matter; 33: No. 8, 5698-5701(15 Apr 1986). 

Transport of cations in magnesium aluminate spinel due to 
an applied electric field at approximately 1000 °C has been meas- 
ured by observing changes in elemental concentrations near the 
cathode and anode surfaces using ion backscattering techniques. 
The results indicate that magnesium ions are the mobile species at 
1000 °C and that these ions combine with ambient oxygen at the 
cathode surface to form a MgO layer. Quantitative interpretation of 
the data leads to the conclusion that the ionic transference number 
of spinel becomes approximately 0.5 after treatment in an electric 
field. 


27750 Antisite-related defects in plastically deformed 
GaAs. Omling, P.; Weber, E.R.; Samuelson, L. (Center for 
Advanced Materials, Lawrence Berkeley Laboratory, Uni- 
versity of California, Berkeley, California 94720). Physical 
Review [Section] B: Condensed Matter; 33: No. 8, 5880- 
5883(15 Apr 1986). Contract AC03-76SF00098. 

Optical absorption measurements on plastically deformed 
GaAs show that the total extrinsic absorption increases with defor- 
mation, while the quenchable EL2 absorption stays constant. The 
nonquenchable extrinsic absorption is observed to be proportional 
to the EPR measured As/sub Ga/ containing defects produced 
during deformation. Since the As/sub Ga/-related defects produced 
by plastic deformation anneal at T~650 °C, the implication for any 
correlation between EL2 and As/sub Ga/ antisites is that only 
those As/sub Ga/-related EPR centers which are stable up to at 
least 950 °C can possibly be responsible for the EL2 level. 


27751 Determination of interface states for CaF2/Si(111) 
from near-edge x-ray-absorption measurements. Himpsel, 
F.J.; Karlsson, U.O.; Morar, J.F.; Rieger, D.; Yarmoff, J.A. 
(IBM Thomas J. Watson Research Center, P.O. Box 218, 
Yorktown Heights, New York 10598). Physical Review Let- 
ters; 56: No. 14, 1497-1500(7 Apr 1986). 

The technique of polarization-dependent near-edge x-ray ab- 
sorption is applied to an interface by taking advantage of core-level 
and Auger energy shifts for interface atoms. For epitaxial CaF2/ 
Si(111) several unoccupied Ca- and F- derived interface states are 
found. The orientation of the corresponding orbitals is determined 
from the polarization dependence. The Ca atoms at the interface 
are found to be in the 1+ oxidation state. 


27752 Multiple-quantum NMR study of clustering in hy- 
drogenated silicon. Baum, J.; Gleason, K.K.; 
Pines, A.; Garroway, A.N.; Reimer, J.A. (University of 
California, Berkeley, California 94720). Physical Review Let- 
ters; 56: No. 13, 1377-1380(31 Mar 1986). Contract AC03- 
76SF00098. 

Multiple-quantum nuclear-magnetic-resonance techniques are 
used to study the distribution of hydrogen in hydrogenated amor- 
phous silicon. Using the fact that multiple-quantum excitation is 
limited by the size of the dipolar-coupled spin system, we show 
that the predominant bonding environment for hydrogen is a clus- 
ter of four to seven atoms. For device quality films, the concentra- 
tion of these cluster defects increases with increasing hydrogen 
content. At very high hydrogen content, the clusters are replaced 
with a continuous network of silicon-hydrogen bonds. 


27753 Dynamic core-hole screening effects in the C-KVV 
Auger line shape of graphite. Houston, J.E.; Ramaker, D.E.; 
Rogers J.W. Jr.; Rye, R.R.; Hutson, F.L. (Sandia National 
Laboratories, Albuquerque, New Mexico 87185). Physical 
Review Letters; 56: No. 12, 1302-1304(24 Mar 1986). Con- 
tract AC04-76DP00789. 

Evidence is presented for the presence of a “shakedown” 
satellite near threshold in the C-KVV Auger spectrum of graphite. 
Its origin is shown to be an electron in a relatively long-lived va- 
lence-core excitonic level (populated as a result of dynamic core- 
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hole screening) which participates in the Auger decay. Modeling of 
the shakedown contribution considerably improves agreement in 
the threshold region between the experimental line shape and a 
simple one-electron model and represents the first report of Auger 
intensity resulting from this type of excitonic configuration. 


27754 Sharp diffraction maxima from an_ icosahedral 
glass. Stephens, P.W.; Goldman, A.I. (Department of Phys- 
ics, State University of New York, Stony Brook, New York 
11794). Physical Review Letters; 56: No. 11, 1168-1171(17 
Mar 1986). Contract AC02-76CHO00016. 

We consider densely packed assemblies of icosahedra, such 
that icosahedral bond-orientational order is enforced throughout 
the sample. The peaks in the calculated diffraction patterns may be 
put in a one-to-one correspondence with the electron and x-ray dif- 
fraction patterns from icosahedral Al-Mn alloys, allowing the deter- 
mination of the packing-unit size. We show that these maxima are 
not Bragg diffraction peaks, but have an intrinsic width, and may 
be understood as resulting from the interference between two or 
more characteristic lengths, as originally discussed by Hendricks 
and Teller. 


27755 Ambient pressure superconductivity at 4-5 K in B- 
(BEDT-TTF)Aul. Carlson, K.D.; Crabtree, G.W.; Nunez, 
L.; Wang, H.H.; Beno, M.A.; Geiser, U.; Firestone, M.A.; 
Webb, K.S.; Williams, J.M. (Argonne National Lab., IL, 
1986) Solid State Communications; 57: No. 2, 89-92(Jan 

Crystals of B-~(BEDT-TTF)Aulk, derived from the sulfur- 
based organic donor bis(ethylenedithio)tetrathiafulvalene [BEDT- 
TTF or "ET’] have been synthesized by electrocrystallization and 
studied by rf penetration depth measurements at ambient pressure 
and at temperatures down to 0.45 K. The crystals were found to be 
superconducting at ambient pressure with Tsub(c) = 3.93-4.98 K, 
which represent the highest values of Tsub(c) thus far observed at 
ambient pressure for an organic superconductor. Measurements of 
the upper critical field anisotropy are reported. 


27756 Role of anions on the crystal structures and elec- 
trical properties of the organic metals and superconductors, 
(BEDT-TTF),X (X = trihalide anions). Leung, P.C.W.; 
Emge, T.J.; Schultz, A.J.; Beno, M.A.; Carlson, K.D.; 
Wang, H.H.; Firestone, M.A.; Williams, J.M. (Argonne Na- 
tional Lab., IL, USA). Solid State Communications; 57: No. 
2, 93-97(Jan 1986). 

A systematic study of the crystal structures of (BEDT- 
TTF)X salts [BEDT-TTF is bis(ethylenedithio)tetrathiafulvalene, 
CioSsHs, and X is a linear trihalide anion] reveal that the different 
packing motifs for the BEDT-TTF molecules are directly related 
to the electrical properties of these materials. The packing of the 
organic molecules is influenced by the cation-anion interactions of 
the -CHp...X~ type and is observed to change systematically with 
anion size. 


27757 Properties of Sc;Cho revisited. DiSalvo, F.J.; 
Waszczak, J.V.; Walsh, W.M. Jr.; Rupp, L.W. Jr.; Corbett, 
J.D. (AT and T Bell Labs., Murray Hill, NJ). Inorganic 
Chemistry; 24: No. 26, 4624(18 Dec 1985). 

The properties of the pseudo-one-dimensional compound 
ScrCho have been reinvestigated down to 4.2 K. Sc7Cho is a good 
conductor and has local magnetic moments (0.90 1B/formula unit). 
The EPR spectrum shows a line without hyperfine structure with a 
g value of 1.985. The lack of hyperfine structure suggests rapid spin 
diffusion, possibly as a result of the metallic conduction inferred 
from resistance and photoemission data. The observed g value and 
the moment determined from magnetic susceptibility indicate about 
one localized magnetic moment per 2 formula units, an assignment 
that is inconsistent with the room-temperature structure of Sc7Chio 
and simple magnetic models. 11 references, 2 figures. 
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27758 Monodentate coordination by a tripodal ligand 
system: synthesis and crystal and molecular structure of 
bis[diisopropyl [1,2-bis(diethylcarbamoy])ethy] ]phosphonate Je 
rbium(@ID) nitrate monohydrate. McCabe, D.J.; Duesler, 
E.N.; Paine, R.T. (Univ. of New Mexico, Albuquerque). Jn- 
organic Chemistry; 24: No. 26, 4626-4629(18 Dec 1985). 
Bis[diisopropyl[1,2-bis(diethylcarbamoy])ethyl]phosphonate]e 
rbium(III) nitrate monohydrate, Er(NOs)s[i-CsH7O)2,P(O)CH- 
IOC ECESCIOINICAES Tb HzO, has been prepared from 
the trifunctional phosphate ligand and Er(NOs)3.6H2O in ethanol. 
The complex has been characterized by infrared and NMR spec- 
troscopy and single-crystal X-ray diffraction analysis. The complex 
was found to crystallize in the monoclinic space group P2:/n with 
a = 13.438 (2) A, b = 22.022 (4) A, c = 19.596 (5) A, B = 106.21 
(2)° Z = 4, V = 5568 (2) A$, and rho/sub calcd/ = 1.38 g cm™*. 
The structure was solved by heavy-atom techniques. The structure 
contains an Er(III) ion bonded to the oxygen atom of a water mole- 
cule, oxygen atoms of three bidentate nitrate ions, and the phos- 
phoryl oxygen atoms of two of the potentially tripodal ligand (i- 
CsH7O)2P(O)CH[C(O)N(C2Hs)2][CH2C(O)N(C2Hs)2]. The overall 
erbium ion coordination number is 9. Two of the four carbonyl 
oxygen atoms are hydrogen bonded with the coordinated water 
molecule, while the remaining two carbonyl oxygen atoms, remain 
uncoordinated. 12 references, 1 figure, 2 tables. 


27759 Crystallographic relationships between GaAs, 2 
and Ga.O; at the GaAs-thermal oxide interface. Sands, T.; 
eee J.; Gronsky, R. (Bell Communications Research, 
Murray Hill , ND). Materials Letters; 3: No. 5-6, 247-250(Apr 
1985). Contract AC03-76SF00098. 

The morphology and distribution of phases resulting from 
the thermal oxidation of GaAs at 500°C has been investigated by 
application of high-resolution transmission electron microscopy to 
cross-sectioned specimens. The oxide layer grown at 500°C was 
found to consist of epitaxial y-GazOs with hexagonal As precipi- 
tates at the interface with GaAs. The evolution of the oxide/GaAs 
interface morphology is discussed in light of these results. 18 refer- 
ences, 4 figures. 


27760 Rapid thermal annealing of ion-implanted silicon 
and gallium arsenide. Narayan, J. (Oak Ridge National Lab., 
TN). Materials Research Society Symposia Proceedings; 23: 
335-345(1984). Contract W-7405-ENG-26. 

The annealing of ion implantation damage (in the form of 
amorphous layers and/or the layers containing only dislocation 
loops) in silicon and gallium arsenide have been investigated. The 
annealing of amorphous layers occurs by solid-phase-epitaxial 
growth and that of dislocation loops involves primarily loop-coales- 
cence as a result of conservative climb and glide processes. The an- 
nealing of isolated loops occurs primarily by a bulk diffusion proc- 
ess. Almost a complete annealing of displacement damage is possi- 
ble for shallow implants provided loop-coalescence does not lead to 
the formation of cross-grid of dislocations. For deep implants, the 
free surface cannot provide an effective sink for defects as in the 
case of shallow implants. Dopant profiles can be controlled to less 
than 1000 A in layers having good electrical properties. The en- 
hanced diffusion of dopants is observed probably due to entrapment 
of point defects in the annealed regions. 17 references, 11 figures. 


27761 Light from polymers - prediction of service life. 
Monaco, S.B.; Richardson, J.H. (Lawrence Livermore Na- 
tional Lab., CA). Polymer News; 9: No. 8, 230-234(1984). 
Contract W-7405-ENG-48. 

Stress chemiluminescence (SCL) is a novel technique for 
monitoring aging reactions of polymeric materials under stress. A 
special apparatus for detecting the chemiluminescence of solid poly- 
mers has been designed and built. There is a correlation between an 
enhanced chemiluminescence signal at low levels of applied stress 
and subsequent premature mechanical failure of samples of tetragly- 
cidyl-4,4’-methylenedianiline (TGMDA) cured with 4,4'-diaminodi- 
phenyl sulfone (DDS) the most commonly used epoxy in high per- 
formance fiber composites. Chemiluminescence data from silicone 
cushions is used to validate accelerated aging tests and preliminary 
results from Kevlar fibers are reported. The technique will be ex- 
tended to other polymeric materials including fiber composites. 22 
references, 7 figures, 1 table. 
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27762 Baud structure effects in the electronic properties 
of solids accessible in neutron scattering studies. Cooke, J.F.; 
Blackman, J.A.; Morgan, T. (Oak Ridge National Lab., Oak 
Ridge, TN). pp 63-84 of Condensed matter research using 
neutrons: today and tommorrow. Lovesey, S.W.; Scherm, 
R. New York, NY; Plenum Press (1984). (CONF. 8403104— 


From NATO advanced research workshop on condensed 
matter research using neutrons, today and tomorrow; Abingdon, 
UK (26 Mar 1984). 

The introduction of high-flux high-energy pulsed neutron 
sources may allow the study of electronic transitions and elementa- 
ry excitation phenomena not previously accessible by inelastic neu- 
tron scattering techniques. Magnetic scattering from semiconduc- 
tors and ferromagnetic transition metals are two important areas of 
interest from the point of view of this new technique. In order to 
determine what new information could be obtained from such ex- 
periments, it is necessary to carry out rather detailed theoretical 
calculations of the magnetic cross-section based on realistic band 
structures. Results of total magnetic cross-section calculations for 
silicon and germanium based on an empirical pseudopotential de- 
scription of the electronic band structure are presented and ana- 
lyzed in terms of proposed experiments in the eV range. In addi- 
tion, some preliminary results from magnetic scattering calculations 
for ferromagnetic nickel are given. These calculations are based on 
energy bands which were previously found to yield an excellent de- 
scription of the complicated spin dynamics of nickel for relatively 
low energy and wave-vector transfer. Areas of interest such as the 
determination of the spin-splitting energy, Stoner modes, and high- 
energy spin waves are discussed. 
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REFER ALSO TO CITATION(S) 26856, 26955, 26956, — 26958, 26973, 
26976, 27062, 27502, 27878, 27903, 28178, 28478, 28595, 28892 


27763 (AEEW-M—2043) Gravity settling of precipitated 
magnetite and ferric floc. Holt, N.S.; Loft, P.R. (UKAEA 
Atomic Energy Establishment, Winfrith. Chemical Plant 
Development Section). Jun 1983. 23p. Atomic Energy Es- 
tablishment, Winfrith, Dorchester, Dorset, England. File 
Number T186901235. 

It is well established that precipitating ferric floc from iron 
rich alpha contaminated effluent streams is an effective method of 
removing the actinides present which are coprecipitated with the 
floc, although the exact mechanism is not understood. Recent work 
has demonstrated that by partial reduction of the iron from the 
ferric to ferrous state prior to precipitation with alkali, magnetite 
(Fe20,) can be precipitated, which is denser than ferric floc and 
should therefore more readily settle. Furthermore, the formation of 
magnetite has been shown to give higher Decontamination Factors 
(DFs) for actinide removal than ferric floc. The uptake of metallic 
ions by the magnetite can proceed by an additional mechanism to 
that of surface adsorption which occurs with ferric floc, the ions 
being directly incorporated into the inverse spinel lattice structure. 
The main reason, however, for precipitating the iron as magnetite is 
its ferromagnetic properties which render it particularly attractive 
for magnetic separation. This aspect is currently being studied and 
will be covered in a future report. The work presented in this 
report compares the gravity settling performance of ferric floc and 
magnetite, both in batch settling tests and on a continuous gravity 
settler. The precipitation of magnetite from solution on a continu- 
ous basis was also demonstrated, and the process was shown not to 
be significantly affected by the presence of a wide range of chemi- 
cal species. 4 refs., 11 figs. 


27764 (ANL/ACL—85-4) Analytical Chemistry Labora- 
tory progress report for FY 1985. Green, D.W.; Heinrich, 
R.R.; Jensen, K.J. (Argonne National Lab., IL (USA)). Dec 
1985. Contract W-31-109-ENG-38. 39p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86009190. 
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The Analytical Chemistry Laboratory is a full-cost-recovery 
service center, with the primary mission of providing a broad range 
of technical support services to the scientific and engineering pro- 
grams at ANL. In addition, ACL conducts a research program in 
analytical chemistry, works on instrumental and methods develop- 
ment, and provides analytical services for governmental, education- 
al, and industrial organizations. The ACL handles a wide range of 
analytical problems, from routine standard analyses to unique prob- 
lems that require significant development of methods and tech- 
niques. The purpose of this report is to summarize the technical and 
administrative activities of the Analytical Chemistry Laboratory 
(ACL) at Argonne National Laboratory (ANL) for Fiscal Year 
1985 (October 1984 through September 1985). This is the second 
annual report for the ACL. 4 figs., 1 tab. 


27765 (CBPF-NF—035/85) Studies by physical methods 
of archeological ceramics of the Amazon River basin. Danon, 
J.; Enriquez, C.R. (Centro Brasileiro de Pesquisas Fisicas, 
Rio de Janeiro). 1985. 61p. (In Spanish). NTIS (US Sales 
Only), PC A04/MF A0O1. File Number DE86701562. 

A correlation between archaeological ages of American 
indian ceramics and their respective spectra obtained through the 
Differential Thermal Analysis technique is presented. Based on that 
and using the Moessbauer effect technique, a possible explanation of 
such a correlation applied to the new iron super paramagnetism 
theories existing in oxi-hydroxide form and as impurities in the re- 
maining old ceramics is speculated. (L.C.). 


27766 (CONF-830214—, pp 41-63) Chemical properties 
of the transplutonium elements. 1983. NTIS, PC A1l7/MF 
AO01. File Number DE85010852. 

From Workshop on future directions in transplutonium ele- 
ment research; Washington, DC, USA (28 Feb 1983). 

Major areas for new or extended investigation are listed and 
discussed. These areas are: (1) exploit the long-lived isotopes of 
curium for accurate determination of the chemical properties of this 
element and its compounds; (2) develop aqueous chemistry; (3) 
extend the range of accessible oxidation states, especially by making 
use of nonaqueous media, including molten salts; (4) determine the 
thermodynamics of complexation in solution with ligands; (5) 
obtain hydration numbers of ions in solution; (6) measure thermo- 
dynamic properties of solids, such as binary and complex oxides; (7) 
extend organometallic chemistry and exploit bulky ligands to favor 
discrete molecular species; (8) study kinetics of complexation reac- 
tions and redox reactions; (9) explore rates of reaction of radiation- 
produced intermediates with metal ions; (10) develop new chemis- 
try as a basis for separations chemistry in high-radiation fields, 
under highly acidic conditions, and for continuous processes; and 
(11) focus on the most basic chemistry for the transeinsteinium ele- 
ments. 10 refs. 


27767 (CONF-830214—, pp 231-285) Chemistry of the 
transplutonium elements. Penneman, R.A.; Choppin, G.R. 
(Los Alamos National Lab., NM; Florida State Univ., Talla- 
hassee). 1983. NTIS, PC A17/MF AOl. File Number 
DE85010852. 

From Workshop on future directions in transplutonium ele- 
ment research; Washington, DC, USA (28 Feb 1983). 

A brief introduction of the state of research in the area of 
transplutonium chemistry is given. As discussion of the separation 
and recovery, solution chemistry and compounds of elements 95 
through 107 and element 109. 202 refs. (WRF) 


27768 (CONF-830214—, pp 287-298) Spectroscopic stud- 
ies of the transplutonium elements. Carnall, W.T.; Conway, 
J.G. (Argonne National Lab., IL; Lawrence Berkeley Lab., 
CA). 1983. NTIS, PC A17/MF AOl. File Number 
DE85010652. 

From Workshop on future directions in transplutonium ele- 
ment research; Washington, DC, USA (28 Feb 1983). 

A review of research efforts in the area of spectroscopy of 
transplutonium elements is given. Included are discussions of free- 
ion spectra, spectra of actinide compounds, Moessbauer spectrosco- 
py and neutron spectroscopy. 27 refs., 2 tabs. (WRF) 
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27769 (CSIR-SR-CHEM—267, pp 105-131) Organic 
chemistry. 1985. (In Afrikaans). NTIS (US Sales Only), PC 
A09/MF A0O1. File Number DE86780436. 

In Council for Scientific and Industrial Research, National 
Chemical Research Lab. Annual report 1985. 

The activities of the mycotoxin research group are discussed. 
This includes the isolation and structure determination of mycotox- 
ins, plant products, the biosynthesis of mycotoxins, the synthesis 
and characteristics of steroids, the synthesis and mechanistic aspects 
of heterocyclic chemistry and the functionality of steroids over 
long distances. NMR spectra and mass spectroscopy are some of 
the techniques used. 


27770 (CSIR-SR-CHEM—267, pp _ 13-41) Analytical 
Chemistry. 1985. (In Afrikaans). NTIS (US Sales Only), PC 
A09/MF A01. File Number DE86780436. 

In Council for Scientific and Industrial Research, National 
Chemical Research Lab. Annual report 1985. 

The division for Analytical Chemistry continued to try and 
develope an accurate method for the separation of trace amounts 
from mixtures which contain various other elements. Ion exchange 
chromatography is of special importance in this regard. New sepa- 
ration techniques were tried on certain trace amounts in South Af- 
rican standard rock materials and special ceramics. Methods were 
also tested for the separation of carrier-free radioisotopes from irra- 
diated cyclotron discs. 


27771 (DOE/EV/10244—4) Field-flow fractionation in 
the analysis of energy-related materials. Final report, Febru- 
ary 1, 1983-March 31, 1986. Giddings, J.C. (Utah Univ., Salt 
Lake City (USA). Dept. of Chemistry). Mar 1986. Contract 
AC02-79EV 10244. 1llp. NTIS, PC A02/MF A0l; GPO 
Dep. File Number DE86009528. 

We have advanced our fundamental work on particle char- 
acterization in the direction of simultaneous determination of parti- 
cle size and particle density by (1) a reinjection procedure for sedi- 
mentation FFF, (2) a combination of sedimentation FFF and quasi- 
elastic light scattering, and (3) identification of the transition from 
normal to steric FFF. We have also developed steric FFF into a 
high-speed method capable of resolving seven particle diameters. 
Furthermore, we have developed the concept and theory for cycli- 
cal-field FFF, a new technique. Underlying the advancements have 
been newly-designed flow control devices, new approaches to void 
volume determination, and studies of optimum carrier compositions. 
Two energy-related systems were studied using FFF techniques. 
Coal fly ash samples were fractionated by continuous steric FFF in 
butanol. Not only was the elution order of particle sizes in agree- 
ment with theory, but the technique also generated fractions in suf- 
ficient quantity for further study. We have initiated characterization 
of particulate matter (and associated pollutants) in natural waters 
using FFF. We have studied colloidal-sized particles using pro- 
grammed sedimentation FFF and have assembied a flow FFF appa- 
ratus to fractionate smaller colloidal particles and humic substances. 


27772 (DOE/OR/21400—T260) Laser resonance ioniza- 
tion mass spectrometry for krypton-81 analysis. Lehmann, 
B.E.; Loosli, H.H.; Oeschger, H.; Rauber, D.; Hurst, G.S.; 
Allman, S.L.; Chen, C.H.; Kramer, S.D.; Thonnard, N.; 
Willis, R.D. (Oak Ridge National Lab., TN (USA); Bern 
Univ. (Switzerland). Physikalisches Inst.; Atom Sciences, 
Inc., Oak Ridge, TN (USA)). 1985. Contract AC05- 
84OR21400. 13p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86009160. 

A new laser-based analytical technique is described for iso- 
tope selective noble gas atom counting. The method has been used 
to detect *'Kr atoms in a groundwater sample. 2 refs., 4 figs. 


— (DP-MS—85-77) On-line analysis of plutonium by 

ergy dispersive x-ray fluorescence. Parry, R.F.; Walker, 
v. w, Johns, R.A.; Camp, D.C.; Ruther, w. D.; Eckels, D ; 
(Du Pont de Nemours (E.L) and Co., Aiken, sc (USA). Sa- 
vannah River Lab.; Lawrence Livermore National Lab., 
CA (USA)). 1985. Contract W-7405-ENG-48;A.C09- 
76SRO00001. 7p. (CONF-8510151—18). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86008901. 
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From 28. Oak Ridge National Laboratory conference on an- 
alytical chemistry; Knoxville, TN, USA (1 Oct 1985). 

An on-line energy dispersive K x-ray fluorescence analysis 
(XRFA) system has been developed to measure the plutonium con- 
centration of process solutions at the Savannah River Plant (SRP). 
This system has consistently produced accountability quality meas- 
urements (< 0.5%) on-line in ~40 minutes of counting time. Com- 
parisons to an independent coulometry method show agreement 
within sampling and analysis precision, typically 1%. 1 ref., 2 figs., 
1 tab. 


27774 (GKSS—85/E/20) New working for mem- 
brane separation processes. Hattenbach, K. (GKSS-Fors- 
chungszentrum Geesthacht G.m.b.H., Geesthacht-Tesper- 
hude (Germany, F.R.)). 1985. 33p. (in German). NTIS (US 
Sales Only), PC A03/MF AO01. File Number DE86750883. 

First a short presentation of the work diagram for rectifica- 
tion processes (McCabe-Thiele-diagram) is given. Then a new work 
diagram suitable for membrane separation processes is developed. 
The application in pervaporation and gas separation under cross 
flow is demonstrated. 16 figs., 1 tab. 


27775 (GKSS—85/E/25) Fundamentals of electrodialysis. 
Hattenbach, K. (GKSS-Forschungszentrum Geesthacht 
G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.)). 1985. 
17p. (in German). (CONF-8504202—1). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86750882. 

From Experts’ meeting on electrodialysis and its industrial 
application; Essen, F.R. Germany (24 Apr 1985). 

An introduction in the principles of electrodialysis is given. 
The most important properties of ionexchange-membranes are dis- 
cussed. The ion-transport-equations are derived and the limits of 
electrodialysis due to concentration polarisation are shown. 7 figs., 
1 tab. 


(IA—1412, pp 133-134) Clinical application of 
XRF to the measurement of thyroidal iodine content. Marga- 
liot, M.; Schlesinger, T.; Lubin, E.; Friedland, S. (Israel 
Atomic "Energy Commission, Tel Aviv; Tel Aviv Univ., 
Israel). Jun 1985. NTIS (US Sales Only), PC Al1/MF AO1. 
File Number DE86780379. 


In Research laboratories annual report 1984. 


27777 (INIS-BR—423) Analysis of uranium in urine of 
persons occupationally exposed. Nunes, S.C. (Minas Gerais 
Univ., Belo Horizonte (Brazil). Curso de Pos-graduacao em 
Ciencias e Tecnicas Nucleares). 1985. 82p. (In Portuguese). 
NTIS (US Sales Only), PC A05/MF AO1. File Number 
DE86701604. 

A technique of uranium analysis in urine of persons occupa- 
tionally exposed, using the fluorimetric method is proposed. Two 
procedures for the determination are presented: the first employs 
platinum dishes, obtaining a detection limit of 1 ppb and the second 
one, using aluminium dishes, shows a detection limit of 100 ppb. 
Uranium and urine physico-chemical characteristics are described, 
as well as norms for the exposition of workers to uranium. 


27778 (INIS-BR—433) Adaptation of the Citrosolv proc- 
ess to remove different types of deposits in boilers of a 
thermo-electric power plant. Ferreira, V.C. (International 
Atomic Energy Agency, Vienna (Austria)). 1985. 1lp. (In 
Portuguese). (CONF-8505227—5). NTIS (US Sales Only), 
PC A02/MF A0O1. File Number DE86701564. 

From 12. national seminar on corrosion; Salvador, BA, 
Brazil (13 May 1985). 

During the inspection of a power station boiler, a high 
amount of scale/deposits on the tubes surface (> 100 mg/cm?) was 
found. The scale/deposits constituents determined in chemical anal- 
ysis, X-ray fluorescence and X-ray diffraction were iron, copper, 
calcium, magnesium, phosphorus and silicon. A chemical cleaning 
based on a small change of Citrosolv process, was used to remove 
those scale/deposits with sucess. 
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27779 (INIS-BR—456, pp 75) Determination of the con- 
centration of some rare earths in GSN standard rock by neu- 
tron activation analysis. Figueiredo, A.M.G.; Pinte, G.; 
May, S. (Instituto de Pesquisas Energeticas e Nucleares, Sao 
Paulo, Brazil; Laboratoire d’Analyse par Activation Pierre 
Sue, Centre ‘d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette, France). 1985. (In Portuguese). NTIS (US Sales 
Only), PC A09/MF AOl. File Number DE86701820. 
(CONF-8510286—Absts.). 

From 26. Brazilian congress on chemistry; Fortaleza, CE, 
Brazil (6 Oct 1985). 


27780 (INIS-BR—456, pp 90) Determination of trace 
amounts of elements in Brazilian cigarette tobacco by neutron 
activation analysis. Sepulveda Munita, C.J.A.; Mazzilli, B. 
(Instituto de Pesquisas Energeticas e Nucleares, Sao Paulo, 
Brazil). 1985. (In Portuguese). NTIS (US Sales Only), PC 
A09/MF AOl. File Number DE86701820. (CONF- 
8510286—Absts.). 


From 26. Brazilian congress on chemistry; Fortaleza, CE, 
Brazil (6 Oct 1985). 


27781 (INIS-BR—456, pp 106) Determination of small 
amounts of U and Th in ores and rocks by X-ray fluorescence 
analysis. Sato, I.M.; Lordello, A.R. (Instituto de Pesquisas 
Energeticas e Nucleares, Sao Paulo, Brazil). 1985. (In Por- 
tuguese). NTIS (US Sales Only), PC A09/MF AOI. File 
Number DE86701820. (CONF-8510286—Absts.). 

From 26. Brazilian congress on chemistry; Fortaleza, CE, 
Brazil (6 Oct 1985). 


27782 (INIS-BR—456, pp 76) Determination of Cu, Ni, 
Cd and Zn in water and in uranium compounds by mercury 
hanging drop voltametry. Carvalho, F.M.S. de; Atalla, L.T.; 
Abrao, A. (Instituto de Pesquisas Energeticas e Nucleares, 
Sao Paulo, Brazil). 1985. (In Portuguese). NTIS (US Sales 
Only), PC A09/MF AOI. File Number DE86701820. 
(CONF-8510286—Absts.). 


From 26. Brazilian congress on chemistry; Fortaleza, CE, 
Brazil (6 Oct 1985). 


27783 (INIS-BR—456, pp 77) Determination of alkali 
and alkaline earth metals in uranium compounds by ion chro- 
matography. Pires, M.A.F.; Atalla, L.T.; Abrao, A. (Insti- 
tuto de Pesquisas Energeticas e Nucleares, Sao Paulo, 
Brazil). 1985. (In Portuguese). NTIS (US Sales Only), PC 
A09/MF AOl. File Number DE86701820. (CONF- 
8510286—Absts.). 

From 26. Brazilian congress on chemistry; Fortaleza, CE, 
Brazil (6 Oct 1985). 


27784 (INIS-BR—456, pp 78) Use of thermogravimetry 
(TG) and differential scanning calorimetry for the character- 
ization of uranium compounds. Dantas, E.S.K.; Dantas, J.M.; 
Abrao, A. (Instituto de Pesquisas Energeticas e Nucleares, 
Sao Paulo, Brazil). 1985. (In Portuguese). NTIS (US Sales 
Only), PC A09/MF AOl. File Number DE86701820. 
(CONF-8516286—Absts.). 

From 26. Brazilian congress on chemistry; Fortaleza, CE, 
Brazil (6 Oct 1985). 


27785 (INIS-BR—456, pp 80) Determination of molybde- 
num and cobalt in alumina-based catalysts. Linhares, P.S.; 
Garcia, R.J.L.; Reis, S.T.; Costa, A.C.S. (Centro de Pesqui- 
sas e Desenvolvimento, Bahia, Brazil). 1985. (In Portu- 
guese). NTIS (US Sales Only), PC A09/MF AOI. File 
Number DE86701820. (CONF-8510286—Absts.). 

From 26. Brazilian congress on chemistry; Fortaleza, CE, 
Brazil (6 Oct 1985). 
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27786 (INIS-BR—456, pp 84) Methodology for the anal- 
ysis of nuclear grade UO. samples (in powder and pellets) by 
gravimetry and Davies and Gray/NBL potentiometric titra- 
tion. Araujo, R.M.S. de; Almeida, S.G. de; Bezerra, J.H.B.; 
Silva, S.P. da. (Comissao Nacional de Energia Nuclear de 
Brasil, Rio de Janeiro. Lab. de Salvaguardas). 1985. (In Por- 
tuguese). NTIS (US Sales Only), PC A09/MF AO1. File 
Number DE86701820. (CONF-8510286—Absts.). 

From 26. Brazilian congress on chemistry; Fortaleza, CE, 
Brazil (6 Oct 1985). 


27787 (INIS-BR—456, pp 104) ty gan determi- 
nation of Nb, Hf, Mo, Ta, Ti, V, W and Zr in uranium com- 
pounds. Grigoletto, T.; Lordello, A.R. (Instituto de Pesqui- 
sas Energeticas e Nucleares, Sao Paulo, Brazil). 1985. (In 
Portuguese). NTIS (US Sales Only), PC A09/MF A0O1. File 
Number DE86701820. (CONF-8510286—Absts.). 

From 26. Brazilian congress on chemistry; Fortaleza, CE, 
Brazil (6 Oct 1985). 


27788 (INIS-BR—456, pp 105) Determination of the O/ 
U ratio in uranium dioxide by gravimetry. Vega Bustillos, 
J.O.W.; Riella, H.G. (Instituto de Pesquisas Energeticas e 
Nucleares, Sao Paulo, Brazil). 1985. (In Portuguese). NTIS 
(US Sales Only), PC A09/MF AOl. File Number 
DE86701820. (CONF-8510286—Absts.). 

From 26. Brazilian congress on chemistry; Fortaleza, CE, 
Brazil (6 Oct 1985). 


27789 (INIS-BR—456, pp 107) ee determi- 
nation of some lan’ ides and hafnium in aluminium oxide. 
Charbel, M.Y.; Lordello, A.R. (Instituto de Pesquisas Ener- 
geticas e Nucleares, Sao Paulo, Brazil). 1985. (in Portu- 
guese). NTIS (US Sales Only), PC A09/MF AOl. File 
Number DE86701820. (CONF-8510286—Absts.). 

From 26. Brazilian congress on chemistry; Fortaleza, CE, 
Brazil (6 Oct 1985). 


27790 (INIS-BR—456, pp 108) Determination of Zirca- 
loy impurities by emission spectrography. Paula Reino, L.C. 
de; Lordello, A.R. (Instituto de Pesquisas Energeticas e Nu- 
cleares, Sao Paulo, Brazil). 1985. (In Portuguese). NTIS 
(US Sales Only), PC A09/MF AOl. File Number 
DE86701820. (CONF-8510286—Absts.). 

From 26. Brazilian congress on chemistry; Fortaleza, CE, 
Brazil (6 Oct 1985). 


27791 (INIS-BR—456, pp 79) Separation of uranium mi- 
croquantities from radioactive effluents and their spectropho- 
tometric determination with DBM. Araujo, I.daC. de; Mat- 
suda, H.T.; Araujo, B.F. de; Araujo, J.A. de. (Instituto de 
Pesquisas Energeticas e Nucleares, Sao Paulo, Brazil). 1985. 
(In Portuguese). NTIS (US Sales Only), PC A09/MF AO1. 
File Number DE86701820. (CONF-8510286—Absts.). 

From 26. Brazilian congress on chemistry; Fortaleza, CE, 
Brazil (6 Oct 1985). 


27792 (INIS-BR—456, pp 151) Phosphorite lixiviation, 
solubility and uranium extraction in hydrochloric acid 
medium. Santana, A.O.; Santos, F.S.M.; Paula, H.C.B.; 
Rolim, T.L.; Dantas, C.C. (Pernambuco Univ., Recife, 
Brazil. Dept. de Energia Nuclear). 1985. (In Portuguese). 
NTIS (US Sales Only), PC A09/MF AOl1. File Number 
DE86701820. (CONF-8510286—Absts.). 

From 26. Brazilian congress on chemistry; Fortaleza, CE, 
Brazil (6 Oct 1985). 


27793 (INIS-BR—456, pp 153) Uranium recovery from 
commercial phosphoric acid by liquid-liquid extraction. 
Wirkner, F.M.; Abrao, A. (Instituto de Pesquisas Energeti- 
cas e Nucleares, Sao Paulo, Brazil). 1985. (In Portuguese). 
NTIS (US Sales Only), PC AO9/MF AOl. File Number 
DE86701820. (CONF-8510286—Absts.). 

From 26. Brazilian congress on chemistry; Fortaleza, CE, 
Brazil (6 Oct 1985). 
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27794 (INIS-BR—456, pp 154) Dissolution of ThO2 pel- 
lets and feed adjustment by denitration. Its use for U-Th sep- 
aration by extraction with TBP. Forbicini, S.; Araujo, B.F. 
de; Abrao, A. (Instituto de Pesquisas Energeticas e Nu- 
cleares, Sao Paulo, Brazil). 1985. (In Portuguese). NTIS 
(US Sales Only), PC A0O9/MF AOl. File Number 
DE86701820. (CONF-8510286—Absts.). 

From 26. Brazilian congress on chemistry; Fortaleza, CE, 
Brazil (6 Oct 1985). 


27795 (INIS-BR—456, pp 155) Continuous washing of 
the solvent used in liquid-liquid separation processes. Gon- 
calves, M.A.; Matsuda, H.T.; Forbicini, S.; Araujo, J.A. de; 
Araujo, B.F. de. (Instituto de Pesquisas Energeticas e Nu- 
cleares, Sao Paulo, Brazil). 1985. (In Portuguese). NTIS 
(US Sales Only), A09/MF AOl. File Number 
DE86701820. (CONF-8510286—Absts.). 


From 26. Brazilian congress on chemistry; Fortaleza, CE, 
Brazil (6 Oct 1985). 


27796 (INIS-BR—456, pp 156) Standardization of equi- 
librium data of nitric acid, ruthenium and zirconium in the 
extraction system: liquid-liquid 20%- diluent/HNO;/H.O. 
Oliveira, C.A.L.G. de; Araujo, B.F. de. (Instituto de Pesqui- 
sas Energeticas e Nucleares, Sao Paulo, Brazil). 1985. (In 
Portuguese). NTIS (US Sales Only), PC A09/MF AOI. File 
Number DE86701820. (CONF-8510286—Absts.). 

From 26. Brazilian congress on chemistry; Fortaleza, CE, 
Brazil (6 Oct 1985). 


27797 (INIS-BR—456, pp 160) Study of uranium rever- 
sion with ammonium carbonate in the D2EHPA-TOPO 
system. Nobre, J.S.M.; Wirkner, F.M. (Instituto de Pesqui- 
sas Energeticas e Nucleares, Sao Paulo, Brazil). 1985. 4 (In 
Portuguese). NTIS (US Sales Only), PC A09/MF A0O1. File 
Number DE86701820. (CONF-8510286—Absts.). 

From 26. Brazilian congress on chemistry; Fortaleza, CE, 
Brazil (6 Oct 1985). 


27798 ae we pp 161) Uranium recovery from 
chloridric leaches from ites found in the northeastern 
region of Brazil. Nobre, J.S.M.; Wirkner, F.M. (Instituto de 
Pesquisas Energeticas e Nucleares, Sao Paulo, Brazil). 1985. 
(In Portuguese). NTIS (US Sales Only), PC A09/MF AO1. 
File Number DE86701820. (CONF-8510286—Absts.). 

From 26. Brazilian congress on chemistry; Fortaleza, CE, 
Brazil (6 Oct 1985). 


(INIS-mf—10062, pp 110) Determination of rare 
earth elements (REE) in technologic materials by activation 
analysis and atomic absorption spectrometry. Posta, S.; Spe- 
vackova, V.; John, J. (Ustav Jaderneho Vyzkumu CSKAE, 
Rez, Czechoslovakia; Ceske Vysoke Uceni Technicke, 
Prague, Czechoslovakia. Katedra Jaderne Chemie). 1984. 
NTIS (US Sales Only), PC A09/MF AOl1. File Number 
DE86701228. (CONF-8406249—V ol.3-Absts.). 

From 7. Czechoslovak spectroscopic conference and 8. 
CANAS; Ceske Budejovice, Czechoslovkia (18 Jun 1984). 


27800 (INIS-mf—10068, pp 174-175) Determination of 
background in 


the bremsstrahlung in EMPA of light elements. 
Kreyssig, W.; so L.; Dittrich, K. (Technische 
Seale Karl-Marx-Stadt, German Democratic Repub- 
lic. Sektion Chemie und Werkstofftechnik). 1984. (In 
German). NTIS (US Sales Only), PC A10/MF AOl. File 
Number DE86780429. (CONF-8406309—Summ.). 

From 4. meeting on analysis of solids; Karl-Marx-Stadt, 
German D.R. (26 Jun 1984). 

Wissenschaftliche Tagung Technische Hochschule Karl- 
Marx-Stadt. No. 6. 
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27801 (INIS-mf—10068, pp 184-185) Evaluation of X- 
ray spectra by mathematical methods considering chemical 
bonds. Kreyssig, W.; Kuechler, L.; Than, E.; Marx, G. 
(Technische Hochschule, Karl-Marx-Stadt, German Demo- 
cratic Republic. Sektion Chemie und Werkstofftechnik). 
1984. (In German). NTIS (US Sales Only), PC A10/MF 
A01. File Number DE86780429. (CONF-8406309—Summ.). 

From 4. meeting on analysis of solids; Karl-Marx-Stadt, 
German D.R. (26 Jun 1984). 

Wissenschaftliche Tagung Technische Hochschule Karl- 
Marx-Stadt. No. 6. 


27802 (IPEN-Pub—68) Determination of zirconium. Tha, 
C.; Sood, S.P.; Sato, I.M. (Instituto de Pesquisas Energeti- 
cas e Nucleares, Sao Paulo (Brazil)). 1985. 13p. (In Portu- 
guese). NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86701822. 

The analysis of Zr and Hf by X-ray fluorescence was stud- 
ied. The thin film technique for sample preparation by deposition of 
precipitate on the filter paper was used. The K sub(a) line of Zr 
and L sub(8) 1 line of Hf were considered for the analysis. The be- 
haviour of fluorescence intensity ratio with the corresponding mass 
ratio was also studied. The direct determination of Hf in concentra- 
tions between 2 and 95% in samples without any separation was in- 
vestigated. For Hf concentrations lower than 2%, a method for its 
enrichment was standardized. 


27803 (IPEN-Pub—76) Spectrographic analysis of metal- 
lic silicium and natural quartz. Grigoletto, T.; Lordello, 
A.R. (Instituto de Pesquisas Energeticas e Nucleares, Sao 
Paulo (Brazil)). 1985. 17p. (In Portuguese). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86701823. 

A method has been developed for the spectrographic deter- 
mination of B, Mg, Al, Ca, Ti, Mn, Fe, Ni, Cu and Ag in silicon 
metal and other for Al, Ca, Mg, Ti, Cr, Mn, and Fe in natural 
quartz. A mixture of the matrix with a proper buffer is excited di- 
rectly in a dc-arc. High-current (25A) and argon atmosphere are 
used for both the methods. Silicon metal is blended with 8% NaF 
and after 1:1 (w/w) with graphite. For natural quartz 20% NaF 
and 30% graphite by weight is the buffer mixture employed. The 
lower values in the determinations varies from 0.5 to 40 wg/g and 
the precision of the analysis from 7% to 45%. 


27804 (IPEN-Pub—77) Evaluation of methods for mathe- 
matical corrections in the determination of niobium and zirco- 
nium contents in U-Nb and U-Zr alloys by X-ray fluorescence 
analysis. Salvador, V.L.R.; Sato, I.M.; Lordello, A.R. (Insti- 
tuto de Pesquisas Energeticas e Nucleares, Sao Paulo 
(Brazil)). 1985. 18p. (In Portuguese). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86701824. 

Methods for the determination of niobium and zirconium in 
U-Nb and U-Zr alloys with the X-ray fluorescence technique are 
described. The NbK sub(Ab) line, although not under the overlap- 
ping effect of the uranium lines as the NbK sub(8) line, although 
not under the overlapping effect of the uranium lines as the NbK 
sub(a) is, presents a more intensive absorption effect than this last 
one; on the other hand the ZrK sub(a) and ZrK sub(8) lines are 
under the overlapping effect of the uranium spectrum. Such inter- 
ferences are mathematically corrected by means of relations be- 
tween the intensities of the lines for the elements and those for the 
uranium. The technique for the preparation of the samples is the 
double layer pressed pellet. From the different corrections the best 
method has showed a precision of 5%. 


27805 (IPEN-Pub—78) Use of X-ray fluorescence analy- 
sis for the determination of hafnium in Zircaloys. Sato, I.M.; 
Salvador, V.L.R.; Lordello, A.R. (Instituto de Pesquisas 
Energeticas e Nucleares, Sao Paulo (Brazil)). 1985. 12p. (In 
Portuguese). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86701825. 

The determination of hafnium at trace levels (ppm) in the 
presence of zirconium by X-ray fluorescence technique is present- 
ed. The samples were prepared in the form of double-layer pellets, 
with boric acid as the binding material. The most sensitive first 
order line of hafnium HfLa (0.157 nm), which is used analytically, 
has approximately 67% overlapping with second order line of zir- 
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conium ZrKay, (0.079 nm). As the excitation potential of zirconium 
is larger than hafnium, the best condition was selected, so that the 
interference of zirconium intensity would not be significant in haf- 
nium analytical line. The method allowed the determination of haf- 
nium above 5.0 ppm (LLd = 1.5 ppm) with an accuracy of less 
than 10%. 


27806 (KFKI—1985-72) Structural relaxation in a glassy 
liquid crystal: MBBA. Kroo, N.; Rosta, L.; Gal, M.; Dol- 
ganov, V.K.; Sheka, E.F. (Hungarian Academy of Sciences, 
Budapest. Central Research Inst. for Physics; Eoetvoes 
Lorand Tudomanyegyetem, Budapest (Hungary); AN 
SSSR, Chernogolovka. Inst. Fiziki Tverdogo Tela). Jul 
1985. 14p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86701565. 

Combined neutron and Raman scattering measurements were 
performed to analyze the solid polymorphic modifications of a typi- 
cal nematic liquid crystal substance, MBBA. A glassy solid phase, 
classified as oriented molecular glass (OMG) may be produced by 
fast cooling from the nematic phase. A sequence of irreversible 
phase transitions was observed on reheating OMG. Four different 
solid modifications were found: two structurally relaxed amorphous 
‘mesophases’ and two crystalline ones. A distinct modification can 
be found by slow crystallization from the nematic phase and it can 
be transformed reversibly into another crystal structure by further 
cooling. The role of medium range order in the non-crystalline 
phases and the structural relaxation of the OMG state were ana- 
lyzed. 17 refs.; 4 figs. 


27807 (KFKI—1985-73) Small angle neutron scattering 
on a fast-cooled liquid crystal: MBBA. Pepy, G.; Rosta, L. 
(Hungarian Academy of Sciences, Budapest. Central Re- 
search Inst. for Physics). Jul 1985. 1lp. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86701566. 

The medium range order was studied in the non-crystalline 
solid phases of the fast-cooled nematic liquid crystal MBBA by 
small angle scattering of neutrons. In agreement with theoretical 
predictions, anisotropic intensity distribution was found at 0<0.005 
nmsup(-1) on the magnetic field aligned sample. Bragg-reflections 
were also observed around 0.037 nmsup(-1) as a consequence of the 
evolution of smectic-type structures connected with the gradual re- 
laxation in these solid phases. 9 refs.; 5 figs. 


27808 (LA-UR—86-840) Solvent anode for plutonium pu- 
rification. Bowersox, D.F.; Fife, K.W.; Christensen, D.C. 
(Los Alamos National Lab., NM (USA)). 1986. Contract 
W-7405-ENG-36. 27p. (CONF-860425—22). NTIS, PC 
A03/MF AOI; 1; GPO Dep. File Number DE86008727. 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

The purpose of this study is to develop a technique to allow 
complete oxidation of plutonium from the anode during plutonium 
electrorefining. This will eliminate the generation of a “spent” 
anode heel which requires further treatment for recovery. Our ap- 
proach is to employ a solvent metal in the anode to provide a 
liquid anode pool throughout electrorefining. We use molten salts 
and metals in ceramic crucibles at 700°C. Our goal is to produce 
plutonium metal at 99.9% purity with oxidation and transfer of 
more than 98% of the impure plutonium feed metal from the anode 
into the salt and product phases. We have met these criteria in ex- 
periments on the 100 to 1000 g scale. We plan to scale our oper- 
ations to 4 kg of feed plutonium and to optimize the process param- 
eters. 


27809 (LBL—21322) Molecular beam photoemission and 
femtosecond intramolecular dynamics. Reutt, J.E. (Lawrence 
Berkeley Lab., CA (USA)). Mar 1986. Contract AC03- 
76SF00098. 202p. NTIS, PC A10/MF AOl1; 1; GPO Dep. 
File Number DE86009948. 

High resolution photoemission was used in combination with 
supersonic molecular beam techniques to study the spectroscopy 
and femtosecond intramolecular dynamics of several molecular ions 
in the small polyatomic limit. Internally-cold C:H2, C:D2, H2O, 
D.O, and Ni(CO), were ionized with 584 A radiation. The result- 
ing photoelectron bands were recorded with a doubly dispersive 
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electron energy analyzer. New and refined spectroscopic constants 
were obtained from the energy spectra. An autocorrelation function 
formalism was applied to the analysis of the photoelectron bands. 
The intramolecular dynamics of each of the accessible electron 
states were thus investigated on the same time scale as the vibra- 
tional motion. 135 refs., 30 figs., 6 tabs. 


27810 (MHSMP—86-13) Analysis of lead in polyure- 
thane catalyst. Ewanowski, L.C. (Mason and Hanger-Silas 
Mason Co., Inc., Amarillo, TX (USA)). Apr 1986. Contract 
AC04-76DP00487. 9p. NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE86009072. 

Lead is an organically-complexed metal that is contained in 
polyurethane catalyst as lead octoate. This polyurethane catalyst 
(MHSM 35-Account Number 35-1118) is required in acceptance 
testing to contain 24 +- 3% total lead. To provide a more rapid 
and more precise lead analysis, the quantification of lead is being 
performed by atomic absorption spectrophotometry (AAS). The re- 
sults are comparable to data collected by Specification Dwg. 
4617130. The AAS method eliminates caustic reagents, matrix inter- 
ferences, and hours of tedious labor. 


27811 (MINTEK-M—231) Determination of selected 
lanthanoid elements by atomic-absorption spectroscopy using 
electrothermal atomization. Haines, J. (Council for Mineral 
Technology, Randburg (South Africa)). 20 Dec 1985. 25p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86901290. 

Optimum ashing and atomization temperatures were estab- 
lished for the following lanthanoids in synthetic solutions contain- 
ing 1% hydrochloric or nitric acid: praseodymium, neodymium, sa- 
marium, europium, gadolinium, terbium, dysprosium, holmium, 
erbium, thulium, ytterbium, and lutetium. Samarium, europium, and 
terbium were subsequently investigated in more detail. Atomization 
from a tantalum surface greatly improved the efficiency of atomiza- 
tion of terbium but hardly affected that of samarium and europium. 
Tantalum-metal strips, boats, and platforms were found to be supe- 
rior to tantalum carbide coatings for this purpose. Interference ef- 
fects from the other lanthanoids and yttrium on the response of the 
analyte were established across the widest possible analytical range 
at ratios of interferent to analyte of 10, 50, and 100:1 and were 
found to be most severe for terbium and least severe for europium. 
Several reference materials were analyzed for ten of the lanthan- 
oids, and it was found that samarium, europium, thulium, and ytter- 
bium can be determined direct by atomic-absorption spectroscopy 
using electrothermal atomization; holmium, erbium, and dysprosium 
require the use of the method of analyte additions; and terbium, lu- 
tetium, and gadolinium cannot be measured by this method with 
any degree of accuracy. The laboratory method for the determina- 
tion of samarium, europium, thulium, and ytterbium is detailed in 
an appendix. 


27812 (NIRS-M—46) in the methods for analy- 
ses and measurements of environmental radionuclides. (Na- 
tional Inst. of Radiological Sciences, Chiba (Japan)). 1984. 
403p. (In Japanese). (CONF-8212107—). NTIS (US Sales 
Only), PC Al8/MF A01. File Number DE86701567. 

From 10. National Institute of Radiological Sciences seminar 
on environmental research; Chiba, Japan (9 Dec 1982). 

The tenth seminar on environment of the National Institute 
of Radiological Sciences was held in Chiba on December 9 and 10, 
1982, under the joint auspices with Japan Health Physics Society. 
The recent progress of the measuring techniques for environmental 
radiation substances is remarkable. The Japanese data on environ- 
mental radiation presented to the UN Scientific Committee on the 
Effect of Atomic Radiation have obtained very high esteem be- 
cause the data have been reliable due to the progress of measuring 
techniques. However, this field is in steady progress and changes 
rapidly, therefore, this seminar was planned. In this report, the his- 
tory of the analysis and measurement of environmental radioactiv- 
ity, the method of sampling and pretreatment operation for such en- 
vironmental specimens as gaseous radionuclides, atmospheric float- 
ing dust, soil, agricultural products, sea water and sea bottom sedi- 
ment, marine life, foods and living bodies, the progress of chemical 
separation process, the automation of analysis and measurement, the 
progress of the analysis of low level nuclides with long half-value 
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period, the manual for the analysis and measurement, the quality of 
the analysis and measurement and its assurance are described. 
(Kako, I.). 


27813 (NUCLEBRAS-CDTN—495) Use of different ana- 
lytical techniques as a backup to mineral resources assess- 
ment. Carvalho Tofani, P. de; Ferreira, M.P.; Gomes, H.; 
Avelar, M.M. (Centro de Desenvolvimento da Tecnologia 
Nuclear, Belo Horizonte (Brazil)). 1982. 12p. NTIS (US 
Sales Only), PC A02/MF AO01. File Number DE86701568. 

The Empresas Nucleares Brasileiras S.A. (NUCLEBRAS) 
has implemented and improved, since their foundation in 1974, sev- 
eral laboratories at the Centro de Desenvolvimento da Tecnologia 
Nuclear (CDTN), in Belo Horizonte (MG, Brazil), in order to de- 
velop capabilities in the analytical chemistry field. Skillful person- 
nel, using a large spectrum of equipment and procedures, are al- 
ready able to determine, fast and accurately, almost any chemical 
element in any matrix. About 340,000 analytical determinations 
have been performed during the last seven years, concerning 
mostly chemical elements of great importance in the mineral tech- 
nology programs. This considerable amount of results has been 
used, specially, as a backup to assess Brazilian uranium resources. 
(Author). 


27814 (RFP—3870) Tributyl-phosphate-impregnated sor- 
bents for plutonium-uranium separations. Alford, C.E.; Nav- 
ratil, J.D. (Rockwell International Corp., Golden, CO 
(USA). Rocky Flats Plant). 24 Mar 1986. Contract AC04- 
76DP03533. 6p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86009341. 

Bayer AG Lewatit OC-1023, a macroporous sorbent impreg- 
nated with tributyl phosphate (TBP), was evaluated for the separa- 
tion of uranium and plutonium from mixed actinide residues. The 
sorbent was tested for uranium breakthrough capacity, plutonium 
washing, and uranium elution behavior. TBP-impregnated Amber- 
lite XAD-4 was compared to the Lewatit OC-1023. 


27815 (RFP—3934) Non-destructive assay of plutonium 


bearing samples by calorimetry and gamma metry. 
(Rockwell International Corp., Golden, CO (USA). Rocky 
Flats Plant). Apr 1986. Contract AC04-76DP03533. 28p. 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE86009643. 

This report is a collection of overhead slides covering vari- 
ous aspects of calorimetry and gamma spectroscopy. Subjects dis- 
cussed include: how calorimeters operate; advantages to using 
them; types of calorimeters; calorimetry software; standards for ca- 
lorimetry; introduction to gamma spectroscopy; how spectra is ana- 
lyzed; comparison to mass spectrometry; and how calorimetry and 
gamma spectroscopy go together. 


27816 (RFP—3968) Solvent extraction in nuclear tech- 
nology. Navratil, J.D. (Rockwell International Corp., 
Golden, CO (USA). Rocky Flats Plant). 1986. Contract 
AC04-76DP03533. 9p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86009329. 

Some aspects of solvent extraction chemistry in the field of 
nuclear technology are briefly reviewed. Applications of solvent 
extraction in actinide recovery and purification, radionuclide pro- 
duction, and reactor materials preparation are summarized. The 
need for new, more selective, solvent extraction reagents is present- 
ed via examples of recent work with bifunctional organophos- 
phorus reagents applied to the removal of actinides from acidic ra- 
dioactive waste solutions. 


27817 Application of pattern recognition to metal ion 
chemical ionization mass spectra. Forbes, R.A.; Tews, E.C.; 
Freiser, B.S.; Wise, M.B.; Perone, S.P. (Purdue Univ., West 
Lafayette, IN). Analytical Chemistry; 58: No. 4, 684-689(Apr 
1986). Contract AC02-80ER 10689. 

Pattern recognition methods were used to evaluate the infor- 
mation content of mass spectrometry data obtained using transition- 
metal ions as an ionization source. Data sets consisting of the chem- 
ical ionization mass spectra for Fe* and Y* and 72 organics (repre- 
senting the six classes alkane, alkene, ketone, aldehyde, ether, and 
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alcohol) and 24 alkanes (representing the three subclasses linear, 
branched, and cyclic) were subjected to pattern recognition analysis 
using a k-nearest neighbor approach with feature weightings. The 
reactivities of Fe* and Y* toward the classes of compounds studied 
were characterized by using classification accuracies as a measure 
of selectivity, and important chemical information was extracted 
from the raw data by empirical feature selection methods. A total 
recognition accuracy of 81% was obtained for the recognition of 
the six classes and 96% accuracy was obtained for the recognition 
of the three subclasses of alkanes. 49 references, 5 tables. 


27818 Determination of munitions in water using macror- 
eticular resins. Richard, J.J.; Junk, G.A. (Ames Lab., IA). 
Analytical Chemistry; 58: No. 4, 723-725(Apr 1986). Contract 
W-7405-ENG-82. 

A simple procedure has been developed for the determina- 
tion of munitions present in water at levels as low as 0.1 * g/L. The 
method uses 60-80 mesh XAD-4 for extraction, followed by elution 
with 20 mL of ethyl acetate, concentration of the eluate, separation 
by capillary GC, and detection using electron capture. Contrived 
and field samples containing nitrobenzene, 1,3-dinitrobenzene, 1,3,5- 
trinitrobenzene, 2,4-dinitrotoluene, 2,6-dinitrotoluene, 2,4,6-trinitro- 
toluene (TNT), and 1,3,5-trinitrohexahydro-1,3,5-triazine (RDX) 
have been tested successfully. The XAD-4 extraction in the field 
reduced the cost of transporting water samples to the laboratory 
where additional savings occurred because less solvent was used to 
elute the resin than was required for solvent extraction. Adsorption 
onto particulate matter, association with humic acids, resin capac- 
ity, resin polarity, and incomplete dissolution were examined as the 
most likely causes of the low recoveries for RDX when XAD-2 
and XAD-7 resins were used. 10 references, 5 tables. 


27819 Hollow cathode plume as an atomic emission 
source for elemental analysis of metal alloys. Marcus, R.K.; 
Harrison, W.W. (Univ. of Virginia, Charlottesville). Analyti- 
cal Chemistry; 58: No. 4, 797-802(Apr 1986). 

Sputter atomization of sample material into a constricted, en- 
ergetic plasma yields a stable, low-cost source for solids analysis by 
atomic emission spectrometry. The hollow cathode plume (HCP) 
operates in a reduced pressure (1-5 torr) argon atmosphere at cur- 
rents up to 200 mA and powers less than 70 W. The plume emerges 
through a small orifice (1.5 mm) in a disk that forms the anaiyiical 
sample. Sample atoms are ejected directly into the base of the 
plume where subsequent excitation occurs. Characteristics of the 
HCP relative to its analytical use for bulk solids analysis, including 
stability and reproducibility, are presented. Short- and long-term 
stability of the source, as well as its intersample reproductibility, 
are shown in the analysis of National Bureau of Standards steel and 
zinc-base alloys. 37 references, 8 figures, 2 tables. 


27820 Identification of polycyclic aromatic hydrocarbon 
metabololites and DNA adducts in mixtures using fluores- 
cence line narrowing spectrometry. Sanders, M.J.; Cooper, 
R.S.; Jankowiak, R.; Small, G.J.; Heisig, V.; : Jeffrey, A.M. 
(Ames Lab., IA). ‘Analytical Chemistry: 58: No. 4, 816- 
820(Apr 1986). 

Fluorescence line narrowing spectrometry is applied to five 
modifications of DNA (intact adducts) formed from diol epoxides 
of benzo[a]pyrene, chrysene, 5-methylchrysene, and 
benz[ajanthracene. The direct identification of all five adducts in a 
laboratory mixture is accomplished. In addition, a mixture of six 
corresponding metabolites plus the DNA _ adducts from 
benzo[a]pyrene and 5-methylchrysene is resolved. Each adduct can 
be distinguished from its corresponding tetrol metabolite. Utiliza- 
tion of an intensified diode array-optical multichannel analyzer pro- 
vides detection of the adduct from benzo[a]pyrene with a S/N ~ 
150 for a damage level of ~ 5 bases in 10° 25 references, 7 figures. 


27821 Detection of hazardous gases and vapors: pattern 
recognition analysis of data from an electrochemical sensor 
array. Stetter, J.R.; Jurs, P.C.; Rose, S.L. (Argonne Nation- 
. o” IL). Analytical Chemistry; 58: No. 4, 860-866(Apr 

A portable device is being developed by Argonne National 
Laboratory to detect, identify, and warn US Coast Guard emergen- 
cy response personnel of the presence of hazardous gases and 
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vapors. The device operates in the situation of a spill or ship cargo 
hold where a puddle of the contaminant may be present. The pro- 
totype device uses an array of four different electrochemical sen- 
sors, which can be operated in four different modes. Thus, the 
array yields 16 channels of data for each chemical species detected. 
Pattern recognition is one way of determining the uniqueness of the 
information obtained and the capacity of each of the channels for 
classification. The matrices generated by detecting 22 gases and 
vapors with a prototype instrument are being examined by use of 
pattern recognition methods. Results to date indicate that approxi- 
mately half of the channels provide unique information. 11 refer- 
ences, 9 figures, 3 tables. 


27822 Temporal behavior of secondary ion emission from 
analyte/liquid matrix samples. Todd, P.J.; Groenewold, G.S. 
(Oak Ridge National Lab., TN). Analytical Chemistry; 58: 
No. 4, 895-899(Apr 1986). Contract AC05-840R21400. 

Secondary ion mass spectra of glycerol and of sulfuric and 
polyphosphoric acids are studied as a function of time and primary 
ion dose. The intensity of the protonated molecular ion characteris- 
tic of each matrix is found to decrease exponentially with time, and 
respective first-order decay constants correlate with sample vapor 
pressure. Sample depletion as determined by weight loss measure- 
ments is a linear function of time if the sample is dispersed over the 
target surface. When sample depletion is circumvented by continu- 
ous replenishment or suppressed by the presence of involatile so- 
lutes, intensity of characteristic secondary ions is independent of 
time for periods of at least 30 min. 17 references, 5 figures. 


27823 Theta pinch discharge designed for emission spec- 
trochemical analysis: design and electrical characterization. 
Kamla, G.J.; Scheeline, A. (Univ. of Illinois, Urbana). Ana- 
lytical Chemistry; 58: No. 4, 923-932(Apr 1986). Contract 
FG02-84ER 13218. 

A theta pinch discharge was designed and constructed as a 
high-temperature plasma source for application to the emission 
spectrochemical analysis of solid samples. This source has been op- 
erated up to 32 kV (1.33 kJ), with a peak discharge current of 60 
kA. The peak magnetic field generated by this discharge through a 
double helical coil is 28 kG, resulting in a calculated peak plasma 
current of 32 kA. Thorough electrical characterization and design 
specification are reported. 55 references, 11 figures, 1 table. 


27824 Theta pinch discharge designed for emission spec- 
trochemical analysis: spectral characterization. Kamla, G.J.; 
Scheeline, A. (Univ. of Illinois, Urbana). Analytical Chemis- 
try; 58: No. 4, 58(Apr 1986). Contract FG02-84ER 13218. 

The high-temperature plasma generated by a theta pinch dis- 
charge was studied as an emission source for solid samples. Both 
sample geometry and the discharge fill gas affect plasma formation 
and subsequent plasma/sample interaction. Ablation and emission 
from solid samples have been demonstrated for aluminum, tungsten, 
and stainless steel samples exposed to the plasma. Time-resolved 
emission data show neutral emission occurring well after cessation 
of ion and continuum emission. Time resolution therefore removes 
the limitations of high background and ion line interference, which 
are associated with high energy discharges. 15 references, 9 figures, 
1 table. 


27825 Trace element determination using synchrotron ra- 
diation. Giauque, R.D.; Jaklevic, J.M.; Thompson, A.C. 
(Lawrence Berkeley Lab., CA). Analytical Chemistry; 58: 
No. 4, 940-944(Apr 1986). Contract AC03-76SF00098. 

The use of synchrotron radiation for high sensitivity trace 
multielement X-ray fluorescence determinations is demonstrated. 
Experimental conditions that yield optimum sensitivity are de- 
scribed. Emphasis was placed on establishing calibration techniques 
and procedures that would yield accurate results with high preci- 
sion for elements present at concentration levels less that 1 ppm. 
Comparison of determined and listed elemental concentration 
values for five reference materials is given. By use of optimum con- 
ditions, minimum detectable limits of 20 ppb were ascertained for 
most elements. The results clearly illustrate the feasibility of per- 
forming high sensitivity trace element determinations for extremely 
small samples. 11 references, 7 figures, 2 tables. 
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27826 Extraction of organic compounds from solid sam- 
ples. Junk, G.A.; Richard, J.J. (Ames Lab., IA). Analytical 
Chemistry; 58: No. 4, 962-965(Apr 1986). Contract W-7405- 
ENG-82. 

Pyridine, benzene, cyclohexane, methylene chloride, dimeth- 
yl sulfoxide, dimethylformamide, and n-methylpyrrolidone have 
been compared for the extraction of polycyclic organic materials 
(POMs) from urban air, diesel, and stack particulate samples. Both 
sonic and Soxhlet techniques have been examined for both natural 
environmental particulates and particulates spiked with selected 
POMs. The extraction results vary for different polycyclic com- 
pounds adsorbed on different solid matrices, so no single solvent or 
extraction technique could be unambiguously recommended. How- 
ever, comparative average results for 14 compounds spiked onto fly 
ash at 0.1, 0.25, and 1.0 g/g showed pyridine to have 1.5 times 
more extraction efficiency than benzene. These and other reported 
results suggest that pyridine deserves more attention as an extract- 
ant for particulate samples. In separate tests, recoveries of POMs 
from fly ash were not improved by deactivation with aqueous solu- 
tions of ammonium hydroxide, thiocyanate and carbonate, and 
sodium nitrite prior to the extraction. 39 references, 5 tables. 


27827 Hollow cathode plume as an atomization/ioniza- 
tion source for solids mass spectrometry. Marcus, R.K.; 
King, F.L. Jr.; Harrison, W.W. (Univ. of Virginia, Char- 
mee Analytical Chemistry; 58: No. 4, 972-974(Apr 

The hollow cathode plume (HCP) is applied as an atomiza- 
tion/ionization source for solids mass spectrometry. The qualities of 
high atomization rate and ability to discriminate effectively against 
background gaseous species are significant advantages for the tech- 
nique. The ability to analyze nonconducting materials by mixing 
the sample with a conducting host matrix is also demonstrated. This 
particular method of sample analysis is also quite applicable to 
other types of glow discharges. The optimum sampling conditions 
for ion throughput are still being explored, but signal intensities to 
date are encouraging. 19 references, 5 figures. 


27828 High-resolution spectra of the 1(1,1) reversed a 
0(0,0) rotational transition of water in argon and krypton 
matrices. Fry, H.A.; Jones, L.H.; Swanson, B.I. (Los 
Alamos National Lab., NM). Chemical Physics Letters; 105: 
No. 5, 547-550(30 Mar 1984). 

The high-resolution spectra of He'*O, H2'%O, 
HD"O,HD"*O, HD**O, D2'*O, and D21%O isolated in argon and 
krypton matrices are reported in the 10-60 cm™! region. The higher 
resolution is obtained by observing very dilute mixtures of water in 
the rare gases. No discrete absorbance attributable to pure argon or 
krypton are found in this region. In all cases the relative gas-matrix 
shifts of the isotopimers are consistent with the rotation-translation 
coupling model. The linewidths are found to correlate with rota- 
tion-translation coupling. The integrated intensity of the 1(1,1) re- 
versed — 0(0,0) transition of HDO exhibits a temperature depend- 
ence which does not deviate significantly from that expected from 
a Boltzmann distribution in rigid rotor energy levels. 22 references, 
2 figures, 1 table. 


27829 Simultaneous quantitative analysis using dual cap- 
illary columns of different polarities. Wright, C.W. (Pacific 
Northwest Lab., Richland, WA). HRC and CC, Journal of 
High Resolution Chromatography and Chromatography Com- 
munications; 7: 83-88(Feb 1984). Contract AC06-76RL01830. 

Simultaneous dual column analysis was applied to three sam- 
ples, the neutral polycyclic aromatic hydrocarbon (PAH) fraction 
of a Solvent Refined Coal-II (SRC-II) heavy distillate, the nitrogen- 
containing polycyclic aromatic compound (N-PAC) fraction of an 
SRC-II heavy distillate, and the basic fraction from a shale oil 
process water. Fused silica capillary columns coated with SE-54 
and Durawax 3 were used for the analyses of the heavy distillate, 
while SE-54 and Carbowax 20M capillary columns were used for 
the analysis of the process water. 10 references, 4 figures, 3 tables. 
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27830 Application of high-performance liquid chromatog- 
raphy-flow injection analysis for the determination of poly- 
phosphoric acids in phosphorus smokes. Brazell, R.S.; Hom- 
berg, R.W.; Moneyhun, J.H. (Oak Ridge National Lab., 
TN). Journal of Chromatography; 290: 163-172(1984). Con- 
tract W-7405-ENG-26. 

A flow injection analysis system for the determination of in- 
organic phosphate has been coupled to a high-performance liquid 
chromatograph for use as a specific post-column detector for linear 
and cyclic condensed phosphoric acids. The condensed phosphates 
are separated by anion exchange (4 and 8% cross-linked resins), hy- 
drolyzed to orthophosphoric acid, and condensed with molybdic 
acid to form a molybdenum blue complex which is detected in a 
flow through absorption cell. The system has been used to analyze 
the aerosol formed for the combustion of red and white phospho- 
rus. Phosphates up to the Pis polymer have been detected. The 
phosphorus species formed depend upon specific combustion condi- 
tions. The age of the aerosol at which a sample is collected for 
analysis has been found to have a pronounced effect on composi- 
tion. 13 references, 5 figures, 1 table. 


27831 Separation of metals by liquid surfactant mem- 
branes containing crown ether carboxylic acids. Bartsch, 
R.A.; Charewicz, W.A.; Kang, S.I. (Texas Tech Univ., 
Lubbock). Journal of Membrane Science; 17: 97-107(1984). 
Contract AS05-80ER 10604. 

From American Institute of Chemical Engineers national 
meeting; Houston, TX, USA (Mar 1983). 

A water-in-oil-in-water emulsion liquid membrane system is 
used to transport alkali metal and alkaline earth cations from an ex- 
ternal alkaline aqueous source phase through an organic membrane 
containing a crown ether carboxylic acid and into the internal 
acidic aqueous phase of the emulsion droplet. The influence of 
varying the crown ether carboxylic acid structure upon the selec- 
tivity and efficiency of competitive metal ion transport is examined. 
19 references, 4 figures, 3 tables. 


27832 Determination of silver in sea water by coprecipi- 
tation with cobalt pyrrolidinedithiocarbamate and Zeeman 
graphite-furnace atomic absorption spectrometry. Boom, 
N.S.;. Crecelius, E.A. (Battelle, Marine Research Lab., 
Sequim, WA). Analytica Chimica Acta; 156: 139-145(1984). 
Contract AC06-76RL01830. 

A preconcentration technique is described for silver, which 
allows the precise and accurate determination of silver in sea water 
at nanogram per liter levels. Silver is coprecipitated with cobalt(II) 
pyrrolidinedithiocarbamate from 200-ml samples. The precipitate is 
dissolved in concentrated nitric acid and silver is quantified by 
Zeeman graphite-furnace atomic absorption spectrometry, with acid 
phosphate matrix modification. The detection limit is 0.1 ng 1-* 
The method is simple and rapid, and also allows the simultaneous 
extraction of lead, copper, cadmium, and nickel. 12 references, 2 
figures, 3 tables. 


27833 Distribution of PdBr2, RhBr; and RuBr; between 
the two immiscible liquid phases in the AlBr.-KBr system. 
Smith, F.J. (Oak Ridge National Lab., TN). Journal of the 
Less-Common Metals; 97: 21-26(1984). Contract W-7405- 
ENG-26. 

The distribution behavior of palladium, rhodium and rutheni- 
um bromides between the two immiscible liquid phases in the 
AIBrs-KBr system was determined at 100 °C. Distribution coeffi- 
cients of 1.4, 1.7 and 3.2 were determined for PdBrz, RhBrs and 
RuBrs respectively. Visible and UV spectral studies of palladium 
dissolved in the two liquid phases indicated square planar PdBrs* 
to be the predominant palladium species in both phases. Similarly, 
octahedral RuBre* was shown to be the distributing species for ru- 
thenium. 8 references, 3 figures, 1 table. 


27834 Induction time in metal permeation processes 
through supported liquid membranes. Danesi, P.R.; Cianetti, 
C.; Violante, V. (Argonne National Lab., IL). Journal of 
Membrane Science; 14: 175-186(1983). Contract W-31-109- 
ENG-38. 





40 CHEMISTRY 
4001 Analytical And Separations Chemistry 


The origin of the induction time observed in the permeation 
process of cadmium species through trilaurylammonium chloride in 
triethylbenzene supported liquid membranes is discussed. A model 
for the non-steady state transference process, where aqueous film 
diffusion coupled to an interfacial chemical reaction are the main 
rate determining processes, was developed. By comparison with ex- 
perimental transference data, the rate constant of the interfacial re- 
action between cadmium chloride aqueous complexes and the mem- 
brane carrier, trilaurylammonium chloride, was evaluated. The time 
evolution of the concentration profiles through the aqueous diffu- 
sion film is also described. 22 references, 3 figures, 1 table. 


27835 Sorption of trace constituents from aqueous solu- 
tions onto secondary minerals. II. Radium. Ames, L.L.; 
McGarrah, J.E.; Walker, B.A. (Battelle, Pacific Northwest 
Labs., Richland, WA). Clays and Clay Minerals; 31: No. 5, 
335-342(1983). 

Radium sorption efficiencies as a function of temperature, Ra 
concentration, and secondary mineral sorbate were determined in a 
0.01 M NaCl solution. Radium sorption on a characterized clinopti- 
lolite, montmorillonite, nontronite, opal, silica gel, illite, kaolinite, 
and glauconite under comparable experimental conditions allowed 
determination of Ra sorption efficiency curves for each, through 
use of Freundlich constants, over the same temperature and initial 
Ra solution concentration range Similar sorption data for U on the 
same secondary minerals over the same temperatures allowed com- 
parison of sorption efficiencies for Ra and U. Clinoptilolite, illite, 
and nontronite were the most efficient Ra sorbents, while opal and 
silica gel were the poorest Ra sorbents. Generally, Ra sorption on 
secondary minerals was much greater than U sorption under the 
same experimental conditions. 13 references, 9 figures, 5 tables. 


27836 Determination of fluoride by conductometric titra- 
tion. Kubota, H.; Surak, J.G. (Oak Ridge National Lab., 
TN). Analytical Chemistry; 31: No. 2, 283-286(Feb 1959). 

From 133. meeting of the ACS; San Francisco, CA, USA 
(Apr 1958). 

The reaction between fluoride and lanthanum ions is utilized 
for a volumetric semimicrodetermination of fluoride in which the 
end point is located by changes in the conductivity of the reaction 
medium. Milligram quantities of fluoride in solution can be deter- 
mined with good accuracy and precision, if the total amount of ex- 
traneous ions is small. The titration is best applied to the analysis of 
distillates of the Willard-Winter separation. Relative standard devi- 
ation of 0.15% has been obtained in titrating aliquots from a single 
distillation. A modified distillation apparatus which is simple to 
construct and permits rapid interchange of distilling flasks, makes 
possible separation of fluoride from a medium whose acid concen- 
tration is maintained high and nearly constant, to promote the effi- 
ciency of the distillation. A relative standard deviation of 1.8% for 
the distillation and titration was obtained from replicate determina- 
tions of 1-ml. aliquots of a standard fluoride solution containing 
about 5 mg. of fluoride. 11 references, 3 figures, 2 tables. 
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REFER ALSO TO CITATION(S) 26824, 26982, 27031, 27040, 27042, 27081, 
ae 27477, 27639, 27672, 27767, 27770, 27894, 27898, 27907, 27909, 27917, 


27837 (CBPF-NF—018/85) Bond index: relation to 
second-order density matrix and charge fluctuations. Giam- 
biagi, M.S. de; Giambiagi, M.; Jorge, F.E. (Centro Brasi- 
leiro de Pesquisas Fisicas, Rio de Janeiro). 1985. 11p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86701826. 

It is shown that, in the same way as the atomic charge is an 
invariant built from the first-order density matrix, the closed-shell 
generalized bond index is an invariant associated with the second- 
order reduced density matrix. The active charge of an atom (sum of 
bond indices) is shown to be the sum of all density correlation func- 
tions between it and the other atoms in the molecule; similarly, the 
self-charge is the fluctuation of its total charge. 
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27838 (CONF-860445—4) Precursors of titanium carbon- 
itride. Maya, L. (Oak Ridge National Lab., TN (USA)). 
1986. Contract AC05-840R21400. 7p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86009501. 

From Materials Research Society spring meeting; Palo Alto, 
CA, USA (15 Apr 1986). 

A series of novel compounds was isolated in the course of 
exploratory work on the chemistry of titanium halides in liquid am- 
monia. This work was undertaken to study synthetic approaches to 
titanium-containing precursors of ceramic materials. Representatives 
of these compounds is a mixed valence Ti(III)-Ti(IV) tetramer, 
[NH,* x NHs},[TisBra(NH2):2]~2, which was produced by the reac- 
tion of potassium borohydride and titanium IV bromide in liquid 
ammonia at room temperature. Similar ammonium salts of either 
Ti([V) or Ti(III) were also prepared. The reaction of the ammoni- 
um salts with sodium acetylide in liquid ammonia evolves acetylene 
in an amount equivalent to the ammonium ion present. This provid- 
ed the charge of the complex and yielded novel titanium acetylide 
derivatives. The acetylides convert into titanium carbonitrides upon 
thermal treatment to 800°C. The reaction of titanium halides of 
their ammonolytic products with sodium acetylide in liquid ammo- 
nia to yield halogen-free acetylide precursors having a relatively 
high titanium content appears to be a convenient synthetic ap- 
proach. This is made possible by the fact that the alkali metal 
halide by-products are soluble and easily separated in that reaction 
medium. This approach appears to be a generalized route applicable 
to a number of transition metal elements of interest. 14 refs., 2 figs. 


27839 (DOE/ER/10425—16) Thermal and state-selected 
rate constant calculations for O(}P) + H: — OH + H and 
isotopic analogs. Truhlar, D.G.; Garrett, B.C. (Minnesota 
Univ., Minneapolis (USA). Dept. of Chemistry; Chemical 
namics Corp., Columbus, OH (USA)). 1986. Contract 
AC02-79ER 10425. 10p. (CONF-860425—19). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86008864. 

From 191. American Chemical Society national meeting; 
New York, NY, USA (13 Apr 1986). 

We use ab initio potential energy surfaces, including new 
parametrizations of the bending potentials for the two lowest elec- 
tronic states, to calculate the rate constants for the reaction O(*P) 
+ He. The dynamics calculations are based on variational transition 
state theory with multidimensional semiclassical tunneling correc- 
tions. We present results for the temperature range 250 to 2400°K. 
In general the calculated rate constants for the thermal reaction are 
in excellent agreement with available experiments. We also calcu- 
late the enhancement effect for exciting He to the first excited vi- 
brational state. For the reaction of vibrationally excited He the rate 
constant is based on a dynamical bottleneck of 7.2 kcal/mol, as 
compared to a saddle point value of 12.6 kcal/mol, and it is in good 
agreement with experiment. The good agreement of theory and ex- 
periment for the excited state rate provides a dramatic demonstra- 
tion of the reality of dynamical bottlenecks at locations far from the 
saddle point. 39 refs., 2 figs., 3 tabs. 


27840 (DOE/ER/10612—14) Vapor pressure isotope 
effect in liquid and solid ammonia. King, T.V.; Ishida, Ta- 
kanobu. (State Univ. of New York, Stony Brook (USA)). 
Jan 1986. Contract AC02-80ER10612. 185p. NTIS, 
A09/MF AO1; 1; GPO Dep. File Number DE86009445. 

The vapor pressures of the isotopic ammonia ‘*NHs, *NDs 
and ™*NHs have been measured at temperatures between 163K and 
240K by differential manometric technique in a precision cryostat. 
The triple point pressures were found to be 45.49 mmHg for 
™4NHs, 48.35 mmHg for *NDs and 45.83 mmHg for ‘*NHs. This 
corresponds to triple point temperatures of 195.41K, 198.96K and 
195.58K, respectively. The lattice dynamics of a unit cell with four 
NHs molecules have been calculated using Wilson's FG matrix 
method and a modified Schachtschneider-Snyder program to repro- 
duce the Raman, infrared and neutron scattering data and the ob- 
served vapor pressure isotope effects. These calculations provide 
satisfactory agreements with the experimentally determined In(f/sub 
c//f/sub g/) values only if the presence of couplings between the 
N-H stretching and H-N-H bending motions and molecular transla- 
tion in the direction of the molecular figure axis is assumed. 75 
refs., 18 figs., 28 tabs. 
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27841 (DOE/ER/10900—T3) [Theoretical studies of 
combustion dynamics]. Finl technical report. Bowman, J.M. 
(Illinois Inst. of Tech., Chicago (USA)). [1986]. Contract 
AC02-81ER10900. 4p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86009312. 

We developed a novel quantum theory of reactive scattering 
in which two degrees of freedom are explicitly coupled together 
and the remaining degrees of freedom are treated in several approx- 
imate ways. These approximations have the effect of uncoupling 
the remaining degrees of freedom from the two which are coupled. 
Thus, explicit coupling is retained in a reduced dimensionality 
space. Applications of this theory are discussed and the results are 
reviewed. A vibrational analysis of polyatomic molecules is includ- 
ed. 


27842 (INIS-BR—456, pp 20) Study of natural molyb- 
denite (MoS) from Rio Grande do Norte (RN, Brazil) ore 
mines. Juliao, J.F.; Lima, G.F.; Chagas, J.W.R.; Talmag, 
R.A.; Cesar, H.L.; Souza, F.G. de. (Ceara Univ., Fortaleza, 
Brazil. Dept. de Fisica; Ceara Univ., Fortaleza, Brazil. 
t. de Solos). 1985. (In Portuguese). NTIS (US Sales 
y), PC AO9/MF AOl. File Number DE86701820. 
(CONF-8510286—Absts.). 
From 26. Brazilian congress on chemistry; Fortaleza, CE, 
Brazil (6 Oct 1985). 


27843 (INIS-BR—456, pp 102) Reactions between mo- 
lybdenum (VI) and zirconium (IV) with 1-nitroso-2-naphthol. 
Viveiros, A.M.V. ia Univ., Salvador, Brazil. Inst. de 
Quimica). 1985. (In Portuguese). NTIS (US Sales Only), PC 
A09/MF AOl. File Number DE86701820. (CONF- 
8510286—Absts.). 

From 26. Brazilian congress on chemistry; Fortaleza, CE, 
Brazil (6 Oct 1985). 


27844 (INIS-BR—456, pp 110) Use of N-methylmorpho- 
line for lanthanide complexes formation. Silva, A.M. da; 
Souza, M.A.A. de. (Ceara Univ., Fortaleza, Brazil. Dept. de 
Quimica Organica e Inorganica). 1985. (In Portuguese). 
NTIS (US Sales Only), PC A09/MF AO1. File Number 
DE86701820. (CONF-8510286—Absts.). 

From 26. Brazilian congress on chemistry; Fortaleza, CE, 
Brazil (6 Oct 1985). 


27845 (INIS-BR—456, pp 112) Additional studies about 
complexes between lanthanide salts and 1,2-bis(propylsulfiny]) 
ethane. Andrade, Z.M.; Holanda, J.A.P. (Ceara Univ., For- 
taleza, Brazil. Dept. de Quimica Organica e Inorganica). 


1985. (In Portuguese). NTIS (US Sales Only), PC A09/MF 
AOl. File Number DE86701820. (CONF-8510286—Absts.). 

From 26. Brazilian congress on chemistry; Fortaleza, CE, 
Brazil (6 Oct 1985). 


27846 (INIS-BR—456, PP 117) Coordination compounds 
between triphenularsineoxide (TPAsO) and lanthanide (III) 

hexafluorophosphates. Consideration about their infrared 
spectra. Braga, L.S.P. (Ceara Univ., Fortaleza, Brazil. Dept. 
de Quimica Organica e Inorganica). 1985. (In Portuguese). 
NTIS (US Sales Only), PC A09/MF AO1. File Number 
DE86701820. (CONF-8510286—Absts.). 

From 26. Brazilian congress on chemistry; Fortaleza, CE, 
Brazil (6 Oct 1985). 


27847 (INIS-BR—456, pp 121) Complexes between scan- 
dium and phosphoryl containing ligands. Vicentini, G.; 
Zinner, L.B.; Catta Preta, R.F. (Sao Paulo Univ., Brazil. 
Insti. de Quimica). 1985. (In Portuguese). NTIS (US Sales 
Only), PC AO9/MF AOl. File Number DE86701820. 
(CONF-8510286—Absts.). 

From 26. Brazilian congress on chemistry; Fortaleza, CE, 
Brazil (6 Oct 1985). 
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(KAERI/RR—430/84) Study on adsorption char- 
acteristics of filtering materials. Kim, You Sun; Kim, Suc 
Won. (Korea Advanced Energy Research Inst., 
(Republic of Korea)). Dec 1984. 104p. (In Korean). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE86701828. 

A convenient laboratory procedure of preparing radioactive 
iodine and methyl iodide for testing adsorption efficiency of active 
carbons at nuclear power plants has been established and an appro- 
priate radioactive tracer flow was prepared to be applied for the 
testing. The apparatus of testing the adsorption efficiency was de- 
signed improving various existing defects and was set up both at 
this laboratory and a domestic nuclear power plant. They are now 
being used for both fundamental research and laboratory testing 
works. A simple and efficient procedure of analysing various 
impregnants(KI+, Triethylenediamine, Triethylenediamine+ KI, 
Triethylenediamine + Iodine Salts) was developed by means of U.V. 
spectrophotometry and samples collected at domestic nuclear 
power plants were analysed by means of this method and the ana- 
lytical data thus obtained were referred in the regular inspection of 
these plants in 1984 to check physical property of impregnated 
active carbon. (Humidity influences) separately, convenient proce- 
dures of preparing organic impregnants for nuclear grade active 
carbon and impregnating technics were studied to accumulate basic 
research results and relevant technical data were acquired. Detailed 
results of this line of the study will be reported in subsequent 
annual reports. 


27849 (KFK-tr—694) Studies on the equilibrium of ni- 
trous gases and nitric acid solutions at low temperatures and 
low NOsub(x) concentrations. Zubov, V.V.; Barinova, L.D.; 
Pozina, M.B.; Kudryavtsev, L.A. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Stabsabteilung Inter- 
nationale Beziehungen). May 1983. 8p. (In German). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86751412. 


Translated from Russian: Issledovanie ravnovesiya nitroz- 
nogo gaza s rastvorami azotnoi kisloty pri ponizhennykh tempera- 
turakh i nizkikh kontsentratsiyakh okislov azota; originally pub- 
lished in: Tekhnologiya mineral’nykh udobrenii, Pozin, M.E. (ed.), 
Leningrad 1979, p. 76-82. 

The equilibrium between NOsub(x) and nitric acid solutions 
was studied at 0, 10, 30, and 40°C and nitrous acid concentrations 
of 1.5 to 5 Vol.% and at an oxidation level of 5-95% at constant 
pressure. The findings suggest an interdependence between the NO 
and NO: partial pressures in the gaseous phase and their concentra- 
tion in the solution. Concentrated nitric acid (concentration higher 
than 65-68%) can be produced either by considerably increasing 
the NOz partial pressure in the gas or by having a very low NO 
concentration in the gas. (orig./PW). 


27850 (NUREG/CR—4309) Valence effects on solubility 
and sorption: the solubility of Tc([V) oxides. Meyer, R.E.; 
Arnold, W.D.; Case, F.I. (Oak Ridge National Lab., TN 
(USA)). Mar 1986. Contract AC05-840R21400. 38p. 
(ORNL—6199). NTIS, PC A03/MF AOl - GPO. File 
Number T186007923. 

The solubilities of technetium (IV) oxides have been deter- 
mined in solutions of NaCl, HCl, and synthetic groundwaters in the 
pH range 0 to 10. Oxides were prepared either by electroreduction 
from Tc(VII) solutions onto platinum electrodes or by precipitation 
of Tc from Tc(VII) solutions using hydrazine. In some of the deter- 
minations, the oxide was precipitated onto purified sand by use of 
hydrazine. The oxide-covered sand was then placed into a column 
and the test solution continuously recirculated through the column. 
The oxide plated on platinum was placed into a small cell and the 
test solution stirred. Solubilities were determined by measuring the 
beta radiation of Tc in the stirred or circulated solution in con- 
tact with the oxide. In the pH range 4 to 10, solubilities were in the 
range 7.5 x 10-® to 5 x 10~* mol/L, and most of the determinations 
were in the range 1 x 10~* to 2 x 10~* mol/L. In acid solutions the 
solubilities were generally higher for hydrazine-precipitated oxide 
than for the electrodeposited oxide, and they increased as the pH 
was lowered. Solubilities of Tc(IV) oxides will be useful for calcu- 
lation of transport rates of technetium for the case of solubility-lim- 
ited transport in nuclear waste repository environments. 
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27851 (SAND—85-2463C) High field ‘H NMR studies 
of sol-gel kinetics. Kay, B.D.; Assink, R.A. (Sandia National 
Labs., Albuquerque, NM (USA)). 1986. Contract AC04- 
76DPO00789. 16p. (CONF-860445—2). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86008774. 

From Materials Research Society spring meeting; Palo Alto, 
CA, USA (15 Apr 1986). 

High resolution ‘H NMR spectroscopy at high magnetic 
fields is employed to study the reaction of the 
Si(OCHs)4:CHsOH:H20O sol-gel system. Both the overall extent of 
reaction as a function of time and the equilibrium distribution of 
species are measured. In acid catalyzed solution, condensation is the 
rate limiting step while in base catalyzed solution, hydrolysis be- 
comes rate limiting. A kinetic model in which the rate of hydrolysis 
is assumed to be independent of the adjacent functional groups is 
presented. This model correctly predicts the distribution of product 
species during the initial stages of the sol-gel reaction. 


27852 (TVA/PUB—86/18) Quality control in production 
of suspensions from solid ammonium phosphates (monoam- 
monium phosphate and diammonium phosphate). Achorn, 
F.P.; Balay, H.L. (Tennessee Valley Authority, Muscle 
Shoals, AL (USA). Div. of Agricultural Development). 
1982. 18p. (CONF-8212108—1). NTIS, PC A02/MF AO1. 
File Number DE86901140. 

From NFSA convention; Atlanta, GA, USA (6 Dec 1982). 

Suspensions of good quality can be produced from MAP and 
DAP. Suspension quality depends on the amount of impurities in 
the ammonium phosphate solids used. Tests have shown that 
adding ammonium fluoride helps lower viscosity of suspensions 
containing a considerable amount of impurities. Also, adding poly- 
phosphates (such as 10-34-0, 9-32-0, and 11-37-0) as a source of part 
of the P2O; (6 to 15% polyphosphate in the product) helps to 
produce a suspension that has excellent storage characteristics. 
When the polyphosphate content of the product (11-33-0 suspen- 
sion) is between 10 and 15% it usually will not solidify during cold 
weather storage. Freight and production costs of granular ammoni- 
um phosphates are relatively low compared to other sources of 
P.O; for the fluid fertilizer market; therefore, using MAP and DAP 
to produce suspensions is expected to continue to grow in populari- 
ty. 2 refs., 7 figs., 1 tab. 


Temperature and density study of the Rayleigh line 
a of fluid N2O. Zerda, T.W.; Song, X.; Jonas, J. (Univ. 
of Illinois, Urbana). Journal of Physical Chemistry; 90: No. 5, 
771-774(27 Feb 1986). Contract FG22-82PC50800. 

The Raman nu; depolarized Rayleigh line shapes of N2O are 
investigated at pressures varied from 8 bar to 2 kbar and over tem- 
perature range 298 to 373 K. Rotational, collision-induced, and 
cross-term contributions to the band shape and second moments are 
discussed and compared to previous results for CO2, OCS, and CS». 
25 references, 2 figures, 2 tables. 


27854 Heat capacity and other thermodynamic properties 
of aqueous magnesium sulfate to 473 K. Phutela, R.C.; 
Pitzer, K.S. (Lawrence Berkeley Lab., CA). Journal of Phys- 
ical Chemistry; 90: No. 5, 895-901(27 Feb 1986). Contract 
ACO03-76SF00098. 

Measurements are reported for the heat capacity of aqueous 
MgSO, from 348 to 473 K. Ion-interaction (Pitzer) equations are 
fitted to these data with additional guidance for C/sub p/%. The 
last quantity is obtained indirectly from literature data for MgCh, 
NazSQ,, and NaCl; the authors have made a new analysis for 
MgCl, but used published expressions for the sodium compounds. 
Literature data on the osmotic coefficient and the enthalpy of 
MgSO, solutions are used to complete a comprehensive thermody- 
namic treatment. Since all of the other major components of natural 
waters and sea water have been treated with the same set of equa- 
tions and over a wide temperature range, the present results for 
MgSO, complete the basic data set required for prediction of most 
thermodynamic properties of these systems. The effectiveness of a 
special second-viral-coefficient term in representing the ion pairing 
MgSO, is considered in some detail. 
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27855 Absolute rate coefficients for methyl radical reac- 
tions by laser photolysis, time-resolved infrared chemilumines- 
cence: CD; + HX — CD;H + X(X = Br, D. Donaldson, 
D.J.; Leone, S.R. (National Bureau of Standards, Boulder, 
CO). Journal of Physical Chemistry; 90: No. 5, 936-941(27 
Feb 1986). 

Absolute rate coefficients are reported for the room temper- 
ature reactions of deuterated methyl radicals with HI and HBr, 
CD; + HI (HBr) — CDsH + I(Br). Excimer laser photolysis of 
CDsI is used to generate methyl radicals, and time-resolved infra- 
red chemiluminescence from the CH stretch of the CDsH products 
is detected to follow the time evolution of the reaction. The rate 
constants obtained in this manner are (7.7 +/- 0.7) x 10-'? cm® 
molecule! s~! for CDs + HI and (4.7 +/- 0.4) x 1071 cm® mole- 
cule“! s~! for CDs + HBr. These rate constants are considerably 
greater than earlier, indirectly measured values and indicate that 
the activation energy for these light-atom transfer reactions is 
lower than previously believed. 53 references, 3 figures, 2 tables. 


27856 Oxidation of hydrazine by nitric acid. Karraker, 
D.G. (E.I. du Pont de Nemours and Co., Aiken, SC). Inor- 
ganic Chemistry; 24: No. 26, 4470-4477(18 Dec 1985). Con- 
tract AC09-76SR00001. 

Hydrazine is oxidized by hot nitric acid in a first-order reac- 
tion to produce Nz, N2O, HNs, and NH,*. The rate law for the re- 
action is -d In (N2H,)/dt = k(NO;~ )(H*)? where k = 5.8 x 1075 
M~* min“? at 100°C in 5.44 M HNOs and p = 6. The data are 
consistent with a reaction mechanism that involves HNs, HNOz, 
and the NoHe, and the N2He free radical as intermediates and Ne, 
N2O, and NH,* as products. The Arrhenius equation constants 
over the temperature range 70-100°C were A = 1.2 x 101! M73 
min and E = 26 kcal/mol. The reaction is catalyzed by Fe*, and 
the rate data are correlated by the semiempirical expression 
In[(N2H4)/(N2Hi)o] = -[a’(Fe**) + b’(Fe**)\(H*)t where a’ = 
0.114 M~? min™! and b’ = 0.065 M~? min”. A reaction mechanism 
is proposed for the ferric-catalyzed reaction whose major reactions 
involve the reduction of Fe** to Fe?* by hydrazine and the oxida- 
tion of Fe%* to Fe* by nitric acid. 21 references, 12 figures, 6 
tables. 


27857 Time of flight neutron powder Rietveld refinement 
of the ZrKH(PO,). structure. Rudolf, P.R.; Clearfield, A. 
(Texas A & M Univ., College Station). Inorganic Chemistry; 
24: No. 22, 3714-3715(23 Oct 1985). 

The structure of Zr-KH(PQ,): is determined from X-ray and 
neutron diffraction data. A minimal X-ray powder data set is de- 
convolved to serve as a starting point for Rietveld refinement. Ap- 
plication to other compounds is considered. 11 references, 1 figure, 
3 tables. 


27858 Kinetics of the oxidation of metal complexes by 
manganese(III) aquo ions in acidic perchlorate media: the 
Mn(H20),2* -Mn(H2O).** electron-exchange rate constant. 
Macartney, D.H.; Sutin, N. (Brookhaven National Lab., 
Upton, NY). Inorganic Chemistry; 24: No. 21, 3403-3409(9 
Oct 1985). Contract AC02-76CH00016. 
The kinetics of the reduction of manganese(III) aquo ions by 
a series of MLs2* complexes (M = Os, Fe, Ru and L is 2,2’-bipyri- 
dine and 1,10-phenanthroline or a substituted derivative), by 
Fe(H20).6** ions, and by Ni(H2oxime)*, Ni({14JaneN.)**, and Ni- 
(Me.[14]4, 11-dieneN,)** were investigated in acidic perchlorate 
media at 25.0 °C. The second-order rate constants are given by ((ki 
+ K2K/sub 1th/[H*), where ki and Ke are rate constants for the 
Mn* and MnOH” pathways and K/sub 1h/ is the hydrolysis con- 
stant of Mn(H2O0).** (K/sub lh/ = 1.02 +/- 0.14 M, p = 2.0 M). 
The presence of a significant MnOH* pathway for the Ni(II) com- 
plexes and for Fe(H2O).”* is interpreted in terms of an inner-sphere 
mechanism. An electron-exchange rate constant of 1 x10~° M~'s™! 
for the Mn(H?0).**/** couple was estimated from the MLs**/ 
Mn* cross-reaction data by using a modified Marcus relationship. 
This value is lower than the exchange rate constant of 10/sup - 
4+/-1/ M ~' s“' calculated by using a semiclassical outer-sphere 
model and is also lower than the value of 4 x 10? M~' s~! calculat- 
ed from the oxidation of Fe(H2O)s** by Mn(H2O).**. The kinetics 
of the oxidation of Mn(H2O).** by Co(H2O).** were also studied, 
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and the redox reactions of Mn(H2O).** and Co(H20).** are com- 
pared. Various mechanisms for the reactions of these strong oxi- 
dants are considered. 69 references, 1 figure, 2 tables. 


27859 Demixing of materials under chemical potential 
gradients, Ishikawa, T.; Sato, H.; Kikuchi, R.; Akbar, S.A. 
(Purdue Univ., West Lafayette, IN). Journal of the American 
Ceramic Society; 68: No. 1, 1-6(Jan 1985). Contract FG02- 
84ER45133. 

A steady-state demixing of initially homogeneous solid solu- 
tion which occurs in binary oxides under oxygen partial pressure 
gradient is treated by the path probability method of irreversible 
statistical mechanics from an atomistic point of view. The larger 
the difference between the diffusion coefficients of constituent spe- 
cies is, the larger is the degree of demixing. Essential features of 
demixing by diffusion, however, do not depend on whether the 
driving force is the chemical potential gradient, the electric field, or 
others. 15 references, 3 figures. 


27860 Polydispersed solids behavior in a bubble column. 
Smith, D.N.; Ruether, J.A. New York, NY; American Insti- 
tute of Chemical Engineers (1985). 36p. (CONF-841121—). 
American Institute of Chemical Engineers, 345 East 47th 
Street, New York, NY 10017. 

From AIChE annual meeting; San Francisco, CA, USA (25 
Nov 1984). 

New data and theory are presented for describing polydis- 
persed solids in slurry bubbie columns. Axial solids concentration 
distributions were measured on a 0.108-M slurry bubble column ap- 
paratus operated at steady-state conditions. Slurry and gas superfi- 
cial velocities ranged from 0.007 to 0.02 M/S and from 0.03 to 0.20 
MSS, respectively. The liquid phase was water, and the solid phase 
consisted of binary or ternary mixtures of narrow-sized fractions of 
glass spheres. The experimental data have been used to develop a 
method for predicting average solids loadings and axial distribu- 
tions of solids in a bubble column with a one-dimensional sedimen- 
tation-dispersion model. Correlations are given for the hindered-set- 
tling velocity, the solids dispersion coefficient, and the solids con- 
centration at the top and bottom of the column. The effect of a dis- 
tribution of particle size is interpreted by summation of the concen- 
tration of solids for each discrete particle-size fraction. 


27861 Approach to analyzing diffusion in olivine. Condit, 
R.H. (Lawrence Livermore National Lab., CA). pp 106-115 
of Point defects in minerals. Washington, DC; American 
Geophysical Union (1985). Contract W-7405-ENG-48. 

Olivine is pictured as a hexagonal close packing of oxygen 
ions which provide a matrix for cation diffusion. The network of 
paths which a cation may take when jumping between normal and 
interstitial sites is described, and an approach to the analysis of dif- 
fusion in this network is suggested. In intermediate diffusion con- 
figurations several point defects may be generated which have pre- 
ferred distances and orientations relative to one another. A succes- 
sion of these configurations then lead to a final one with the mi- 
grating atom in a new site. It is proposed that oxygen diffusion may 
be by cation-anion divacancies. Two published sets of data on sili- 
con diffusion coefficients differ by four orders of magnitude, and it 
is suggested that this may result from differences in dissolved silica. 
Measurement of correlation coefficients would make an important 
contribution to determining actual mechanisms of cation and silicon 
diffusion. 32 references, 3 figures. 


27862 Vibrational analysis and ab initio molecular orbital 
calculations of the molecular force constants of gaseous CF; 
and SiF,. Curtiss, L.A.; Maroni, V.A. (Argonne National 
Lab., IL). Spectrochimica Acta, Part A: Molecular Spectrosco- 
py; 41A: No. 4, 585-593(1985). 

The molecular potential constants of gaseous CF, and SiF, 
have been evaluated using approximate force fields and ab initio 
quantum mechanical methods. A recently developed three-parame- 
ter approximate force field, called the adjusted valence force field 
(AVFF), is found to give force constants for CF, and SiF, that are 
in reasonably good agreement with published values based on de- 
tailed analysis of vibrational data (including isotopic frequencies 
and Coriolis constants) and other three-parameter approximate 
force fields, such as the Urey-Bradley force field (UBFF) and the 


orbital valence force field (OBFF). In the ab initio studies, force 
constants were calculated at several basis set levels; correlation ef- 
fects were included by applying second-order Moeller Plesset 
theory. At the highest level of the theory (6-31 G* basis set), the ab 
initio force constants for CF, are in very good agreement with the 
most accurately derived values reported in the literature. The ab 
initio force constants computed for SiF, are in reasonable accord 
with accurately determined values, but the agreement is not as 
good as that obtained for CF,. 32 references, 7 tables. 


27863 Classical trajectory calculations of infrared multi- 
photon absorption and dissociation. Gray, S.K.; Stine, J.R.; 
Noid, D.W. (Univ. of Chicago, IL). Laser Chemistry; 5: 209- 
221(1985). Contract AC05-840R21400. 

A review of classical trajectory calculations of infrared mul- 
tiphoton absorption and dissociation is presented. These calcula- 
tions have demonstrated that the classical method can be useful for 
interpreting experimental results and for understanding the funda- 
mental processes by which molecules absorb photons from the 
laser. 35 references, 1 figure. 


27864 Electronic structure of tungsten hexacarbonyl. 
Yang, C.Y.; Arratia-Perez, R.; Lopez, J.P. (Surface Analyt- 
ic Research, Inc., Mountain View, CA). Chemical Physics 
Letters; 107: No. 2, 112-116(25 May 1984). Contract AC03- 
82ER13011. 

Diract-scattered-wave (DSW) calculations have been per- 
formed for the W(CO)s molecule. Ground state molecular orbitals, 
ionization energies, and the lowest d — CO 7* transitions are re- 
ported. The results show that relativistic effects stabilize the metal- 
ligand interaction, but they do not seem to add to the qualitative 
understanding of the valence electronic structure. 24 references, 2 
figures, 4 tables. 


27865 Investigation of solute nucleation in levitated solu- 
tion droplets. Tang, I.N.; Munkelwitz, H.R. (Brookhaven 
National Lab., Upton, NY). Journal of Colloid and Interface 
Science; 98: No. 2, 430-438(Apr 1984). Contract AC02- 
76CHO00016. 

An experimental technique that involves the use of a single 
micrometer-sized particle suspended electrodynamically in a laser 
beam has been developed and shown to have great potential for 
studying crystal nucleation from aqueous electrolyte solutions. Crit- 
ical supersaturations required for the onset of solute crystallization 
have been determined for the NaCl-H2O and the (NH,)SO.-H2O0 
systems. The data so obtained are used, in conjunction with nuclea- 
tion theory and electrolyte solution thermodynamics, to deduce the 
interfacial free energy, shape, and size of the critical nucleus. For 
both systems, the critical nucleus is a compact microcrystal com- 
posed of only a few unit cells. 36 references, 5 figures, 2 tables. 


27866 Multireference configuration interaction treatment 
of potential energy surfaces: ic dissociation of H2O 
in a double-zeta basis. Brown, F.B.; Shavitt, I.; Shepard, R. 
(Ohio State Univ., Columbus). Chemical Physics Letters; 105: 
No. 4, 363-369(23 Mar 1984). Contract W-31-109-ENG-38. 

Multiconfiguration self-consistent fields (SCF) and multire- 
ference configurational interaction (CI) calculations have been per- 
formed for the H2O molecule in a double-zeta basis for four sym- 
metric geometries, for comparison with full CI results. Unlike 
single-reference results, the energy errors are almost independent of 
geometry, allowing unbiased treatments of potential energy sur- 
faces. 35 references, 1 figure, 2 tables. 


27867 Photoionization of excited molecular states H2 C 
1PI/sub u/. Pratt, S.T.; Dehmer, P.M.; Dehmer, J.L. (Ar- 
gonne National Lab., IL). Chemical Physics Letters; 105: No. 
1, 28-33(2 Mar 1984). 

Photoelectron spectra for Hz in the excited C *PI/sub u/, nu 
= 0-4, J = 1 levels prepared by multiphoton excitation are present- 
ed. In accordance with the Franck-Condon principle, the H2* vi- 
brational state distribution is dominated by Anu = 0 transitions 
from the C 'PI/sub u/ state, illustrating a useful method for pre- 
paring vibrationally state-selected molecular ions. Equally impor- 
tant are observed systematic departures from Franck-Condon fac- 
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tors, which provide detailed information on excited-state photoioni- 
zation dynamics of molecules. 19 references, 2 figures, 1 table. 


27868 Potentiometric studies of the thermodynamics of 
iodine disproportionation from 4 to 209°C. Palmer, D.A.; Ra- 
mette, R.W.; Mesmer, R.E. (Oak Ridge National Lab., TN). 
Journal of Solution Chemistry; 13: No. 10, 685-697(1984). 
Contract AC05-840R21400. 

The equilibrium constant for the disproportionation of iodine 
in aqueous solution was determined as a function of temperature 
from 3.8 to 209.0°C using emf measurements in low ionic strength 
media. The equilibrium constant and associated molal thermody- 
namic quantities at 25°C are reported. Although the value of the 
equilibrium constant is in excellent agreement with a previous emf 
measurement at 25°C, these results conflict with the corresponding 
parameters obtained from the NBS tables. Moreover, at tempera- 
tures above ca. 100?C, the reported measured values for the equi- 
librium constant diverge strongly from all previous estimates and 
predictions. 25 references, 6 figures, 2 tables. 


27869 Theoretical study of the solvation of O2 in water. 
Curtiss, L.A.; Melendres, C.A. (Argonne National Lab., 
IL). Journal of Physical Chemistry; 88: No. 7, 1325- 
1329(1984). 

Ab initio molecular orbital calculations with the minimal 
STO-3G basis set have been undertaken to study the interaction of 
OQ, with H2O molecules. Limited calculations with larger basis sets 
and with inclusion of correlation energy indicate that the STO-3G 
results should be quite reliable. The potential energy surface for the 
H20:0, system is found to be rather shallow with two minima. One 
corresponds to a H2O...0 structure. The other minimum corre- 
sponds to a HOH...O:2 structure with HzO in a hydrogen-bond-type 
interaction. Water-oxygen clusters having up to eight water mole- 
cules surrounding an oxygen molecule were investigated. Clusters 
containing a mixture of H2O...02 and HOH...O2 (or OHz2...O2) inter- 
actions appear to be most representative of the solvation structure 
of O2 in water. The maximum size of the first solvation shell about 
Os: is predicted to be six H2O molecules. 26 references, 4 figures, 5 
tables. 


27870 Perturbation theory for square-well fluids in d=2, 
3. Tembe, B.L.; Kozak, J.J. (Univ. of Notre Dame, IN). 
Molecular Physics; 51: No. 3, 825-834(1984). 

In this paper, the equation of state behavior of square-well 
fluids is studied in the dimensions d=2,3 via the Zwanzig perturba- 
tion theory. As a particular point of emphasis, the discussion is fo- 
cused on a result reported several years ago by Baker and Hender- 
son that the perturbation may be used as a surprisingly accurate, 
predictive tool to locate the critical temperature of argon and 
zenon in d=3. The material in the paper examines whether this 
facet of the Zwanzig theory is sensitive to the dimensionality of the 
configuration space of the system, by calculating the equation of 


state of krypton, modelled as a square-well fluid in d=3 and d-2. In . 


d=3, it was found that the critical temperature of krypton i s pre- 
dicted to within 15%, while in d=2 an apparently different, high 
density transition is signalled by the theory. 18 references, 2 figures. 


27871 Dirac scattered wave calculations. Yang, C.Y.; 
Case, D.A. (Surface Analytic Research, Inc., Mountain 
View, CA). pp 643-664 of Local density approximations in 
quantum chemistry and solid state physics. Dahl, J.P.; 
Avery, J. (eds.). New York, NY; Plenum Publishing Corpo- 
ration (1984). Contract AC03- 82ER 13011. 

The self-consistent-field-Xa-Dirac-scattered wave (SCF-Xa- 
DSW) method is briefly reviewed. The method treats relativistic ef- 
fects fully within the one-electron local exchange framework. Ex- 
amples of DSW results illustrate the versatility of the method, and 
its potential impact on studies of transition metal complexes and 
surfaces. 68 references, 5 figures, 4 tables. 
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27872 Calorimetric measurements of the low-temperature 
heat capacity, standard molar enthalpy of formation at 298-15 
K, and high-temperature molar enthalpy increments relative 
to 298.15 K of tungsten disulfide (WS2), and the thermody- 
namic properties to 1500 K. O’Hare, P.A.G.; Hubbard, 
W.N.; Johnson, G.K.; Flotow, H.E. (Argonne National 
Lab., IL). Journal of Chemical Thermodynamics; 16: 45- 
59(1984). 

Low temperature (5-350K) heat capacity, fluorine combus- 
tion, and high-temperature (350-1500K) drop-calorimetric measure- 
ments have been performed on a pure synthetic specimen of tung- 
sten disulfide, WS2. Values are reported for the molar thermody- 
namic quantities, standard entropy of formation, heat capacity, 
standard entropy, and the standard Gibbs energy of formation. The 
thermodynamic quantities have been calculated to 1500 K. Stand- 
ard enthalpies of formation deduced from high-temperature equilib- 
rium and e.m.f. studies in the literature are, in general, not in good 
agreement with one another or the present result. There have been 
no previous measurements of the low-temperature heat capacity, 
but the high-temperature enthalpy increments are in fair agreement 
with results published for WS/sub 1.97/. There is some indication 
that a yT (i.e. conduction electron) contribution to the heat capac- 
ity at low temperatures, but the evidence for this is not strong. The 
present thermodynamic quantities are consistent with geochemical 
field observations that molybdite (MoS2) and not tungstite (WS2) 
but tungstates and not molybdates are formed in hydrothermal de- 
posits. 41 references, 1 figure, 5 tables. 


27873 Force-field model for the stretching anharmonici- 
ties of SF*®, Krohn, B.J.; Overend, J. (Los Alamos National 
Lab., NM). Journal of Physical Chemistry; 88: No. 3, 564- 
574(1984). 

A geometrical intramolecular force-field model for the SFe 
molecule is used to compute spectroscopic parameters. The model 
includes a general valence harmonic potential whose constants 
were determined from spectroscopic analysis, plus explicit anhar- 
monicities in the form of (a) a Morse potential in each stretching S- 
F bond and (b) a Urey-Bradley interaction between each nearest- 
neighbor nonbonded pair of F atoms. Problems with the Urey- 
Bradley potential are recognized and treated. Three of the five 
Morse and Urey-Bradley parameters are constrained to impose con- 
sistency with properties of the stretching bond. The other two pa- 
rameters are varied to find the best agreement with 10 observed an- 
harmonicities involving the stretching modes, nui, nue, and nus. 
The fits are good, and the best parameters are used to predict unob- 
served stretching anharmonicities. Attempts to model the bending 
motions are less successful. 90 references, 8 figures, 9 tables. 


27874 Galena/dichromate solution interaction and the 
nature of the resulting chromium(III) species. Perry, D.L.; 
Tsao, L.; Taylor, J.A. (Lawrence Berkeley Lab., CA). Inor- 
ganica Chimica Acta; 85: L57-L60(1984). Contract AC03- 
76SF00098. 

The reaction of aqueous sodium dichromate, NazCr2O;, with 
galena (PbS) is one of the most commonly observed reactions in 
the froth flotation separation of galena from other metal sulfide 
ores, the sodium dichromate acting as a modifier in the process. 
Surface studies have shown that the resulting chemical species on 
the galena include both the chromium(VI) species and the reduced 
chromium(III) species. While the X-ray photoelectron data regard- 
ing the chromium(VI) species in these studies were consistent with 
PbCrO,, the assignment of the chromium(III) species was not so 
unequivocal. One researcher indicated that the Cr(III) probably 
was some type of oxidation product formed on the surface, while 
yet another team of investigators speculated that it was PbCr2O, (a 
combination of Pb(OH)z and Cr2Os) on the basis of binding energy 
data alone. This laboratory has re-investigated this reaction system, 
making detailed studies of the X-ray photoelectron spectra (XPS) 
of the reacted galena surfaces and comparing them to those of 
model chromium(III) compounds. 15 references, 1 figure, 1 table. 
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27875 Synthesis and characterization of phosphates con- 
taining alkali metals and plutonium or lanthanides. Bamber- 
ger, C.E.; Haire, R.G.; Begun, G.M.; Ellingboe, L.C. (Oak 
Ridge National Lab., TN). Inorganica Chimica Acta; 94: 49- 
56(1984). Contract W-7405-ENG-26. 

The compound NasPu(PO,)2 has been synthesized and posi- 
tively identified for the first time by X-ray diffraction, Raman spec- 
troscopy, and absorption spectrophotometry. The literature on qua- 
ternary phosphates containing alkali metals (M) and lanthanides 
(Ln) or actinides (An) has been critically reviewed. Since the exist- 
ence of compounds of the type Ms(Ln,An)o(PO,)s appeared to be 
questionable, several replicate experiments were conducted with Ln 
= La to Gd. The results did not reveal the existence of such com- 
pounds. 30 references, 5 figures. 


27876 CO coadsorption and reactions of sulfur, hydrogen 

and oxygen on clean and sulfided Mo(100) and on 

MoS,(0001) crystal faces. Farias, M.H.; Gellman, A.J.; So- 

morjai, G.A.; Chianelli, R.R.; Liang, K.S. (Lawrence Berke- 

ley Lab., CA). Surface Science; 140: 181-196(1984). Contract 
AC03- 76SF00098. 

The chemisorption and reactivity of O2 and He with the sul- 
fided Mo(100) surface and the basal (0001) plane of MoS: have 
been studied by means of Thermal Desorption Spectroscopy 
(TDS), Auger Electron Spectroscopy (AES) and Low Energy 
Electron Diffraction (LEED). These studies have been carried out 
at both low (10~*-10~5 Torr) and high (1 atm) pressures of O2 and 
He. Sulfur desorbs from Mo(100) both as an atom and as a diatomic 
molecule. Sulfur adsorbed on Mo(100) blocks sites of hydrogen ad- 
sorption without noticeably changing the hydrogen desorption en- 
ergies. TDS of '°O coadsorbed with sulfur on the Mo(100) surface 
produced the desorption of SO at 1150 K, and of S, S: and O, but 
not SOz. A pressure of 1 x 10°? Torr of G2 was sufficient to 
remove sulfur from Mo(100) at temperatures over 1100 K. The 
basal plane of MoS was unreactive in the presence of 1 atm of O2 
at temperatures of 520 K. Sputtering of the MoS: produced a 
marked uptake of oxygen and the removal of sulfur under the same 
conditions. 37 references, 8 figures, 1 table. 


27877 Cluster ion formation in free jet expansion proc- 
esses at low temperatures. Beuhler, R.J.; Friedman, L. 
(Brookhaven National Lab., Upton, NY). Berichte der Bun- 
sengesellschaft fuer Physikalische Chemie; 88: 265-270(1984). 

From Discussion meeting of the Deutsche Bunsen-Gesell- 
schaft fuer Physikalische Chemie; Koenigstein, West Germany (12- 
14 Oct 1983). 

An experimental high voltage post-acceleration facility for 
the detection of high molecular weight cluster ions is described. A 
summary of results obtained with this facility in studies of high mo- 
lecular weight water and argon cluster ions is presented. Results on 
studies of hydrogen cluster ion formation in the expansion of pure 
weakly ionized hydrogen gas are also presented. Attempts to limit 
cluster ion formation in hydrogen to quasi equilibrium conditions 
inside the ion source with source apertures as small as 0.00125 cm 
were in conclusive. These studies indicated that approximately 25- 
33 cluster-ion hydrogen molecule collisions could serve to stabilize 
the growing cluster ions. 15 references, 7 figures. 


27878 New methods for characterization of supercritical 
fluid solutions. Yonker, C.R.; Wright, B.W.; Udseth, H.R.; 
Smith, R.D. (Pacific Northwest Lab., Richland, WA). Ber- 
ichte der Bunsengesellschaft fuer Physikalische Chemie; 88: 
908-911(1984). Contract AC06-76RL01830. 

The dependence of the solvating power of a supercritical 
fluid on pressure allows this property to be continuously changed 
from that of a gas to approaching that of a liquid. This ability has 
led to the development of new analytical, separation, and extraction 
methods. These methods include open tubular capillary column su- 
percritical fluid chromatography, direct fluid injection-mass spec- 
trometry, and the direct combination of these techniques. The 
direct fluid injection process enables the transfer of nonvolatile or 
na labile compounds to the gas phase allowing the use of 
8 spectrometry and other analytical techniques. In addition, the 
rapid development of capillary column supercritical fluid chroma- 
tography now allows the high resolution separation of complex 
mixtures. Several examples are given to demonstrate the application 
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of these methods for the characterization of complex supercritical 
fluid solutions and extracted mixtures. 14 references, 7 figures. 


27879 Synthesis of bimetallic Fe-Ni carbonyl clusters: 
crystal structure of [N(CH,)sCHzPhll FesNi(CO)s(ji-CO), (je 
H)]. Ceriotti, A.; Chini, P.; Fumagalli, A.; Koetzle, T.F.; 
Longoni, G.; Takusagawa, F. (Universita di Milano, Italy). 
Inorganic Chemistry; 23: No. 10, 1363-1368(1984). 

Redox condensation of [Fes(CO)::1]7> with Ni(CO), in tetra- 
hydrofuran affords the tetranuclear dianion [FesNi(CO):2]?". Subse- 
quent protonation with acids results in formation of the correspond- 
ing [FesNi(CO):2H] anion. This monoanionic species has also been 
obtained by reaction of [Fes(CO):]* with NiClk.xEtOH. Both 
FesNi systems have been isolated in the solid state in high yield 
with a variety of tetrasubstituted ammonium and phosphonium 
salts. An X-ray diffraction study of the trimethylbenzylammonium 
salt of [FesNi(CO)'*H]- reveals a structure with a tetrahedron of 
metal atoms surrounded by eight terminal and four edge-bridging 
carbonyl groups. The hydride ligand has been located over the 
center of an Fe,Ni face at a distance of 0.60 (3) A from the trimetal 
plane. The corresponding [FesNi(CO):2]” dianion is suggested to 
possess an analogous structure on the basis of its IR spectrum. 
Crystallographic data for [CioHisN]* [Ci2HFesNiO.2]": fw 713.64, 
triclinic, space group Pl, Z = 2, a = 7.416 (1) A, b = 13.849 (2) 
A, c = 14.108 (2) A, a = 103.13 (2)° B = 103.14 (2)° y = 99.23 
(2)°, R(F?) = 0.030 for 3860 reflections measured at room tempera- 
ture. 18 references, 3 figures, 4 tables. 


27880 Solvent dielectric attenuation of substituent effects. 
Dependence on boundary representation in prolate spheroidal 
cavity models. Ehrenson, S. (Brookhaven National Lab., 
Upton, NY). Journal of Computational Chemistry; 5: No. 1, 
56-63(1984). 

Extension of the in homogeneous continuum solvent model 
to prolate spheroidal cavity systems in the context of Kirkwood- 
Westheimer substituent-reactivity theory is described. Reasonable 
effects attributable to electrical saturation and electrostriction, 
which are modeled by relatively simple spatial dielectric functions 
outside the solute-solvent boundary, may be demonstrated. It is also 
shown that choices of property location of the interacting sites and 
magnitude of substituent dipole moments are comparably important 
to the quality of theoretical prediction. 11 references, 3 figures, 1 
table. 


27881 Relativistic calculations of dissociation energies 
and related properties. Pitzer, K.S. (Univ. of California, 
Berkeley). International Journal of Quantum Chemistry; 25 
131-148(1984). Contract AC03-76SF00098. 

Methods of calculation of potential energy curves or sur- 
faces, including dissociation energies, bond distances, and vibration 
frequencies, are discussed as well as recently obtained results for 
several molecules. The ab initio relativistic methods involve the 
derivation of shape-consistent effective potentials from Dirac-Fock 
atomic calculations. These effective potentials are averaged and dif- 
ferenced with respect to spin with the differences, p/sub 3/2/-p/ 
sub 1/2/, etc., yielding spin-orbit operators. The molecular calcula- 
tions are then set up in a familiar manner through the SCF stage 
using spin-averaged effective potentials. The final stage is a config- 
uration-interaction calculation including the spin-orbit terms as well 
as the electron repulsion terms. Calculations that have been made 
for several low-lying excited states as well as the ground state for 
Aus, TIH, Th, Sne, and Pb2 are reviewed. Good agreement is ob- 
tained with spectroscopic data and a number of interesting predic- 
tions are made. 36 references, 8 figures, 2 tables. 


27882 Reaction of fluoroxysulfate, SO,F~, with aromatic 
compounds: catalysis by acids. Appelman, E.H.; Basile, L.J.; 
Hayatsu, R. (Argonne National Lab., IL). Tetrahedron; 40: 
No. 1, 189-197(1984). 

The effects of the acid catalysts HF, H2SO., BFs, CF:SOsH, 
FSOsH, and SbF;.FSO3H on the reactions of CsSO.F with toluene, 
nitrobenzene and naphthalene in CH2CN have been studied. The 
catalysts in general accelerate reaction and enhance yields of ring- 
fluorinated products. Efficacity roughly parallels Ho of the acids, 
though H2SO, is more effective than stronger acids for the fluorina- 
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tion of naphthalene. Combined room temperature yields of fluorine- 
substituted products are as much as 45-50% for toluene and naph- 
thalene and up to 30% for nitrobenzene. The predominant products 
are o-fluorotoluene, 1-fluoronaphthalene, and m-fluoronitrobenzene. 
With naphthalene the isomer selectivity is considerably less than in 
the absence of catalyst. Low yields (= 10%) of monomeric oxy- 
genated products are obtainéd, along with considerable oxygen- 
and fluorine-containing dimers and higher polymers. The results are 
interpreted in terms of acid-catalyzed electrophilic fluorination or 
oxygenation, followed by further fluorination and/or free-radical- 
induced oxidative coupling of the oxygenated products. 14 refer- 
ences, 4 tables. 


27883 High-reflectance and single layer a two new 
forms. Pollack, S.S.; Sanders, J.V.; Tischer, R.E. (Dept. of 
Energy, Pittsburgh, PA). Applied Catalysis; 8: ae. 388(1983). 

MoS, has been prepared in two new physical forms by treat- 
ment of sulfided Ni-Mo/AlO; catalysts with hydrofluoric acid. 
The first consists of 0.2 x 3 mm pellets which do not have the 
cleavage present in natural molybdenite but upon crushing produce 
irregular shiny particles. These highly reflecting particles are crys- 
talline and contain five to ten MoS: layers per crystallite. In the 
second form essentially all the MoS: is present as single layers 
either supported on or mixed with carbon. 8 references, 3 figures. 


27884 Thermodynamic studies of zeolites: natrolite, meso- 
lite and scolecite. Johnson, G.K.; Flotow, H.E.; O'Hare, 
P.A.G.; Wise, W.S. (Argonne National Lab., IL). American 
Mineralogist; 68: 1134-1145(1983). 

Calorimetric measurements have been carried out on speci- 
mens of natrolite, mesolite, and scolecite in order to assess the ther- 
modynamic properties of a zeolite series having the same alumino- 
silicate framework. Low-temperature heat capacity and high-tem- 
perature enthalpy increments of natrolite and scolecite were meas- 
ured by adiabatic and drop-calorimetric techniques. Standard enth- 
alpies of formation at 298.15 K of all three zeolites were deter- 
mined by solution calorimetry. Thermodynamic functions have 
been calculated for natrolite to 660 K and for scolecite to 470 K. 
The hea* capacity and standard entropy at 298.15 K have been esti- 
mated for mesolite. With reference to zeolitic water, it is concluded 
that the entropy of water molecules in both natrolite and scolecite 
is similar to that in ice. A consideration of the X-ray results for the 
present specimen of natrolite leads to the conclusion that a contri- 
bution of about 9.2 J/(mol x K) to the standard entropy is made by 
the Al-Si disorder in the alumino-silicate framework. The new re- 
sults allow calculations to be made by which the pressure and tem- 
perature effect can be deduced for such equilibria as: natrolite + 
SiO2(aq) = 2 analcime, and natrolite + Ca** (aq) + HexO = meso- 
lite + 2Na* (aq). Results are consistent with observed parageneses 
in natural occurrences. 21 references, 1 figure, 10 tables. 


27885 Stability and electronic spectrum of cesium pluto- 
nium hexafluoride. Morss, 1.R.; Williams, C.W.; Carnall, 
W.T. (Argonne National Lab., IL). ACS Symposium Series; 
No. 216, 199-210(1983). Contract W-31-109-ENG-38. 

CsPuF. was prepared and verified to be isostructural with 
corresponding compounds of uranium and neptunium. Its decompo- 
sition was studied in an inert gas atmosphere and in vacuum. Its 

has been measured in the region 400-2000 nm. The energy 
level structure of Pu’ in the trigonally distorted octahedral 
CsPuF¢ site was computed from a predictive model and compared 
with the observed spectrum. 20 references, 4 figures, 3 tables. 


27886 X-ray photoemission spectroscopy (XPS) study 
uranium, neptunium, and plutonium oxides in silicate-based 
glasses. Lam, D.J.; Veal, B.W.; Paulikas, A.P. (Argonne Na- 
tional Lab., IL). ACS Symposium Series; No. 216, 145- 
154(1983). 

Using XPS as the principal investigative tool, the bonding 
properties of selected metal oxides added to silicate glass are being 
examined. In this paper, the results of XPS studies of uranium, plu- 
tonium, and neptunium in binary and multicomponent silicate-based 
glasses are presented. Models are proposed to account for the very 
diverse bonding properties of 6* and 4* actinide ions in glass. 15 
references, 3 figures, 1 table. 
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27887 Comparison of various sensors in the potentiome- 
tric microdetermination of nitroform and perchlorate with ce- 
tylpyridinium chloride. Selig, W. (Lawrence Livermore Na- 
tional Lab., CA). Mikrochimica Acta; 1: No. 5-6, 333- 
345(1983). Contract W-7405-ENG-48. 

A simple universal sensor for potentiometric titrations has 
been previously described. The sensor consisted of a spectroscopic 
graphite rod coated with poly (vinyl chloride) (PVC) and dioc- 
tylphthalate (DOP) in titrahydrofuran (THF). The support material 
was a spectroscopic graphite rod. This sensor was used in precipita- 
tion, acid/base, compleximetric, and redox tetrations. To extend 
this work and test the sensors, the precipitation titration of nitro- 
form, CH(NOs)s, and of perhclorate vs. cetylpyridinium chloride 
has been selected, and a variety of organic coatings on graphite 
have been assessed as well as several types of uncoated graphite 
materials. 19 references, 5 tables. 


27888 (KFK-tr—695) Oxidation of NOsub(x) by nitric 
acid. Pogrebnaya, V.L.; Baranov, A.V. Translated from Jz- 
vestiya Severo-Kavkazskogo Nauchnogo Tsentra Vysshei 
Shkoly, Tekhnicheskie Nauki ; 6: No. 2, 107-109(1978). 8p. 
(In German). NTIS (US Sales Only), PC A02/MF AOI. 
File Number DE86751406. 

Translated from Russian: Ob okislenii okisi azota azotnoi kis- 
lotoi. 

NOsub(x) oxidation by nitric acid in the intermediate con- 
centration range takes place at a fast reaction rate, increasing the 
nitrose content of the gas by 50-80% and beyond. The rate of oxi- 
dation of NO into NOs increases during the reaction with increas- 
ing temperature, acid concentration, and with improved mass ex- 
change conditions. The reaction can be applied in normal produc- 
tion conditions in order to increase the acid concentration by oxida- 
tion of the initial nitrose gas at 60-80°C with the aid of nitric acid 
and by absorption of the produced gas at 20-30°C. (orig.). 


27889 (LA-tr—86-13) Thermal behavior of F202. The ki- 
netics of decay and changes due to foreign gases. Frisch, P.; 
Schumacher, H.J. Translated from Berichte der Bunsenge- 
sellschaft fuer Physikalische Chemie ; 43: 807(1937). Contract 
W-7405-ENG-36. 4p. NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE86009492. 

The temperature coefficient for F202 has been determined 
from the measured rate of decay at -47°C and various pressures, 
and rate of decay at -37.1°C. A value of 5.2 was obtained, in corre- 
spondence to an activation energy of 17.6 kcal and generally no de- 
pendence on pressure above 50 mm Hg. So, if one knows k/sub «/ 
for one temperature, the corresponding k/sub «/ can be computed 
for other temperatures from experiments with lower F2O: pres- 
sures. If we plot the logarithms of the k/sub o/ computed in this 
manner, against 1/T, then we obtain a straight line. The average 
activation heat computed from this, amounts to 17.9 kcal. The 
value should be accurate to about one kcal, due to an imprecise 
knowledge of the k -values. 4 refs. 


27890 Oxidation mechanism of thorium: reactions in dry 
oxygen, humid nitrogen, and humid air. Colmenares, C.A.; 
McKenzie, D.R. (Lawrence Livermore National Lab., CA). 
Reviews on High-Temperature Materials; 302-361([{1986)). 
Contract W-7405-ENG-48. 

The oxidation of two grades of thorium (high and low con- 
centration of metallic impurities) has been studied (1) in dry oxygen 
(3-100 kPa), (2) water vapor (3-13 kPa), and (3) water vapor (3-13 
kPa) in air, over the temperature range of 353 to 413 K. The effects 
of cleaning procedures were also evaluated. Kinetic expressions, in- 
corporating both the pressure and temperature (activation energy) 
dependences of the oxidation process, were obtained for the envi- 
ronmental conditions studied. Proposed oxidation mechanisms are 
based on (1) the measured pressure and temperature dependences, 
(2) a thermodynamics evaluation of possible reactions, and (3) con- 
siderations of the defect structure of ThO2. The oxidation of thori- 
um in oxygen is interpreted to be controlled by singly- and doubly- 
charged oxygen vacancies. In the case of water vapor and water 
vapor in air, in addition to the above species, water is believed to 
interact with ThO2 via a proton exchange reaction (hydrolysis) on 
the surface of the oxidizing metal creating OH™ ions, which are in- 
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troduced into O? lattice positions. The excess surface OH™ is pos- 
tulated to interact with oxygen vacancies to introduce O™ into the 
ThO, lattice. 41 references, 15 figures, 14 tables. 
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REFER ALSO TO CITATION(S) 26822, 26835, 26836, 26841, 26857, 26860, 
27071, 27075, 27081, 27082, 27084, 27089, 27769, 27810, 27814, 27817, 27820, 
27837, 27843, 27844, 27845, 27846, 27847, 27862, 27863, 27875, 27876, 27878, 
27879, 27880, 27882, 27885, 27887, 27915, 27919, 27920, 27922, 27928, 28155 


27891 (CBPF-NF—044/85) Simple semi-empirical ap- 
proximation for bond energy. Jorge, F.E.; Giambiagi, M.; 
Giambiagi, M.S. de. (Centro Brasileiro de Pesquisas Fisicas, 
Rio de Janeiro). 1985. 23p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86701569. 

A simple semi-empirical expression for bond energy, related 
with a generalized bond index, is proposed and applied within the 
IEH framework. The correlation with experimental data is good 
for the intermolecular bond energy of base pairs of nucleic acids 
and other hydrogen bonded systems. The intramolecular bond ener- 
gies for a sample of molecules containing typical bonds and for hy- 
drides are discussed. The results are compared with those obtained 
by other methods. 


27892 (CONF-8509240—2) Lewis acid enhanced emission 
of secondary molecular ions. Todd, P.J.; Leibman, C.P.; Ma- 
mantov, G. (Oak Ridge National Lab., TN (USA)). 1985. 
Contract AC05-840R21400. 3p. NTIS, PC A02/MF AO1; 
GPO Dep. File Number DE86009448. 

From 10. international symposium on mass spectrometry; 
Swansea, UK (8 Sep 1985). 

In aromatic/Lewis acid mixtures many aromatic compounds 
are ionized via a reversible one-electron oxidation to radical ca- 
tions. For example, radical cations of aromatics having gas phase 
ionization energy (IE) less than 8 eV have been detected in AlCl, 
solutions by using ESR. Such systems are analogous to the protona- 
tion of organic bases in glycerol solution. Lewis acids were thus in- 
vestigated as matrices to enhance secondary emission of molecular 
ions. 2 refs., 2 tabs. 


27893 (INIS-mf—10062, pp 86) Palladium/II/ complex- 
es of cystine. Perte, E.; Marc, M.; Ceuca, O.; Pacurar, L.; 
Ghiara, C.; Crucin, O. (Academia R.S.R., Cluj, Romania. 
Inst. de Chimie). 1984. NTIS (US Sales Only), PC A09/MF 
= * Number DE86701228. (CONF-8406249—Vol.3- 
ts.). 

From 7. Czechoslovak spectroscopic conference and 8. 

CANAS; Ceske Budejovice, Czechoslovkia (18 Jun 1984). 


27894 (UCID—20622-86-2) Chemistry research resource. 
Progress report, February 1986. (Lawrence Livermore Na- 
tional Lab., CA (USA)). Mar 1986. Contract W-7405-ENG- 
48. 93p. NTIS, PC AOS/MF AOl; 1; GPO Dep. File 
Number DE86009393. 

Research is reported in the following fields: synthesis of new 
materials; development of analytical techniques; chemical kinetics 
and transport processes; cryogenic and other physical properties of 
hydrogen isotopes; artificial intelligence; development of techniques 
for characterization; materials modelling analysis; mechanical prop- 
erties of polymers; physical metallurgy - mechanical properties; 
physical metallurgy - phase transformations; surface modification 
and surface studies; new materials development and properties. 
(PLG) 


27895 Multiplicity in a chemical reaction with one-dimen- 
sional dynamics. Coffman, K.; McCormick, W.D.; Swinney, 
H.L. (Department of Physics, The University of Texas, 
Austin, Texas 78712). Physical Review Letters; 56: No. 10, 
999-1002(10 Mar 1986). 

Measurements on the Belousov-Zhabotinskii reaction in a 
stirred flow reactor reveal, beyond a period-doubling cascade, a se- 
quence of periodic states different from the "U (universal) se- 
quence” found in recent experiments on diverse systems. Particular 
periodic states occur in three different parameter ranges rather than 
one range as in the U sequence. However, the order of periodic 
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states found here is in accord with a one-dimensional single-parame- 
ter map constructed from the laboratory data. 


27896 Pulse radiolysis study on electrons trapped in 
aqueous solid clathrates. Zagorski, Z.P. (Univ. of Notre 
Dame, IN). Journal of Physical Chemistry; 90: No. 5, 957- 
963(27 Feb 1986). 

Early concepts on the nature of the 620-nm trapped electron 
have now been supported by results obtained on clathrates other 
than tetrabutylammonium (TBA) hydroxide (TBAOH.29H20). In 
aqueous solid clathrates of trimethylamine, diethylamine, and tert- 
butylamine, similar e/sub t/~/sub (aq)/ transient spectra have been 
observed. These amines are protonated and OH ions are present in 
solution which produces a clathrate. In the process of clathrate 
crystallization from the melt or solution, typical anionic vacancies 
are created in which some OH™ ions are missing. Since that ion is a 
part of the water lattice its absence is equivalent to a vacancy of 
one water molecule in an aqueous surrounding. This unusual vacan- 
cy becomes an aqueous trap for electrons. The same applies to a 
vacancy of F in _ tetrabutylammonium fluoride clathrate 
(TBAF.32H2O) which shows identical e/sub t/~/sub (aq)/ spectra. 
Aqueous solid clathrates of acetone and tetrabutylammonium oxa- 
late (neutral pH of liquefied clathrate) do not show the typical high 
yield, comparatively long-lived e/sub t/~/sub (aq)/ spectrum, be- 
cause there are no traps equivalent to those mentioned above. 25 
references, 9 figures. 


27897 Mechanism of electron transfer to 
pentoaammine(pyridine)cobalt(III) complexes by aliphatic 
radicals, hexaaquovanadium(ID, and 
hexaammineruthenium(I]) ions. Bakac, A.; Butkobic, V.; 
Espenson, J.H.; Marcec, R.; Orhanovic, M. (Rudjer Bosko- 
vic Institute, Zagreb, Yugoslavia). Inorganic Chemistry; 25: 
No. 3, 341-345(29 Jan 1986). Contract W-7405-ENG-82. 

The rates of electron transfer to a series of 
pentaammine(pyridine)cobalt(III) complexes, Co(NHs)s(NCsHiX)** 
(X = 3-CN, 3-Cl, H, 4CHs, and 4-N(CHs)), have been deter- 
mined. A kinetic competition method based on the homolytic scis- 
sion of the chromium-carbon bond in (H2O);CrC(CHs,OH*™ was 
used to evaluate rate constants for the reducing agent .C(CHs),OH, 
whereas direct measurements were carried out for the reductions 
by V(H20).** and Ru(NHs).”*. In all three cases the rate constants 
show mild and similar sensitivity to the substituent on the pyridine 
ring. The variations are well correlated by the Hammett equation, 
the reaction constants being 1.1, 1.3, and 1.5, respectively. Argu- 
ments are advanced that in each case the reactions proceed by 
direct outer-sphere electron transfer to the cobalt(III) and not by a 
chemical mechanism entailing prior electron transfer to the pyridine 
ring. 33 references, 3 figures, 3 tables. 


27898 Potential lanthanide ion selective reagents. 3. 
Metal complex formation with 1,7-diaza-4,10-13-trioxacyclo- 
pentadecane-N,N’-diacetic acid. Chang, C.A.; Ochaya, V.O. 
(Univ. of Texas, El Paso). Inorganic Chemistry; 25: No. 3, 
355-358(29 Jan 1986). Contract FG05-84ER 13292. 

Stability constants for the ligand 1,7-diaza-4,10,13-trioxacy- 
clopentadecane-N,N’-diacetic acid (dapda or K21DA) with the 
lanthanides and several other metal ions have been determined at 25 
°C in aqueous 0.1 M (CHs)NCl medium by a potentiometric 
method. The results obtained are compared to those obtained for a 
similar ligand of large cavity size, 1,20-diaza-4,7,13,16-tetraoxacy- 
clooctadecane-N,N’-diacetic acid (dacda or K22DA), which has 
been previously studied and reported. The stability of dapda is 
found to reach a peak at Eu(III) with the lanthanide series and is 
rationalized in terms of the matching of the ligand properties with 
metal ion characteristics. The transition-metal ions Ni(II), Cu(II, 
and Zn(II) all form stronger dapda (as compared to dacda) com- 
plexes due to a better match of the ligand cavity size and metal ion 
radius. 18 references, 3 figures, 1 table. 


27899 pH-dependent metal ion selectivity by a crown 
ether carboxylic acid. Chang, C.A.; Twu, J.; Bartsch, R.A. 
(Univ. of Texas, El Paso). Inorganic Chemistry; 25: No. 3, 
396-398(29 Jan 1986). 
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Formation constants are reported for complexes of sym-di- 
benzo-16-crown-5-oxyacetic acid in both its neutral and deprotonat- 
ed forms with Na*, K*, and Ca®*. The formation constant is great- 
er for complexes of Na* than for K* when the ligand is deprotonat- 
ed. The study, therefore, demonstrates that attaching an ionizable 
pendent group to a crown ether permits ligand selectivity toward 
metal ion binding to be tuned by adjusting the pH of the medium. 
13 references, 2 figures, 1 table. 


27900 Vibrational analysis of the A-X photodissociation 
spectrum of CHsI*. Woodward, A.M.; Colson, S.D.; 
Chupka, W.A.; White, M.G. (Yale Univ., New Haven, CT). 
Journal of Physical Chemistry; 90: No. 2, 274-278(16 Jan 
1986). 

Methyl iodide ions are prepared in the *PI/sub 1/2/ and 
2PI/sub 3/2/ spin states by multiphoton ionization. Resonant en- 
hancement via low-lying Rydberg states is used to produce ions in 
a controlled, narrow distribution of vibrational levels as shown by 
the photoelectron spectra obtained at the selected ionization wave- 
lengths. The photodissociation spectra of CHsI* and CDsI* are ob- 
tained in a time-of-flight mass spectrometer and analyzed to obtain 
the vibrational constants for X and A states and the spin-orbit split- 
ting of the X state. 8 references, 9 figures, 6 tables. 


27901 Structure and dynamics of terephthalic acid from 2 
to 300 K. I. High-resolution neutron diffraction evidence for a 
temperature-dependent order-disorder transition: a comparison 
of reactor and pulsed neutron source powder techniques. 
Fischer, P.; Zolliker, P.; Meier, B.H.; Ernst, R.R.; Hewat, 
A.W.; Jorgensen, J.D.; Rotella, F.J. (ETH Zuerich, Wuren- 
lingen, Switzerland). Journal of Solid State Chemistry; 61: 
No. 1, 109-125(Jan 1986). 

The structure of deuterated a-terephthalic acid 
CsD.(COOD) is triclinic (low-temperature lattice constants: a = 
7.10 A, b = 6.34 A, c = 3.66 A, a = 92.989, B = 107.885 y = 
94.60°, space group P'). It has been refined to R/sub I/ ~ 7% 
from high-resolution reactor neutron powder data (D1A/ILL, Gre- 
noble) at 2, 82, and 300 K. It has also been refined from high-reso- 
lution time-of-flight pulsed neutron source data (SEPD/IPNS, Ar- 
gonne) at 15 and 80 K to R/sub I/ ~ 6%. Concerning the acid 
hydrogen and the carbon-oxygen double bond the structure is 
almost fully disordered at 300 K. At low temperature there is a 
gradual transition to an ordered arrangement of almost linear O-D 
.. O (angle = 178°) acid hydrogen bonds (O-D = 1.01 A,D...O 
= 1.62 A; order parameter ~ 1 below ~ 80 K). Both time-of- 
flight and constant wavelength data reveal a sample-contributed 
peak broadening which results either from strain or a small depar- 
ture from the assumed structure. This systematic error in the data 
degrades the reliability of both the constant wavelength and time- 
of-flight refinements such that standard deviations of structural pa- 
rameters do not overlap to the expected degree. 27 references, 5 
figures, 3 tables. 


27902 a-Donor character of the dimethylamido ligand. 
Andersen, R.A.; Beach, D.B; Jolly, W.L. (Univ. of Califor- 
nia, Berkeley). Inorganic Chemistry; 24: No. 26, 4741-4743(18 
Dec 1985). Contract AC03-76SF00098. 

The core electron binding energies of dimethylamides of 
early transition metals, when qualitatively interpreted in terms of 
atomic charges, are consistent with nitrogen-metal-pa—da bond- 
ing. Further support for such 7 bonding is obtained by the local- 
ized orbital ionization potential method, in which one compares the 
nitrogen line-pair ionization potentials with the ionization potentials 
that the nitrogen 2p orbitals would have if they were strictly non- 
bonding. 21 references, 2 tables. 


27903 Polymer-pendant ligand chemistry. 1. Reactions of 
organoarsonic acids and arsenic acid with catechol ligands 
bonded to polystryene-divinylbenzene and regeneration of the 
ligand site by a simple hydrolysis procedure. Fish, R.H.; Tan- 
nous, R.S. (Lawrence Berkeley Lab., CA). Inorganic Chem- 
istry; 24: No. 26, 4456-4458(18 Dec 1985). Contract AC03- 
76SF00098. 

A novel method is reported for reactions of organoarsonic 
acids and arsenic acid, known to be present in oil shale and its py- 
rolysis products, with catechol ligands bonded to either 2% or 20% 
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cross-linked methylated polystyrene-divinylbenzene (PS-DVB) 
resins. A previous study with catechol-bonded ligands on PS-DVB 
resins dealt with their reactions with metal ions in aqueous solution 
and showed a selectivity toward Hg* ions. As far as we have been 
able to determine, reactions of this polymer-supported ligand with 
organometallic compounds or inorganic anions have not been re- 
ported. 9 references, 2 figures, 1 table. 


27904 Palladium-palladium o-bonds supported by 
bis(dimethylphosphino)methane (dmpm). Synthetic, structural, 
and Raman studies of Pd2X.(dmpm), (X = Cl, Br, OH). 
Kullberg, M.L.; Lemke, F.R.; Powell, D.R.; Kubiak, C.P. 
(Purdue Univ., West Lafayette, IN). Inorganic Chemistry; 
24: No. 22, 3589-3593(23 Oct 1985). Contract FG22- 
84PC70791. 

The reaction of bis(dimethylphosphino)methane (dmpm) 
with [pd(CO)CI]/sub n/ leads to the formation of the bridged binu- 
clear complex PdeCl(dmpm)2 (1). The chloride ligands of 1 are 
labile and may be substituted by X~ (X = Br, OH). The crystal and 
molecular structure of the Br derivative, Pd2Bro(dmpm) (2), has 
been determined. Complex 2 crystallizes in the monoclinic space 
group C2/c with a = 19.623 (5) A, b = 8.684 (3) A, c = 16.902 
(6) A, B = 132.25 (2)°9, V = 2132 (3) A’, and Z = 4. The structure 
was refined to convergence, leading to R and R/sub w/ of 0.052 
and 0.057, respectively, for 1245 observations in the range 2° < 
2theta < 50° with IZ 2o(I). Complex 2 possesses crystallographic 
2-fold symmetry. The Pd-Pd separation is 2.603 (1) A, consistent 
with a Pd-Pd bond. The molecular structure of 2 is markedly dis- 
torted from planarity of the Pd2P, unit and exhibits a P(1)-Pd-Pd’- 
P(2) torsion angle of 50.5°. The complexes Pd2X2(dmpm)2 are stable 
and soluble in H2O. Substitution of hydroxide for the chloride li- 
gands of 1 occurs in water to form Pd2(OH)(dmpm). Raman and 
IR data have been employed in the characterization of the Pd-Pd 
and Pd-X bonds of the Pd2:X2(dmpm): species. The Raman spectra 
of 1 and 2 in CHeCk show mu(Pd-Pd) to be 140 and 123 cm™}, re- 
spectively. Complex 1 in aqueous solution exhibits mu(Pd-Pd) = 
140 cm™! and mu(Pd-OH) = 351 cm™*. 21 references, 2 figures, 2 
tables. 


27905 Lanthanide-amine template synthesis. Preparation 
and molecular structures of Ln(L) (CHsCN) (CF:SOs)3 [L = 
1,9-Bis(2-aminoethy])-1,4,6,9,12,14-hexaazacyclohexadecane; 
Ln = La, Yb] and La(en),(CHsCN\CF3:SOs)3. Smith, P.H.,; 
Raymond, K.N. (Lawrence Berkeley Lab., CA). Inorganic 
Chemistry; 24: No. 21, 3469-34779 Oct 1985). Contract 
AC03-76SF00098. 

The title compounds have been prepared as part of a project 
to prepare kinetically inert macrocyclic amine complexes of the 
lanthanides in which the metal is surrounded by a covalently linked 
cage of amine ligating groups. The macrocycles are prepared in a 
reaction utilizing the metal ion as a template. The structures have 
been determined by single-crystal X-ray diffraction. The macrocy- 
clic amine-lanthanide complexes have been prepared by the addi- 
tion of bis(dimethylamino)methane to 1 equiv of lanthanide ion and 
2 equiv of tren (N(CH2CH2NHz2)s) in acetonitrile. The lanthanum 
complex (LaCi9HsgNoOoSsF9) prepared by this procedure is 10-co- 
ordinate with eight nitrogens from the macrocycle and two oxy- 
gens from two trifluoromethanesulfonate (triflate) anions. It crystal- 
lizes in space group P1 with Z = 2 and a = 10.716 (2) A, b = 
13.733 (2) A, c = 14.211 (2) A, a = 98.87 (2)°, 8B = 97.54 (2)°, and 
y = 107.45 (2)°. The analogous ytterbium complex (YbCisHs9NoO» 
SsFo) is 9-coordinate with one triflate oxygen and eight nitrogens 
from the macrocycle. It also crystallizes in space group P1 with Z 
= 2 and a = 9.594 (2) A, b = 10.940 (2) A, c = 18.072 (2) A,a 
= 74.07 (1)°, 8B = 74.70(1); and y = 81.90 (1)°. The lanthanum- 
ethylenediamine complex (LaCisHssNsOoSsF¢9) is 9-coordinate with 
eight nitrogens from four ethylenediamines and one oxygen from a 
triflate anion and crystallizes in space group Pl with Z = 2 and a 
= 9.526 (2) A, b = 12.919 (2) A, c = 14.077 (2) A, a = 102.62 
(1)°, 8 = 91.38 (1)® and y = 98.03 (1)® 14 references, 13 figures, 
12 tables. 
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27906 High-pressure studies of rotational isomerism of 
triphenylmethane dye molecules. Clark F.T.; Drickamer, 
H.G. (Univ. of Illinois at Urbana-Champaign). Chemical 
Physics Letters; 115: No. 2, 173-175(29 Mar 1985). Contract 
AC02-76ERO01198. 

Hydrostatic pressures to 120 kbar have been used to examine 
rotational isomerism in the hydrogen, methyl and ethyl derivatives 
of triphenylmethane dye molecules in solution at room temperature. 
Peak locations of the A and B isomers generally red-shift with in- 
creasing pressure. However, steric interactions in the B isomer of 
the ethyl derivative result in a blue-shift with pressure. The partial 
molar volume of the system is found to increase on isomerization 
from the A to the B form for all three derivatives; the largest A 
anti V is for the ethyl derivative and the smallest for the hydrogen. 
9 references, 4 figures. 


27907 Analytic results for finite systems of ringed flory 
polymers. Spouge, J.L. (Los Alamos National Lab., NM). 
Canadian Journal of Chemistry; 62: 1262-1264(1984). 

Flory's RA/sub f/ model of polymerization for a finite 
closed system of N monomers has been examined. Monomers have 
f functional groups of type A. Random stepwise reaction between 
A's, regardless of ring formation, bonds the monomers together. 
The exact statistics are given for the resulting polymer distribution, 
and the results of the Falk and Thomas computer simulation are 
verified. As N — o, Flory's modification of the Stockmayer distri- 
bution gives the distribution of finite polymers, and cyclization is 
confined to the gel. Similar results hold for Flory’s A/sub g/RB/ 
sub f-g/ model. 20 references. 


27908 Polystyryltri-n-butylphosphine. Kim, B.; Kodo- 
mari, M.; Regen, S.L. (Marquette Univ., Milwaukee, WI). 
Journal of Organic Chemistry; 49: No. 17, 3233-3235(1984). 
Contract AC02-77ER04446. 

Diarylphosphine-functionalized polystyrene resins have been 
extensively utilized as polymeric ligands and reagents. An efficient 
synthesis of the title polymer is described, and its utility as a cata- 
lyst, as a reagent, and as a ligand are demonstrated. 10 references. 


27909 Hydrido carbonyl complexes of osmium(II) and 
ruthenium(]) containing polypyridyl ligands. Sullivan, B.P.; 
Caspar, J.V.; Johnson, S.R.; Meyer, T.J. (Univ. of North 
Carolina, Chapel Hill). Organometallics; 3: No. 8, 1241- 
1251(1984). 

Several different synthetic routes have been explored to 
produce hydrido complexes of Os(II) and Ru(II) containing poly- 
pyridyl ligands. The resulting complexes, the majority of which 
contain coordinated CO, are of three types:  cis- 
[M(chelate)(CO)H]*, —_trans-[Os(chelate)(PPhs)2(CO)H]*, and 
[Os(chelate)(diphos)((PR2)H]* (where M = Ru or Os and chelate is, 
for example, 2,2’-bipyridine or 1,10-phenanthroline or a related 
ligand). The electronic, infrared, and NMR spectral properties of 
the complexes are discussed along with the redox properties of 
their ground and excited states. An important observation is that 
the hydride ligand endows the metal to ligand charge-transfer 
(MLCT) excited states of some of the complexes with strong reduc- 
ing properties. The ground-state chemistry of the complexes is dis- 
cussed especially with regard to their use as synthetic precursors to 
new, highly oxidizing, long-lived MLCT excited states of Os(II)< 
e.g., [Os/sup III/(bpy~.(bpy)(CO)CHsCH)]**. 33 references, 7 fig- 
ures, 2 tables. 


4004 Electrochemistry 


REFER ALSO TO CITATION(S) 27481, 27640, 27821, 27934 


27910 (DOE/ER/12091—T1) Transport in solid electro- 
lytes containing a second phase. Final report, 16 May 1982-15 
October 1985. Wagner, J.B. Jr. (Arizona State Univ., Tempe 
(USA). Center for Solid State Science). 30 Oct 1985. Con- 
tract AC02-82ER12091. 3p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86009527. 

Goal was to test for the generality of the enhancement in 
ionic conductivity when a small dispersion of an insulator (AlOs) 
is added to an ionic conductor (AgI with and without AgBr, other 
dopants). (DLC) 
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27911 (PNL—5821) Model of crack electrochemistry. 
Oster, C.A.; Danielson, M.J. (Pacific Northwest Labs., 
Richland, WA (USA)). Mar 1986. Contract AC06- 
76RL01830. 58p. NTIS, PC A04/MF AOl1; 1; GPO Dep. 
File Number DE86009346. 

This document describes a rather general mathematical 
model of crack tip electrochemistry. First the general mass trans- 
port problem is discussed along with the chemistry expected to take 
place within the crack. The final equations used are extracted and 
the numerical algorithm presented for producing the final approxi- 
mation to the original problem. At least two items have been ig- 
nored in the paper. A number of models for the crack tip exist. 
Only one is described here. Initial experience indicates that other 
geometries may complicate things during computation but have 
little effect on the final solution. The second item involves limiting 
the electrochemistry by solubility limits. Experiments indicate that 
when precipitation of Ni** occurs there is a dramatic reduction in 
anodic current. Indeed, examination of the boundary condition and 
other governing equations indicate that if precipitation occurs over 
any finite continuous interval which includes the tip, then the total 
anodic current at the tip vanishes. Hence the crack growth from 
corrosion stops. This observation indicates that more research is 
needed to obtain a useful model of the crack tip when precipitation 
occurs. 10 refs., 13 figs. 


27912 Electrolyte effects on oxygen reduction kinetics at 
platinum: a rotating ring-disc electrode analysis. Hsueh, K.L.; 
Gonzalez, E.R.; Srinivasan, S. (Los Alamos National Lab., 
NM). Electrochimica Acta; 28: No. 5, 691-697(1983). 

A comparative study of the electrode kinetics of oxygen re- 
duction at platinum in perchloric, phosphoric, sulfuric, trifluoro- 
methanesulfonic acids (all at pH = 0) and in potassium hydroxide 
(pH = 14) was made at 25°C using rotating ring-disc electrode 
techniques. The platinum electrode was first characterized in these 
electrolytes using the cyclic voliammetric method. The results 
showed that in the potential region from 0.8 to 0.6 V/rhe, the ki- 
netics of oxygen reduction in these electrolytes decreases in the 
order KOH > H2SQ, = CF3:SOs3H > HsPO, > HCIQy. This 
order of activity is reflected in the effects of the electrolytes, in re- 
spect to specific adsorption of anions, on the platinum oxide forma- 
tion reaction. The role of anion adsorption is also apparent in the 
dependence of the rate constant for oxygen reduction to water or 
to hydrogen peroxide and of hydrogen peroxide reduction to water 
on potential. The superior behavior of oxygen reduction in KOH is 
due to minimal adsorption of the OH™ ion. The more complex ad- 
sorption behavior of the oxyanions in the investigated acid electro- 
lytes than that of simple anions like the halide ions presents difficul- 
ties in drawing detailed correlations between oxygen reduction ki- 
netics and adsorption behavior of oxyanions on platinum. 22 refer- 
ences, 5 figures, 3 tables. 


4005 Photochemistry 


REFER ALSO TO CITATION(S) 27162, 27863, 27867, 27886, 27937, 27981 


27913 (NASA-CR—175713) Source of stratospheric NO 
and N2O. Final report, 1 June 1983-15 July 1984. Slanger, 
T.G. (SRI International, Menlo Park, CA (USA)). Aug 
1984. 38p. NTIS, PC A03/MF AO1. 

The photodissociation of Os was investigated as a possible 
sources of N2O production in the stratosphere. Photolysis was con- 
ducted at 1576 A to generate the excited O2 states that react with 
Nz to form N2O. At this wavelength, there is a quantum yield of 
two for prompt production of oygen atoms, which is a consequence 
of the existence of two photodissociative channels giving compara- 
ble yields|§ One of these channels gives O(D1) and 
O.(b1sigma(+)subg), with a quantum yield of 0.6, whereas the 
other results in fragmentation of the Os, with production of three 
ground state oxygen atoms. The O2(b) is generated with vibrational 
excitation, and there are comparable populations in levels O to 3. 
These observations are the first to show O2(b) production from any 
photodissociative process, and were made under conditions in 
which the kinetics of vibrationally excited O2(b) can be studied. It 
appears that Os; photodissociation at 1576 A is not a good system 
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for generating the higher electronic states of Oz; it is likely that 
better results will be obtained at 1930 A. 


27914 Photochemical generation of the optoacoustic 
effect: an acoustic analogue of the method of intermittent ac- 
tivation, O'Connor, M.T.; Stewart, R.B.; Diebold, G.J. 
(Brown Univ., Providence, RI). Journal of Physical Chemis- 
try; 90: No. 5. 711-713(27 Feb 1986). 

When a mixture of He and Ch is irradiated with 488-nm ra- 
diation, the evolution of heat in the gas is governed by the rate of 
chain reaction. The optoacoustic effect, produced by modulating 
the amplitude of the radiation and recording the resulting acoustic 
signal, thus acts as a monitor of the chemical reaction rate in a 
manner analogous to the technique of intermittent activation. NO is 
shown to act as a potent inhibitor of the Ha-Cl reaction by rapid 
reaction with Cl radicals. 21 references, 2 figures, 1 table. 


27915 Disproportionation and combination of ethyl radi- 
cals in aqueous solution. Bakac, A.; Espenson, J.H. (Iowa 
State Univ., Ames). Journal of Physical Chemistry; 90: No. 2, 
325-327(16 Jan 1986). Contract W-7405-ENG-82. 

The ratio k/sub disproportionation//k/sub combination/ (k/ 
sub d//k/sub c/) was determined for ethyl radicals in aqueous solu- 
tion. Radicals were generated by several independent photochemi- 
cal and thermal methods: photolysis of (NHs)s;CoO2CC2Hs**; pho- 
tolysis of (C2Hs)2CO; reduction of ethyl iodide by photochemically 
generated (CHs)CO~.; reduction of C:HsC(CHs2OOH by 
V(H20)."* and by Fe(H2O).7*. The agreement between different 
methods is good, yielding k/sub d//k/sub c/ = 0.35 +/- 0.04. The 
effect of solvent polarity and internal pressure on k/sub d//k/sub 
c/ is discussed. 21 references, 2 figures, 1 table. 


27916 Photochemical transformation of pyrene and 
benzo[a]pyrene vapor-deposited on eight coal stack ashes. 
Yokley, R.A.; Garrison, A.A.; Wehry, E.L.; Mamantov, G. 
(Univ. of Tennessee, Knoxville). Environmental Science and 
Technology; 20: No. 1, 86-90(Jan 1986). Contract AS05- 
81ER60006. 

The photochemical decomposition of pyrene and 
benzo[a]pyrene, as adsorbates deposited from the vapor phase, has 
been examined on eight coal stack ashes of diverse origin and prop- 
erties. Similar studies using alumina, silica gel, controlled-porosity 
glass, and graphite adsorbents also have been performed. Photo- 
transformation of the adsorbates proceeds more slowly on any of 
the ash substrates than on alumina, silica, or glass surfaces. Those 
ashes relatively high in carbon and/or iron content are especially 
effective at suppressing photodegradation of adsorbed pyrene or 
benzo[a]pyrene. This relationship appears, at least in part, to be as- 
sociated with the relatively dark colors of those ashes. The appar- 
ent acidity of ash surfaces does not appear to be related to the rate 
of phototransformation of adsorbed polycyclic aromatic hydrocar- 
bons. 40 references, 1 figure, 5 tables. 


27917 Detection of nitrogen rotational distributions by 
resonant 2 + 2 multiphoton ionization through the a!Pi/sub 
g/ state. Carleton, K.L.; Welge, K.H.; Leone, S.R. (Nation- 
al Bureau of Standards, "Boulder, CO). Chemical Physics Let- 
ters; 115: No. 6, 492-495(19 Apr 1985). Contract AC02- 
79ER 10396. 

Characterization of laser 2 + 2 multiphoton ionization of ni- 
trogen to obtain rotational state distributions has been investigated 
via the resonant two-photon transition a'PI/sub g/ (nu = 1) > 
X'Z/sub g/ (nu = 0). For room-temperature nitrogen, the spectral 
intensities and state distribution are directly related and give rota- 
tional temperatures of 290 +/- 20 K. For power densities of 3 
GW/cm%, the ionization probability is 1 x 10-5 per N2 molecule per 
average rotational state. 23 references, 2 figures. 


27918 Flash photolysis - shock tube technique using 
atomic resonance absorption for kinetic studies at high tem- 
peratures. Michael, J.W.; Sutherland, J.W.; Klemm, R.B. 
(Brookhaven National Lab., Upton, NY). International Jour- 
nal of Chemical Kinetics; 17: 315- 326(1985). Contract AC02- 
76CHO00016. 

A flash photolysis-shock tube technique is described for 
making kinetic measurements at high temperature. Coupled with 
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sensitive atomic resonance absorption detection, this method allows 
bimolecular rate constants for atom-molecule reactions to be meas- 
ured directly under conditions free from kinetic complications. Ex- 
periments were performed in the reflected shock regime, and the 
temperature and density were calculated using ideal shock wave 
theory in this initial work. Results for the reaction of atomic hydro- 
gen with ammonia are presented to illustrate the potential of the 
technique. The values of the Arrhenius rate parameters found in 
these experiments, 900 K = T = 1850 K, were A = (1.14 +/- 
0.12) x 10-2 cm® molecule~! s~! and E/sub a/ = 13,216 +/- 242 
cal mol~*. This result gives rate constants that are about five times 
larger than those from previous studies. Although corrections for 
nonidealities in the reflected shock region are anticipated and under 
investigation, the expected changes will be relatively small and thus 
the large discrepancy noted here will remain. 21 references, 5 fig- 
ures, 1 table. 


27919 Short-lived olefin triplets and energy transfer from 
them to #-carotene. Kumar, C.V.; Chattopadhyay, S.K.; 
Das, P.K. (Univ. of Notre Dame, IN). Chamreet Physics Let- 
ters; 106: No. 5, 431-436(4 May 1984). 

Results concerning lifetimes, and kinetics of enoel by B- 
carotene, are reported for short-lived triplets of several conjugated 
dienes and aryl-substituted olefins generated by laser flash photoly- 
sis and pulse radiolysis in toluene. Energy transfer from perpendic- 
ular geometries is facile in terms of both efficiency (0.5-1.0) and 
rate constant (2.5-5.0 x 109 M~! s~*. 23 references, 3 figures, 1 table. 


27920 Time-domain magnetic resonance studies of short- 
lived radical pairs in liquid solution. Wasielewski, M.R.; 
Norris, J.R.; Bowman, M.K. (Argonne National Lab., IL). 
Faraday Discussions of the Chemical Society; 78: 279- 
288(1984). Contract W-31-109-ENG-38. 

Magnetic resonance spectra of radical-ion pairs possessing 
lifetimes as short as 12 ns have been obtained using a new time-re- 
solved optically detected magnetic resonance technique. Short-lived 
radical pairs are produced by a laser flash. The transient optical ab- 
sorbance of the radical pairs or the triplet products resulting from 
their collapse is monitored as a function of time in the presence of 
high-power 9.1 GHz radiation as a magnetic field is swept. At reso- 
nance the microwaves induce transitions among the radical-pair 
energy levels that are observed as changes in the population of 
either the radical pair or the triplet products resulting from radical- 
pair collapse. These resonances can be used to obtain radical-pair 
structure and dynamics. Radical-ion pairs produced in the reaction- 
center protein from the photosynthetic bacterium R. sphaeroides 
and radical-ion pairs resulting from the photoreduction of anthra- 
cene by N,N-diethylaniline in acetonitrile are discussed. All experi- 
ments are performed at ambient temperature in liquid solution. 18 
references, 8 figures. 


27921 Production of amorphous iron-silicon powders via 
laser pyrolysis of gaseous precursors. Frurip, D.J.; Staszak, 
P.R.; Blander, M. (Dow Chemical Co., Midland, MI). Jour- 
nal of Non-Crystalline Solids; 68: 1-10(1984). 

Amorphous, submircon powders of FeSi/sub (1-x)/ were 
produced by laser augmented thermal decomposition of gaseous 
mixtures of Fe(CO)s and SiH. Production of metal and metalloid 
atoms is rapid enough at pyrolysis temperatures (about 350-600 °C) 
to cause very large supersaturations. This leads to the nucleation 
and growth of nearly spherical amorphous FeSi/sub (1-x)/ particles 
50-300 A in diameter which form very fine chain-like agglomer- 
ations. The amorphous character of the particulate material was 
characterized by differential scanning calorimetry and electron dif- 
fraction. A glass to crystalline transition is observed near (610 +/- 
50) K. This technique may have potential uses for producing amor- 
phous alloy powders where conventional techniques are impracti- 
cal. 11 references, 4 figures, 1 table. 


27922 Electron-transfer-sensitized C-C bond cleavage. 
Facile homolytic fission via geminate back electron transfer 
in photogenerated ion pairs. Davis, H.F.; Das, P.K.; Reichel, 
L.W.; Griffin, G.W. (Univ. of Notre Dame, IN). Journal of 
the American Chemical Society; 106: No. 23, 6968-6973(1984). 
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Several organic substrates (donors) known to undergo oxida- 
tive C-C bond cleavage upon steady-state irradiation under elec- 
tron-transfer photosensitization have been examined by 337.1 nm 
laser flash photolysis for photoproduction of substrate radicals/radi- 
cal cations and sensitizer triplet as a result of charger-transfer inter- 
action with 1,4-dicyanonaphthalene (DCN) single (acceptor). The 
transient-absorption phenomena and quantitative estimates of elec- 
tron-transfer-mediated yields show that for substrates such as 1- 
(diphenylmethyl)cyclohepta-2,4,6-triene and aryl-substituted pina- 
cols and pinacol-ethers characterized by relatively unstable, short- 
lived, radical cations, a substantial fraction of arylmethyl radicals 
are generated fast via back electron transfer in the photogenerated 
ion pair. In other cases, longer lived radical cations (solvated) that 
either undergo intramolecular electron transfer leading to C-C bond 
fragmentation (e.g., with 1,1,2,2-tetraphenylethane) or diffusional 
back donation of electron from the DCN radical anion (e.g., with 
p-methoxy- and p-methyl-substituted bibenzyls). Within small 
groups of closely related quenchers, radical and radical ion yields 
are found to depend systematically on the structures, chemical 
nature, and oxidation potentials of the substrates. 18 references, 5 
figures, 1 tabie. 


4006 Radiation Chemistry 
REFER ALSO TO CITATION(S) 26973, 27919 


27923 (INIS-mf— 10075, pp 53-54) Interpretation of radi- 
cal decay in y irradiated polymers by the method of broad 
distribution of reacting constants. Wuensche, P. (Karl-Marx- 
Universitaet, Leipzig, German Democratic Republic. Sek- 
tion Physik). 1984. NTIS (US Sales Only), PC A05/MF 
AOl. File Number DE86780440. (CONF-8410374—Absts.). 

From 4. international seminar of polymer physics ‘molecular 
mobility, transport processes and energy transfer in polymer sys- 
tems’; Eyba, German D.R. (22 Oct 1984). 


27924 (INIS-mf—10075) Proceedings of the 4. Interna- 
tional Seminar on Polymer Physics ‘Molecular Mobility, 
Transport Processes and Energy Transfer in Polymer Sys- 
tems’, Abstracts of lectures and contributions. (Karl-Marx- 
Universitaet, Leipzig (German Democratic Republic). Sek- 
tion Physik; Technische Hochschule, Leipzig (German 
Democratic Republic); Physikalische Gesellschaft der 
DDR, Berlin). 1984. 93p. (CONF-8410374—Absts.). NTIS 
(US Sales Only), PC AO5/MF AOl. File Number 
DE86780440. 

From 4. international seminar of polymer physics ‘molecular 
mobility, transport processes and energy transfer in polymer sys- 
tems’; Eyba, German D.R. (22 Oct 1984). 

Separate abstracts were prepared for individual papers in this 
report. 


27925 Transient phenomena in the pulse radiolysis of re- 
tinyl polyenes. 5. Association of radical cations with parent 
molecules. Bobrowski, K.; Das, P.K. (Univ. of Notre Dame, 
IN). Journal of Physical Chemistry; 90: No. 5, 927-931(27 
Feb 1986). 

At relatively high concentrations (1-10 mM) in O2-saturated 
acetone, pulse radiolysis of all-trans-retinal, -retinoic acid, and - 
methyl retinoate gives rise to fast transient absorption processes 
that are best explained in terms of association of radical cations 
with parent polyenes to form dimers. From the concentration de- 
pendence of initial decay/formation kinetics, equilibrium constants 
(K) for monomer/dimer interconversion are measured to be 220- 
440 M~' (in acetone). On going from acetone to 1,2-dichloroethane, 
K values for retinal and retinoic acid increase almost by an order of 
magnitude. For all trans-retinol and retinyl acetate, radical cation 
dimer formation appears to be negligible in the concentration range 
1-10 mM of the polyene substrates (based on the lack of transient 
absorption changes seen with retinal and retinoic acid/ester). 24 ref- 
erences, 6 figures, 1 table. 


27926 Radiation chemistry of polyetherimides. Basheer, 
R.; Dole, M. (Notre Dame Univ., IN, USA. Radiation 
Lab.). Radiation Physics and Chemistry; 25: No. 1-3, 389- 
398(1985). (CONF-8410183—). 
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From 5. international meeting on radiation processing; San 
Diego, CA, USA (21 Oct 1984). 

G-values for cross-linking, G(X) and for chain scissions, 
G(S), have been determined for the electron beam irradiation at 
room temperature in vacuum of a polyetherimide called ULTEM 
by General Electric Co. In addition, ESR studies of the free radi- 
cals produced in ULTEM by j-irradiation in vacuum at 77 K have 
also been carried out. In the electron beam irradiation experiments 
the very low G(X) and G(S) values, only 0.014 and 0.005 respec- 
tively, demonstrate the high radiation stability of this material. The 
decay at 70 and 160°C of the free radicals in the electron beam ir- 
radiated samples accurately followed the Waite equation. Also the 
solubility-dose data could be accurately interpreted in terms of the 
Charlesby-Pinner equation. 


27927 Picosecond-pulse radiolysis studies to understand 
the primary processes in radiolysis. Jonah, C.D.; Lewis, 
M.A. (Argonne National Lab., IL, USA). Radiation Physics 
and Chemistry; 26: No. 5, 485-489(1985). (CONF-8409152— 


From 3. working meeting on radiation interaction; Leipzig, 
German D.R. (24 Sep 1984). 

The use of pulse radiolysis to learn about processes which 
occur before the beginning of chemical times is discussed. Two ex- 
amples, the distance distribution of positive and negative ions in n- 
hexane and the identity of the ‘dry electron’ are discussed in detail. 
It is shown that the dry electron which reacts is not quasi-free, but 
instead must be associated with the solvent. Thus, the name ‘dry 
electron’ is somewhat of a misnomer. 


27928 One- and two-electron reduction of aluminum and 
tin pyridylporphyrins. A kinetic spectrophotometric study. 
Baral, S.; Hambright, P.; Neta, P. (Univ. of Notre Dame, 
IN). Journal of Physical Chemistry; 88: No. 8, 1595- 
1600(1984). 

Al/sup III/TPyP (TPyP = tetra-4-pyridylporphyrin), Al/ 
sup IlI/TMPyP (TMPyP = tetrakis(N-methy]-4- 
pyridyl)porphyrin), Sn/sup IV/TMPyP, Sn/sup IV/TPP (TPP = 
tetraphenylporphyrin), Sn/sup IV/TPMMPyP (TPMMPyP = 
triphenylmono(N-methyl-4-pyridyl)porphyrin), and Sn/sup I[V/ 
TPMPyP (TPMPyP = triphenylmono-4-pridylporphyrin) were 
studied by steady-state and pulse radiolysis spectrophotometric 
techniques in neutral and alkaline aqueous and methanolic solutions. 
Both aluminum porphyrins (Al/sup III/P), in neutral and basic 
methanol, undergo one-electron reduction to form transient species 
which exhibit absorption maxima at 700 and 740 nm, respectively, 
and are thus characterized as ligand radicals (Al/sup III/P™). 
These species decay by disproportionation with second-order rate 
constants of ~ 10°-10,. The final products depend on the nature of 
the porphyrin and the medium but are mainly phlorins (Al/sup ITI/ 
PHz or Al/sup III/PH™ ). Factors which influence the formation of 
final products are discussed. The tin(IV) pyridylporphyrins form 
one-electron-reduced species (Sn/sup IV/P~) which are stable in 
alkaline aqueous and methanolic solutions. These products can be 
further reduced to give the phlorin. In neutral or acidic solutions 
the le-reduction products disproportionate rapidly into phlorin and 
porphyrin. Sn/sup IV/TPP exhibits a different behavior in that the 
le-reduced species in not very long-lived and the 2e-reduction 
product is mainly a chlorin rather than a phorin. 20 references, 7 
figures, 2 tables. 
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REFER ALSO TO CITATION(S) 26970, 26998, 27042, 27784, 27837, 27885, 
28753, 28856 


27929 (INIS-BR—456, pp 111) Coordination compounds 
between uranyl nitrate and 1,2-bis(alkylsulfinyl) ethane. Ho- 
landa, M.I.D.; Holanda, J.A.P. (Ceara Univ., Fortaleza, 
Brazil. Dept. de Quimica Analitica e Fisico-Quimica; Ceara 
Univ., Fortaleza, Brazil. Dept. de Quimica Organica e Inor- 
ganica). 1985. (In Portuguese). NTIS (US Sales Only), PC 
A09/MF AOl. File Number DE86701820. (CONF- 
8510286—Absts.). 
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From 26. Brazilian congress on chemistry; Fortaleza, CE, 
Brazil (6 Oct 1985). 


27930 (INIS-BR—456, pp 152) Production and applica- 
tion of CH; **Br as radioactive tracer of gaseous phase in flu- 
idized beds. Santos, V.A. dos; Dantas, C.C.; Castagnet, 
A.C.G. (Pernambuco Univ., Recife, Brazil. Dept. de Ener- 
Nuclear; Instituto de Pesquisas Energeticas e Nucleares, 
. Paulo, Brazil). 1985. (In Portuguese). NTIS (US Sales 
Only), PC A09/MF AOl. File Number DE86701820. 
(CONF-8510286—Absts.). 
From 26. Brazilian congress on chemistry; Fortaleza, CE, 
Brazil (6 Oct 1985). 


27931 (KAERI/MR—79/84) Preparation of radioactive 
labelled compounds. Kim, Jae-Rok; Han, Kwang-Hee; Park, 
Ung-Woo; Shim, Ho-Sup. (Korea Advanced Energy Re- 
search Inst., Daeduk (Republic of Korea)). Apr 1985. 21p. 
(In Korean). NTIS (US Sales Only), PC A02/MF A0O1. File 
Number DE86701665. 

Production and control of labelled compounds were carried 
out at KAERI to meet the domestic demands. Two hundred mCi 
1810] compounds, 4800 ®mOTc labelling vials, and 450 T3-, T4- 
radioimmunoassay kits were produced, respectively, resulting in the 
proceeds of about 53,000,000 won, which was a 1.6 times increase 
comparing with that of 1983. 


27932 (ZfK—560) Adsorption of volatile metals on metal 
surfaces and the possibilities of its application in nuclear 
. Calculation of heats of adsorption of the actinoids. 
Eichler, B.; Huebener, S.; Rossbach, H. (Zentralinstitut fuer 
Kernforschung, Rossendorf bei Dresden (German Demo- 
cratic Republic)). Jul 1985. 14p. (in German). NTIS (US 
Sales Only), PC A0Q2/MF A0O1. File Number DE86701570. 
Using an empiric model, partial molar enthalpies of adsorp- 
tion of the actinoids and actinium at zero coverage have been cal- 
culated for the adsorbent metals Ti, Fe, Ni, Cu, Zr, Nb, Mo, Rh, 
Pd, Ag, Ta, W, Re, Ir, Pt, Au as well as Al, Si, Zn, Ge, Cd, and 
Pb. The electron densities at the boundary of the Wigner-Seitz cells 
in the actinoid metals, necessary for the calculation, have been de- 
rived from the crystal entropies. In some cases the magnetic entro- 
py was considerd too. 


27933 Complexes of hydrogen peroxide with 
dioxoactinide(VI) species in aqueous carbonate and bicarbon- 
ate media formation of An(VI)-H2O2 complexes. Thompson, 
M.E.; Nash, K.L.; Sullivan, J.C. (Argonne National Lab., 
IL). Israel Journal of Chemistry; 25: 155-158(1985). Contract 
W-31-109-ENG-38. 

The spectra for 1:1 complexes formed between 
triscarbonatouranium(VI) + H2O2 and triscarbanatoneptunium(VI) 
+ HeOz are presented. The respective rates of formation (25°C, 
0.05 M NA2COs) are 565 +/- 41 M~'s~! and (2.19 +/- .01) x 10° 
M~'s~1. The corresponding activation parameters are AH* = 67.8 
+/- 3.2 kJ/m, 43.6 +/- 2.0 kJ/m, AS* = 30 +/- 11 J/m °K and - 
36 +/- 7 J/m °K, respectively. The U(VI) complex appears to be 
stable over a period of months while the Np(VI) complex is formed 
as a transient species that disappears via a complex process. 12 ref- 
erences, 2 figures, 1 table. 


27934 Electrochemical and spectroscopic studies of pluto- 
nium in concentrated aqueous carbonate and carbonate-hy- 
droxide solutions. Varlashkin, P.G.; Begun, G.M.; Peterson, 
J.R. (Univ. of Tennessee, Knoxville). Radiochimica Acta; 35: 
211-218(1984). Contract W-7405-ENG-26;AS05-76ER04447. 

Electrochemical and spectroscopic studies of plutonium in 
concentrated aqueous carbonate and carbonate-hydroxide solutions 
have been carried out. Changes in the absorption spectra of Pu(VI) 
and Pu(V) in concentrated carbonate solution and in the formal po- 
tential of the Pu(VI)/Pu(V) couple as a function of pH were ob- 
served. Green Pu(VI) in NazCOs solution changes to a green- 
yellow color as the solution is made more basic. Similarly, light 
yellow Pu(V) in carbonate solution becomes pink when the solution 
is made more basic. Heptavalent plutonium in 2 M NasCOs solution 
could only be produced at hydroxide ion concentrations in excess 
of ca. 2.5 M. The absorption spectrum of blue-green Pu(VII) in 
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NazCOs3-NaOH solution is very similar to that of Pu(VII) in NaOH 
solution. The Raman spectrum of Pu(VII) in NazCOs-NaOH solu- 
tion exhibits a single Pu vibration at 703 +/- 6 cm™4 
Plutonium(IV) is insoluble in NazCOs solution above pH 11.4. Re- 
duction of apple-green Pu(IV) in NazCOs solution yields a blue 
Pu(III) precipitate. In Ke COs solution the reduction of Pu(IV) pro- 
duces a blue solution of Pu(III) which is very sensitive to air oxida- 
tion. 20 references, 13 figures, 1 table. 


27935 Disproportination and polymerization of 
plutonium(IV) in dilute aqueous solutions. Newton, T.W.; 
Rundberg, V.L. (Los Alamos National Lab., NM). Materials’ 
Research Society Symposia Proceedings; 26: 867-873(1984). 

The rates of polymerization and disproportionation of 
Pu({V) have been studied using low concentrations: (1.7 - 10) x 
10-°M Pu, (0.8 - 12) x 10°*M HCl and 0.01M ionic strength. 
Osmium(II) complexes such as the tris-4,4’-2,2'-bipyridine complex 
were found to react rapidly with Pu(IV) but very slowly, if at all, 
with Pu(IV) polymer, Pu(III, or Pu(V). Thus, it is possible to de- 
termine unreacted Pu(IV) in the presence of reaction products by 
using Os(II) complexes. Disproportionation reaction products, 
Pu(III) and Pu(V), were determined using their reactions with 
Ce(IV) sulfate. The relationship -d[Pu(IV)]/dt = k’[Pu(IV)? was 
found at constant pH. Log k’varies from about 4.25 at pH 3 to 
about 7.0 at pH 4.1 (units for k’ are M~!min~'). The [H*] depend- 
ence varies from about -2 to -3 over the pH range studied. The 
measured rate is the sum of those for polymerization and dispropor- 
tionation; the latter reaction amounts to about 75% of the total at 
pH 3 and 20% at pH 4. The second-order rate constants for dispro- 
portionation are very much larger than expected on the basis of ex- 
trapolation from 0.2 to 1.0M HCI1QO, solutions. The products of the 
reaction do not affect the rate, but U(VI), aged Pu(IV) polymer, 
and COz increase the rate. 12 references, 2 figures. 


27936 Stability of tetravalent actinides in perovskites. 
Williams, C.W.; Morss, L.R.; Choi, I.K. (Argonne National 
Lab., IL). ACS Symposium Series; No. 246, 323-334(1984). 
Contract W-31-109-ENG-38. 

This paper reports the first determination of the enthalpy of 
formation of a complex actinide(I[V) oxide: AH/sub f/° (BaUOs,s, 
298 K) = -1690 +/- 10 kJ mol ~*. The preparation and properties 
of this and other actinide(IV) complex oxides are described and are 
compared with other perovskites BaMOs. The relative stabilities of 
tetravalent and hexavalent uranium in various environments are 
compared in terms of the oxidation-reduction behavior of uranium 
in geological nuclear waste storage media; in perovskite, 
uranium(IV) is very unstable in comparison with uranium(VI). 30 
references, 2 figures, 4 tables. 


27937 Plutonium hexafluoride gas pase and pho- 
tochemistry. Beitz, J.V.; Williams, C.W.; 1, W.T. (Ar- 
gonne National Lab., Il). ACS Symposium Series; No. 216, 
55. 172(1983). Contract W-31-109-ENG-38. 
Little has been published concerning the photodynamics of 
PuF, gas, although this compound was first synthesized in 1942. 
The first observation of fluorescence from electronically excited 
PuF. was recently reported and its behavior was found to differ 
significantly from that of UF, or NpFs. The photophysics of PuFs 
excited at 532 nm and at 1064 nm has now been observed in detail 
using laser-induced fluorescence techniques. The fluorescence emis- 
sion spectra recorded are the same at both excitation wavelengths 
with the fluorescence intensity peaking at about 2300 nm. The fluo- 
rescence decay of PuFs gas excited at 532 nm was found to be 
laser-fluence dependent and a mechanism is proposed which ac- 
counts for this observation. Net photodecomposition of PuFs was 
rapid at a fluence of 5 J/cme at 532 nm (7 ns pulse width). 33 refer- 
ences, 4 figures. 


27938 Vapor pressures and vapor compositions in equilib- 
rium with havestishiemattie plutonium dioxide at high tem- 
peratures. Green, D.W.; Fink, J.K.; Leibowitz, L. (Argonne 
National Lab., IL). ACS Symposium Series; No. 216, 123- 
143(1983). 

Vapor pressures and vapor compositions in equilibrium with 
a hypostoichiometric plutonium dioxide condensed phase have been 
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calculated for the temperature range 1500 = T = 4000 K. Ther- 
modynamic functions for the condensed phase and for each of the 
gaseous species were combined with an oxygen-potential model, 
which has been extended from the solid into the liquid region to 
obtain the partial pressures of O2, and O, Pu, PuO and PuO: as 
functions of temperature and of condensed phase composition. The 
calculated oxygen pressures increase rapidly as stoichiometry is ap- 
proached. At least part of this increase is a consequence of the ex- 
clusion of Pu® from the oxygen-potential model. No reliable 
method was found to estimate the importance of this ion, whose ex- 
istence has not been established in the oxide system and whose ef- 
fects might be expected to increase greatly with temperature, simi- 
lar to the effects due to U™ in the uranium/oxygen system. As a 
result of large oxygen potentials at high temperatures, extremely 
high total pressures that produced unreasonably high vapor densi- 
ties were calculated. Results were limited to temperatures below 
4000 K and oxygen-to-metal ratios of 1.994 to 1.70. These calcula- 
tions show that the vapor in equilibrium with hypostoichiometric 
plutonium dioxide is poorly approximated as PuO2 for most of the 
temperature and composition range of interest. The limitations of 
this approach and the implications of these calculations for the 
technologically important (U,Pu)O/sub 2-x/ system are also dis- 
cussed. 43 references, 4 figures, 5 tables. 


27939 Measurement and interpretation of plutonium spec- 
tra. Blaise, J.; Fred, M.S.; Carnall, W.T.; Crosswhite, H.M.; 
Crosswhite, H. (Centre de la Recherche Scientifique, Orsay, 
France). ACS Symposium Series; No. 216, 173-198(1983). 

The atomic spectroscopic data available for plutonium are 
among the richest of any in the periodic system. They include high- 
resolution grating and Fourier-transform spectra as well as exten- 
sive Zeeman and isotope-shift studies. The present status of the 
term analysis is summarized, and the configurations that have been 
identified are cited. A least-squares adjustment of a parametric Ha- 
miltonian for configurations of both Pu I and Pu II has shown that 
almost all of the expected low levels are now known. The use of a 
model Hamiltonian applicable to both lanthanide and actinide 
atomic species has been applied to the low configurations of Pu I 
and Pu II making use of trends predicted by ab initio calculations. 
This same model has been used to describe the energy levels of 
Pu* in LaCls, and an extension has permitted preliminary calcula- 
tions of the spectra of other valence states. 46 references, 9 figures, 
7 tables. 


4008 Combustion, Pyrolysis, And High-temperature 
Chemistry 


27940 (DFVLR-FB—85-35) Results of wind tunnel tests 
on external combustion. Schaefer, B. (Deutsche Forschungs- 
und Versuchsanstalt fuer Luft- und Raumfahrt-e.V., Koeln 
(Germany, F.R.)). 1985. 56p. (In German). NTIS (US Sales 
Only), PC A04/MF AO1. File Number DE86750887. 

Wind tunnel tests on external combustion in a supersonic 
flow were carried out on a flat plate. The combustion was stabi- 
lized locally by an air-driven spoiler. As the efficiency of external 
combustion depends essentially on the spoiler, it was optimized 
during a first test series. The influence of the following parameters 
was investigated: geometry, mass-flow and injection angle of the 
spoiler. The pressure distribution was measured along the X-axis. 
After the optimization, hydrogen was injected into the recirculation 
region in front of the spoiler and ignited. The pressure increase in 
the combustion region is shown at different angles of attack. The 
tests were carried out in the Vertical Free Jet Test Section (VMK) 
of the DFVLR in Koeln-Porz. 41 figs., 11 refs. 


27941 (DOE/ER/02944—10) Direct determination of 
atom and radical concentrations in thermal reactions of hy- 
drocarbons and other gases. Informal technical report, Janu- 
ary 1, 1985-December 31, 1985, Skinner, G.B.; Rao, V.S.; 
Wood, D.R. (Wright State Univ., Dayton, OH (USA)). Jan 
1986. Contract AC02-76ER02944. 7p. NTIS, PC A02/MF 
A0l; 1; GPO Dep. File Number DE86008965. 

During 1985 we continued to make measurements of H and 
D atom concentrations produced by pyrolysis of dilute mixtures of 
several gaseous compounds behind incident shock waves. Our ex- 


periments concentrated on two important areas, reactions of small 
aromatic compounds and reactions involving the vinyl radical. 


27942 (N—86-15337) Scramjet sidewall burning: prelimi- 
nary shock tunnel results. Morgan, R.G.; Paull, A.; Morris, 
N.; Stalker, R.J. (Queensland Univ., St. Lucia (Australia)). 
1985. 56p. NTIS, PC A04/MF AO1. 

Experiments performed with a two dimensional model 
scramjet with particular emphasis on the effect of fuel injection 
from a wall are reported. Air low with a nominal Mach number of 
3.5 and varied enthalpies was produced. It was found that neither 
hydrogen injection angle nor combustor divergence angle had any 
appreciable effect on thrust values while increased combustor 
length appeared to increase thrust levels. Specific impulse was ob- 
served to peak when hydrogen was injected at an equivalence ratio 
of about 2. Lowering the Mach number of the injected hydrogen at 
low equivalence ratios, less than 4, appeared to benefit specific im- 
pulse while hydrogen Mach number had little effect at higher 
equivalence ratios. When a 1:1 mixture by volume of nitrogen and 
oxygen is used instead of air as a test gas, it is found that hydrogen 
combustion is enhanced but only at high enthalpies. 


27943 (TVA/OACD—85/14) Organic matter and sulfur 
distribution in phosphorites. Mair, A.D. (Tennessee Valley 
Authority, Muscle Shoals, AL (USA). Office of Agricultur- 
al and Chemical Development). [1985]. 15p. NTIS, PC 
A02/MF AO1. File Number DE86901 144. 

Organic matter from North Carolina and Idaho phosphorites 
has been extracted as humic acid, kerogen, and bitumen fractions. 
Extracts from thermally treated rock showed that the organic 
matter from the two source rocks reponds quite differently to the 
heat treatment. With current commercial calcination of both North 
Carolina and Idaho phosphate rock at about 800°C, problems with 
acid-evolvable sulfide formation have arisen. From the findings 
made on the thermal behavior of the organic matter and the associ- 
ated sulfur redistribution, alternative processing strategies have 
been suggested for both North Carolina and Idaho phosphorites. 
Since these two rocks represent extremes in maturity for the con- 
tained organic matter, the results should be of relevance to other 
organic-rich unweathered and low-grade phosphorite or phosphatic 
shale deposits. 


27944 (UCRL—94449) Detailed chemical kinetic reaction 
mechanism for oxidation of n-octane and iso-octane. Axels- 
son, E.I.; Brezinsky, K.; Dryer, F.L.; Pitz, W.J.; Westbrook, 
C.K. (Lawrence Livermore National Lab., CA (USA); 
Princeton Univ., NJ (USA). Dept. of Mechanical and Aero- 
space Engineering). 15 Apr 1986. Contract W-7405-ENG- 
48. 38p. (CONF-8604144—2). NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE86009391. 

From Spring meeting of the Western States Section of the 
Combustion Institute; Alberta, Canada (28 Apr 1986). 

The development of detailed chemical kinetic reaction mech- 
anisms for oxidation of n-octane and iso-octane is described, with 
emphasis on the factors which are specific to many large hydrocar- 
bon fuel molecules. Elements which are of particular importance 
are found to include site-specific abstraction of H atoms, radical 
isomerization of alkyl radicals by internal H atom abstraction, and 
rapid B-scission of the alkyl radicals. These features, combined with 
distinctions in the types of intermediate olefin species produced, are 
used to explain the significant differences in the rate of oxidation 
between n-octane and iso-octane. Experimental results from the tur- 
bulent flow reactor and low pressure laminar flames, using both n- 
octane and iso-octane as fuels, are used to test the reaction mecha- 
nisms and indicate those parts of the total mechanisms which are in 
greatest need of further development and refinement. It is found 
that the submechanisms for consumption of the C2 - C, olefins need 
further attention, particularly the identification of the major prod- 
uct species distributions and their temperature dependence for reac- 
tions of these olefins and radicals including O and OH. 24 refs., 3 
figs., 4 tabs. 
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27945 (UCRL—94450) Computation of adiabatic flame 
temperatures and other thermodynamic quantities. West- 
brook, C.K. (Lawrence Livermore National Lab., CA 
(USA)). 15 Apr 1986. Contract W-7405-ENG-48. 30p. 
(CONF-8604156—1). NTIS, PC A03/MF AOl; 1; GPO 
Dep. File Number DE86009388. 

From Symposium on industrial combustion technology; Chi- 
cago, IL, USA (29 Apr 1986). 

The equilibrium final temperature and composition of a 
given fuel-oxidizer mixture have both theoretical and practical im- 
portance for helping to understand the behavior of combustion sys- 
tems. Both are needed in order to estimate levels of chemical pol- 
lutants such as oxides of nitrogen (NO/sub x/), and the final tem- 
perature is necessary to predict the expected thermal efficiency and 
heating value of a given combustor. Knowledge of the ways that 
various radical and stable intermediate chemical species vary as op- 
erating conditions are changed can also suggest system modifica- 
tions to improve overall performance. In this paper, the methods 
available for computing chemical equilibrium conditions such as ad- 
iabatic flame temperatures will be reviewed. The dependence of 
computed values on available thermochemical data bases will be 
demonstrated. Examples of equilibrium flame temperatures and 
compositions for mixtures of interest and importance in natural gas 
combustion will be presented. 8 refs., 9 figs. 


42 ENGINEERING 


27946 (SRD-R—347) Guide to reducing human error in 
process operation: short version. (UKAEA Safety and Reli- 
ability Directorate, Culcheth). Feb 1985. 28p. United King- 
dom Atomic Energy Authority, Wigshaw Lane, Culcheth, 
Warrington, WA3 4NE. File Number TI86901203. 

The aim of this Guide is to draw attention to ways of reduc- 
ing human error in process operation by using good ergonomics 
practice to suggest improvements in equipment or working meth- 
ods. This Guide is written for those who have to consider human 
aspects in their work but are not ergonomists. Readers who should 
find it useful are likely to be project engineers, production manag- 
ers, safety managers, or operating staff. The Guide could be used in 
developing new plant designs or making changes to existing plant, 
auditing existing arrangements, investigating causes of incidents and 
so on. Although it is acknowledged that good management-employ- 
ee relationships reduce accident rates, they are not considered here. 
This Guide is described as a “Short Guide” in that it is only intend- 
ed to draw attention to general problems. However, if it is used 
thoroughly, it is likely that desirable improvements will be high- 
lighted. If these improvements are implemented, human error and 
its unwanted effects ought to be substantially reduced. 
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27947 (BDX—613-3474) Sodium hydroxide process for 
removing magnet wire insulation. Jamieson, D.R. (Allied 
Corp., Kansee Ci City, MO (USA). Bendix Kansas City Div.). 
Apr 1986. Gasman AC04-76DP00613. 13p. NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE86009617. 

A study was conducted to determine the feasibility of using 
molten sodium hydroxide to strip polyimide insulation from magnet 
wire. The study showed that the most important variables affecting 
the quality of a final stripped part could be easily controlled, and 
the potential safety hazards manifested by the use of sodium hy- 
droxide at high temperature could be addressed. A stripping tool 
was designed using the data accumulated in the study. 


27948 (CERN-EP—86-25) Selected topics on the spatial 
information from proportional counters used for two-dimen- 
sional imaging of x-rays and VUV photons. Charpak, G. (Eu- 
ropean Organization for Nuclear Research, Geneva (Swit- 
zerland)). 50 Feb 1986. 9p. (CONF- -8511123—3). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86901257. 

From 2. international technical symposium on optical and 
electro-optical applied science and engineering; Cannes, France (25 
Nov 1985). 

Some recent methods are discussed which permit a two-di- 
mensional imaging of the spatial distribution of X-rays and VUV 
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photons with gaseous detectors; multiwire chambers, multistep 
chambers, chambers with parallel electrodes, and scintillation cham- 
bers. 


27949 (LBL—20711) Near- and super-critical droplet 
combustion. Rangel, R.H.; Fernandez-Pello, A.C.; Oppen- 
heim, A.K. (California Univ., Berkeley (USA). Dept. of Me- 
chanical Engineering; Lawrence Berkeley Lab., CA 
(USA)). Nov 1985. Contract AC03-76SF00098. 24p. NTIS, 
PC A02/MF AOl1; 1; GPO Dep. File Number DE86009215. 

A review is presented of theoretical and experimental studies 
carried out over the last 25 years on the problem of droplet heat- 
ing, vaporization, and combustion at near- and super-critical condi- 
tions. Following a detailed description of the classical quasi-steady 
theory, particular attention is given to major departures from it, 
that must be considered in a super-critical droplet combustion 
model. This includes unsteady heating and gas-phase diffusion, as 
well as the influence of ambient conditions, fuel-vapor accumula- 
tions, convective heat transfer and gas solubility. 17 refs. 


27950 (LBL—20712) Ignition and combustion of fuel 
droplets and the ignition of premixed fuels by hot cylindrical 
surfaces. Rangel, R.H.; Fernandez-Pello, A.C.; Oppenheim, 
A.K. (Lawrence Berkeley Lab., CA (USA)). Nov 1985. 
Contract AC03-76SF00098. 13lp. NTIS, PC A07/MF AOl1; 
1; GPO Dep. File Number DE86009262. 

Two types of combustion problems relevant to the gasifica- 
tion, ignition and combustion of fuels in combustion chambers using 
sprays are theoretically analyzed using mathematical and numerical 
techniques. The problem of the vaporization, ignition and subse- 
quent combustion of a fuel droplet in a hot convective flow at at- 
mospheric or moderately elevated pressures is analyzed using 
boundary layer theory around a spherical fuel droplet. The prelimi- 
nary stages leading to the onset of ignition are treated as a pertur- 
bation of the boundary-layer non-reacting flow using the method of 
matched asymptotic expansions. The quasi-steady laminar combus- 
tion regime of the fuel droplet is analyzed using the flame-sheet ap- 
proximation. The internal circulation of the liquid phase is also in- 
cluded in the analysis. The results show that ignition occurs to- 
wards the rear of the droplet where the residence time is longer. 
The droplet burning rate, however, is maximum at the forward 
stagnation point where the boundary layer is thinner. Liquid inter- 
nal motion has only a minor influence on the burning characteris- 
tics of the droplet. A second group of problems studied is the 
quasi-steady thermal ignition of a premixed combustible gas flowing 
in mixed-convective conditions past a hot cylindrical, inert or cata- 
lytic, surface. The laminar boundary-layer equations including 
finite-rate kinetics are solved and the location of the ignition region 
is determined using the method of matched asymptotic expansions 
for large activation energies. Ignition is shown to occur very close 
to the surface where the temperatures are higher and downstream 
of the forward stagnation point where the heat losses are smaller. 


27951 (NASA-CP—2373) Thirteenth NASTRAN Users’ 
Colloquium. (Computer Software Management and Informa- 
tion Center, Athens, CA (USA)). May 1985. 469p. NTIS, 
PC A20/MF AOl1. 

The application of finite element methods in engineering is 
discussed and the use of NASTRAN is compared with other ap- 
proaches. Specific applications, pre- and post-processing or auxilia- 
ry programs, and additional methods of analysis with NASTRAN 
are covered. 


27952 (SAND—85-2039) Point-Mass Simulation Tool 
(PMAST) user's manual. Salguero, D.E. (Sandia National 
Labs., Albuquerque, NM (USA)). Mar 1986. Contract 
AC04-76DP00789. 18ip. NTIS, PC A09/MF AOl1; 1; GPO 
Dep. File Number DE86009547. 

The Point-Mass Simulation Tool (PMAST) is designed to 
meet the need for a comprehensive conceptual-level trajectory aiial- 
ysis tool that is easy to use. Three degree-of-freedom equations of 
motion that simulate the flight vehicle as a point mass are used to 
compute the trajectories. Guidance commands input by the user 
control the vehicle so that it performans the desired maneuvers. 
During the development of PMAST, special attention was given to 
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the input and output data formats in an effort to make the code 
easy to use. This manual describes the format of the input and 
output data files, and it shows how to execute the program on both 
the VAX and CRAY computer systems. 5 refs., 81 figs. 


27953 (SAND—85-2148C) CODASYL in relational dress. 
Asprey, P.L. (Sandia National Labs., Albuquerque, NM 
(USA)). 13 Apr 1985. Contract AC04-76DP00789. 20p. 
(CONF-8604118—1). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE86005172. 

From IDMS Users’ Association database conference; Atlan- 
ta, GA, USA (13 Apr 1986). 

Describes Sandia National Laboratories implementation 
effort for a complex engineering information system with minimal 
staff, using a blend of traditional life-cycle and prototyping ap- 
proaches. Data Designer (James Martin via Database Design, Inc.) 
is used to develop a normalized data model, rapidly translated into 
a working prototype with ASF and ADS/O, for end-user valida- 
tion. The generated system is converted to CODASYL, using LRF 
with little or no native DML. Normality is preserved and LRF 
programs require only minor change for CODASYL implementa- 
tion. Benefits: CODASYL efficiency and tunability; relational ex- 
ternal appearance; speed of ASF implementation; and reduced 
maintenance. 2 refs., 4 figs. 


27954 (SAND—85-2178) SWAY85: a computer program 
for calculating lug and sway brace loads. Rechard, R.P.; 
Metzler, P.K. (Sandia National Labs., Albuquerque, NM 
(USA); Valley High School, Albuquerque, NM (USA)). 
Mar 1986. Contract AC04-76DP00789. 88p. NTIS, PC 
A05/MF AOI; 1; GPO Dep. File Number DE86009550. 

The computer program, SWAY85, evaluates the lug and 
case loads on airborne stores (bombs, missiles, drop tanks) resulting 
from aircraft maneuvers and aerodynamic forces during flight ac- 
cording to the procedure suggested in the US military specification, 
MIL-A-8591G. This report describes the input and relations solved. 
SWAYS85 uses input features (for example, control keywords along 
with a free-field reader) to make the code user-friendly and, conse- 
quently, less prone to input errors. In addition several data prepara- 
tion aids are used. These aids include calculation of the dynamic 
pressure, interpolation of aerodynamic data, calculation of margins 
of safety if failure envelopes are supplied, and tabulation of up to 25 
lowest margins of safety (or alternatively largest forces) for the 
sway braces and the forward and aft lugs. Furthermore, SWAY85 
handles both large and small groups of data gracefully by permit- 
ting both ASCII and binary file input. 


27955 (SAND—86-0915C) Primitive decomposition and 
the boundary representation. Chavez, P.F. (Sandia National 
Labs., Albuquerque, NM (USA)). 1986. Contract AC04- 
76DP00789. 27p. (CONF-8604153—1). NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86009027. 

From CIEM symposium on information integration comes of 
age; Knoxville, TN, USA (14 Apr 1986). 

Information is provided on three areas of interest: meshing 
survey (QUADTREE/OCTREE, mapping algorithms, automatic 
triangulation, etc.,); application interface (IGES application, model- 
ler application); and SNLA integration effort (mesh generation de- 
velopment, adaptive meshing, and automatic decomposition). (JDB) 


27956 (SRD-R—295) Preliminary studies for the analysis 
of blast loaded cantilever tests. Jowett, J. (UKAEA Safety 
and Reliability Directorate, Culcheth). Aug 1984. 38p. 
United Kingdom Atomic Energy Authority, Wigshaw 
Lane, Culcheth, Warrington, WA3 4NE pound 4.00. File 
Number T1I86901 198. 

Work performed under United States-UKAEA Fast Reactor 
Exchange Program. 

This report presents preliminary studies which have been un- 
dertaken to establish a cheap and reliable method of analysis of 
blast loaded cantilever tests which have been performed at Health 
and Safety Executive (HSE) Buxton. The importance of geometric 
non-linearity and plastic behavior lead to the adoption of rather a 
general finite element program, EURDYNI, for the analysis. Strain 
rate effects are also shown to be of importance. Whilst the program 
treats the problem in considerable detail, by applying various solu- 
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tion cost minimization techniques, a typical analysis may be per- 
formed for £ 10 to 30. An elastic plastic calculation performed with 
EURDYN1 and three elastic calculations made with a modal solu- 
tion program indicated, in agreement with HSE findings, that the 
technique used to derive the loading magnitude was underpredict- 
ing its value by 40 to 50%. Notwithstanding the problem of load 
magnitude definition, initial calculations performed with 
EURDYN1I were encouraging, although a good many more will be 
required before general confidence in the program may be assured. 
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REFER ALSO TO CITATION(S) 26881, 26882, 27596, 27642, 28097, 28658, 
29059, 29093 


27957 (AD-A—162291/9/XAB) Superconductive chirp- 
transform spectrum analyzer. Withers, R.S.; Reible, S.A. 
(Massachusetts Inst. of Tech., Lexington (USA). Lincoln 
Lab.). Jun 1985. 4p. (JA—5674). NTIS, PC A02/MF AOi. 

Spectral analysis over an instantaneous bandwidth of 2.4 
GHz was demonstrated, utilizing superconductive dispersive delay 
lines in a chirp-transform configuration. Two-tone resolution of 43 
MHz and + or - 1.2 dB amplitude uniformity was achieved. 


27958 (AD-A—163053/2/XAB) Thin-film technology of 
high-critical-temperature supercond electronics. Final 


jucting 
report, 1 August 1982-30 September 1985. Talvacchio, J.; 
Braginski, A.I.; Gavaler, J.R.; Janocko, M.A. (Westing- 
house Electric Corp., Pittsburgh, PA (USA). Research and 
rr gpa Center). 11 Dec 1985. 159p. NTIS, PC A08/ 
01. 


The objective of this three-year program was to develop a 
technology of Josephson tunnel junctions capable of operating at 
temperatures above 10K. The superconducting electrode materials 
investigation were V3Si, NbsSn and Mo-Re. Tunnel barriers were 
formed mostly by oxidizing metallic overlayers of Al and Y. Super- 
conductor/barrier interfaces were characterized by surface-analyti- 
cal techniques. The results of characterization permitted fabricated 
of junctions with NbsSn and Mo-Re base electrodes and Pb, Pb-Bi 
and Mo-Re counterelectrodes having nearly ideal current-voltage 
characteristics. These counterelectrodes were deposited at tempera- 
tures not exceeding T = 100 C. The Mo-Re counterelectrode 
formed at low T had a critical temperature, T/sub c/, of only 8K. 
A high-critical-temperature NbsSn counterelectrode requiring high 
deposition temperatures could not be fabricated successfully. The 
main cause of this negative result was the nonuniform coverage of 
the base with overlays which contained thin or defective spots. In 
contrast to NbsSn high-Tc NbN counterelectrodes were successful- 
ly fabricated and sumgap voltages exceeding 5 mV were measured 
at 4.2K. The report contains new information on artificial barriers 
and on Mo-Re and NbsSn superconducting films. 


27959 (BDX—613-3349) Coaxial cable connector swaging 
technique. Final report. Stephens, J.M. (Allied Corp., Kansas 
City, MO (USA). Bendix Kansas City Div.). Mar 1986. 
Contract AC04-76DP00613. 17p. NTIS, PC A02/MF A011; 
1; GPO Dep. File Number DE86009130. 

This project was established to investigate swaging small 
copper tubes onto the ends of the braided shield and twisted center 
conductor of a coaxial cable. The physical size, electrical character- 
istics, and mechanical strength of the swaged connection are the 
important parameters. A market search revealed that the swaging 
should be done in-house. The necessary tooling was purchased, and 
a formula was derived for designing the tubes. Subsequently, tubes 
were swaged onto appropriate wire, cut to specific lengths, and the 
electrical and mechanical characteristics tested. The testing done 
was insufficient to optimize the final connection versus assembly 
parameters. However, an approach was determined for any further 
work in developing and improving the connection as well as pro- 
viding a connection that satisfies the preliminary drawing require- 
ments. 
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27960 (BDX—613-3478) Robot-assisted torque measure- 
ment. Lembke, J.R. (Allied Corp., Kansas City, MO (USA). 
Bendix Kansas City Div.). Mar 1986. Contract AC04- 
76DP00613. 27p. NTIS, PC A03/MF A01; 1; GPO Dep. 
File Number DE86009129. 

An Intelledex 605T robot was used to evaluate the feasibility 
of automating the measurement of rotary solenoid torque, with the 
goal of improving productivity. The solenoid chosen for the eval- 
uation is expected to be produced in relatively large quantities for 
several programs. A new measurement concept was devised, in 
which the robot connects the solenoid shaft to a torque sensor, ro- 
tates the solenoid housing, and correlates rotational data with digi- 
tized torque measurements. Prototype tooling was designed and 
fabricated, and the measurement concept was evaluated in compari- 
son with the manual method which is presently used. The automat- 
ic robot-based measurement system was shown to yield results that 
are in good agreement with manual measurements. The technique 
automatically performs all necessary operations once the solenoids 
have been placed into a part loading fixture, with a cycle time sig- 
nificantly reduced from the manual method. Manual interpretation 
of chart data is not required, because the results are digitized. The 
system can compare the measured torque to specification limits and 
can provide a printed report of acceptance or rejection. 12 figs. 


27961 (BMI—1985-081) Further development and verifi- 
cation of the calculating programme Felix for the simulation 
of criticality excursions. Final report. Weber, J.; Denk, W. 
(Bundesministerium des Innern, Bonn (Germany, F.R.); Ge- 
sellschaft fuer Reaktorsicherheit m.b.H. (GRS), Koeln (Ger- 
many, F.R.)). Jun 1985. 30p. (In German). (GRS-A—1060). 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE86751398. 

Schriftenreihe Reaktorsicherheit und Strahlenschutz. 

An improved version of the FELIX programme was applied 
to varify excursion experiments 01, 03 through 07, and 13. The cor- 
respondence of experiments and verification was good. Programme 
points to be further developed are shown. (orig.). 


27962 (CEGB-TPRD/B—0622/N85) Collective radiation 
doses ee a hypothetical, very severe accident to an ir- 
radiated fuel transport flask containing AGR fuel. Corbett, 
J.O. (Central Electricity Generating Board, Berkeley (UK). 
Berkeley Nuclear Labs.). May 1985. 19p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86701681. 

Studies of the consequences of very severe, although unlike- 
ly, accidents to irradiated fuel transport flasks are made in order to 
evaluate risks. If an irradiated fuel transport flask carrying AGR 
fuel were damaged in a hypothetical accident involving a severe 
impact followed by a prolonged fire, a small proportion of caesium 
and other fission products might be released to the atmosphere 
from the gap inventory of broken fuel pins. The consequent radi- 
ation dose to the public would arise predominantly by direct irra- 
diation from ground deposits and the ingestion of slightly contami- 
nated foodstuffs. Although these collective doses must generally be 
estimated with the aid of computer codes, it is shown here that the 
worst case, when a high proportion of the radioactivity is deposited 
in a densely populated area, can be assessed approximately by a 
much simpler method, an approach which is of great value in ex- 
plaining the calculation in a manner that can be readily understood. 
A comparison is made between the simple approach and equivalent 
results from the NECTAR code and the worst case is compared 
with an ensemble average over all weather conditions, and the rela- 
tive contributions of the two main routes to collective dose are dis- 
cussed. 


27963 (CONF-860848—1) Real-time production system 
for intelligent robot control. deSaussure, G.; Kammer, D.; 
Weisbin, C.R. (Oak Ridge National Lab., TN (USA)). 1986. 
Contract AC05-840R21400. 13p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86008501. 

From National conference on artificial intelligence; Philadel- 
phia, PA, USA (11 Aug 1986). 

The use of a production system for the control of an autono- 
mous robot presents several attractive features: the explicitness and 
homogeneity of the knowledge representation facilitates explaining, 
verifying and modifying the rules which determine the robot's be- 
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havior; it also permits the intremental extension of the domain of 
competence. However, real-time operation poses a number of chal- 
lenges due to the dynamic nature of the data and because the 
system must frequently deal with a large knowledge base in a limit- 
ed time. An implementation of a knowledge base is discussed where 
a large commercial real-time expert system originally designed for 
industrial process diagnostic was adapted to the control of an au- 
tonomous mobile robot planning, executing and monitoring a set of 
navigational tasks. 13 refs. 


27964 (IAEA-TECDOC—348) Earthquake resistant 
design of nuclear facilities with limited radioactive inventory. 
(International Atomic Energy Agency, Vienna (Austria)). 
Oct 1985. 66p. NTIS (US Sales Only), PC A04/MF AOl1. 
File Number DE86701673. 

This document comprises the essential elements of an earth- 
quake resistant design code for nuclear facilities with limited radio- 
active inventory. The purpose of the document is the enhancement 
of seismic safety for such facilities without the necessity to resort to 
complicated and sophisticated methodologies which are often asso- 
ciated with and borrowed from nuclear power plant analysis and 
design. The first two sections are concerned with the type of facili- 
ty for which the document is applicable and the radiological con- 
sideration for accident conditions. The principles of facility classifi- 
cation and item categorization as a function of the potential radio- 
logical consequences of failure are given in section 3. The design 
basis ground motion is evaluated in sections 4-6 using a simplified 
but conservative approach which also includes considerations for 
the underlying soil characteristics. Sections 7 and 8 specify the 
principles of seismic design of building structures and equipment 
using two methods, called the equivalent static and simplified dy- 
namic approach. Considerations for the detailing of equipment and 
piping and those other than for lateral load calculations, such as 
sloshing effects, are given in the subsequent sections. Several ap- 
pendices are given for illustration of the principles presented in the 
text. Finally, a design tree diagram is included to facilitate the 
user’s task of making the appropriate selections. 


27965 (LBL—21103) Fuel injection system for shock 
tube studies of the ignition of preheated fuels. Forsha, M.D.; 
Sawyer, R.F.; Oppenheim, A.K. (California Univ., Berkeley 
(USA). Dept. of Mechanical Engineering; Lawrence Berke- 
ley Lab., CA (USA)). Feb 1986. Contract AC03-76SF00098. 
2lp. NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86009219. 

An electrically actuated fuel injection system has been devel- 
oped for shock tube ignition studies of preheated fuel jets. The in- 
jection system is capable of heating the fuel to 760 K prior to injec- 
tion. Injection timing may be controlled to .1 ms. The mass of fuel 
injected can be varied between 10 mg and 60 mg. Measurement of 
the mass of fuel injected is possible at all operating temperatures. 


27966 (MLM—3345-OP) Automated system for schedul- 
ing pipeline time for small batch production using a symphony 

spreadsheet. Bankes, W.F. (Monsanto Research Corp., Mia- 
cheer OH (USA). Mound). 1986. Contract AC04- 
76DP00053. Sp. (CONF-8603102—2). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86009252. 

From Industrial engineering computer conference; Orlando, 
FL, USA (19 Mar 1986). 

A scheduling pipeline program can be easily developed and 
customized using Symphony spreadsheet software. Monsanto Re- 
search Corporation produces small electro-mechanical component 
subassemblies in large lot sizes which are subdivided into transfer 
quantities. Since production takes place in several buildings, the 
transfer quantities create wait time for parts not being worked. 
Batch production schedules are constructed and adjusted using the 
pipeline program. This application uses work centers and/or bal- 
anced workstation assignments to determine schedule dates for a 
given transfer quantity. Production routing information is summa- 
rized for each station assignment, and these are considered as 
schedule points. The program incorporates many data base manage- 
ment, input forms, and graphic features available in Symphony. 





3757 / ERA-11/12 


27967 (MLM—3346-OP) Automated system for machine 
tool capacity and utilization. Bankes, W.F. (Monsanto Re- 
search Corp., Miamisburg, OH (USA). Mound). 1986. Con- 
tract AC04-76DP00053. 4p. (CONF-8603102—1). NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE86009251. 

From Industrial engineering computer conference; Orlando, 
FL, USA (19 Mar 1986). 

An automated system based on Symphony spreadsheet 
softwre has been developed to monitor machine tool utilization and 
capacity in a small- to medium-sized machine shop. This application 
compiles reports on annual machine tool requirements and use from 
production routing data for a shop producing over 100 different 
small machined parts with batch sizes ranging from 100 to 1000 
parts and up to 25,000 parts per year. The operational routings for 
approximately 30 parts are currently stored in the system. Levels of 
utilization are analyzed, which aids in determining the need for ad- 
ditional equipment or multiple workshifts, and thereby helps bal- 
ance the workload and product flow. Valuable information was 
compiled in a special report for layout of a new shop facility. 
Group technology cell arrangements of equipment were analyzed 
for capacity and utilization. Many Symphony spreadsheet and data 
base management features were used to produce this program. The 
final system incorporated menu systems for users unfamiliar with 
this spreadsheet software. 


27968 (ND-R—1194(S)) Inactive trials of transport sys- 
tems. Phase 1. A review of progress 1983-1984. Haberlin, 
M.M.; Hardy, A.R. (UKAEA Risley Nuclear Power Devel- 
opment Establishment). Jun 1985. 29p. British Library 
Lending Division, Boston Spa, Wetherby, LS23 7BQ. 

The design and manufacture of a mock-up of a crate han- 
dling and size reduction (CHSR) facility, an experimental pro- 
gramme on the evaluation of a commercial air-transporter, and the 
selection, manufacture and commissioning trials of an integrated 
conveyor system for transporting crated waste into and within the 
mock-up facility, are considered. The mock-up facility was used for 
the test programme on the air-transporter and conveyor system. 
The air-transporter was considered suitable for transporting waste 
on the metal floor in the main dismantling area of the CHSR facili- 
ty because it can tolerate asymmetric loading, the exhaust air flow 
liberated from the air-pads is low and it has excellent manoeuvrabi- 
lity. Commissioning trials were carried out on a commercial con- 
veyor system consisting of unpowered rollers in the reception area, 
a powered slatted conveyor in the air-lock and an unpowered roller 
table placed on the air-transporter in the working area. It was dem- 
onstrated that a large asymmetrically loaded wooden crate can be 
transported into and within the facility by this method. Further 
design and experimental work necessary before the system can be 
used for remote operation is discussed. (author). 


27969 (RAL—85-096) Long sample high sensitivity criti- 
cal current measurements under strain. Walters, C.R.; David- 
son, I.M.; Tuck, G.E. (Rutherford Appleton Lab., Chilton 
(UK)). Oct 1985. 18p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86701831. 

The paper concerns the effects of strain on the current car- 
rying capacity of a superconductor. A strain spring apparatus is de- 
scribed which inflicts a strain on a sample coil by applying an angu- 
lar displacement between the ends of the spring. An approximate 
analytical model of the spring geometry is given, as well as meas- 
urements carried out on commercial superconductors to assess their 
performance under strain. 


27970 (SAND—85-2038C) Electrode tip melting simula- 
tion during vacuum arc of Inconel 718. Bertram, 
L.A.; Zanner, F.J. (Sandia National Labs., Albuquerque, 
NM (USA)). 1986. Contract AC04-76DP00789. 12p. 
(CONF-860132—3). NTIS, PC A02/MF AOl1; 1; GPO Dep. 
File Number DE86009380. 

From Modeling and control of casting and welding process- 
es conference; Santa Barbara, CA, USA (12 Jan 1986). 

The goal of this paper is to present a tool to simulate tran- 
sient melting of the electrode tip. This capability is needed to de- 
velop and test furnace control algorithms since experimental deter- 
mination is difficult and expensive. Simulation incorporates param- 
eters (including arc voltage, arc current, electrode gap and furnace 
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pressure) from previous quasisteady experiments with 460 mm di- 
ameter Inconel 718 electrodes. Cathode heating rates (determined 
by classical as well as experimental arc models) are linked to these 
independent variables. After radiative loss adjustments to the heat- 
ing, transient one dimensional melting is computed. 10 refs. 


27971 (SAND—85-2424) Electrochemical response test 
system using sample-and-hold offset Moore, L.M.; 
Strasburg, A.; Spates, J.J. (Sandia National Labs., Albuquer- 
que, NM (USA); Ktech Corp., Albuquerque, NM (USA)). 
Feb 1986. Contract AC04-76DP00789. 41p. NTIS, PC A03/ 
MF AO1; 1; GPO Dep. File Number DE86009560. 

The electrothermal response (ETR) test provides a means of 
evaluating the thermal coupling at the interface between the 
bridgewire and the explosive in an electroexplosive device (EED). 
A current pulse applied to the bridgewire increases its temperature 
and resistance. The resistance change, which is small compared to 
the initial resistance, is indicative of the condition of the interface. 
The test system described here separates the voltage due to the 
thermal heating from the total response (cold resistance and ther- 
mal resistance) by using a differential amplifier. The resultant signal 
represents the thermal response of the bridgewire. In this system 
the current pulse is synchronized with the sampling of the wave- 
form recorder. The test chassis contains internal calibration and 
simulation modules. It can be operated manually from front panel 
controls or remotely through a computer. 


27972 (SRD-R—242) Criticality safety hazards arising 
from the transport of fissile materials. Mather, D.J.; Shaw, 
P.M.; Hague, P. (UKAEA Safety and Reliability Director- 
ate, Culcheth). Oct 1985. 54p. NTIS (US Sales Only), PC 
A04/MF AO1. File Number DE86701682. 

A study has been made of hypothetical accidents to a par- 
ticular design of transport flask, although some of the consider- 
ations would apply more generally. Two accidents are considered - 
one involving the sudden displacement of an element; the other the 
movement of fragmented fuel from damaged pins. In both cases, in 
order to make the system critical, it has been necessary to arbitrar- 
ily alter the calculated values of the effective multiplication factor. 
Two computer programs are used for the study. The first calculates 
the initial power pulse and its corresponding energy input to the 
flask. The second program calculates the longer term diffusion of 
heat from the fuel through the clad and into the water. Since the 
study is hypothetical, it has been possible arbitrarily to alter the 
peak values of the effective multiplication factor and determine 
how this effects the energy release. It is shown how the latter may 
be dependent also on the boundary conditions to fuel movement, as 
well as the Doppler effect due to fuel temperature rise and to the 
reactivity change from density reduction. 


27973 (SRD-R—303) Study of axi-symmetric two-phase 
flashing jets. Appleton, P.R. Safety and Reliabil- 
ity Directorate, Culcheth). Jul 1984. 29p. United Kingdom 
Atomic Energy Authority, Wigshaw Lane, Culcheth War- 
rington WA 34NE-England. File Number T186901206. 
Pressure vessels and pipework containing superheated liquids 
(liquids under pressure at a temperature above their atmospheric 
pressure boiling point) are widely found in the chemical and nucle- 
ar industries. Safety analyses of these systems must include assess- 
ments of loss of containment accidents. The sudden failure of a 
vessel or pipe, producing a relatively small hole through which the 
fluid discharges as a jet, is considered in this report. A good under- 
standing of the fluid release is necessary in order to specify with 
confidence source terms for subsequent dispersion calculations. For 
many situations of practical interest the jet will be two-phase, i.e. a 
liquid-vapour mixture. The consequences of the failure are strongly 
dependent upon the quantity of fluid released and its phase and dis- 
tribution, but these important parameters are difficult to assess ac- 
curately for a two-phase jet. The initial behavior of discharged 
fluid is determined by the outlet conditions (pressure, temperature, 
phase composition, turbulence, velocity) which are likely to be 
very different from those in the body of the fluid. The flash frac- 
tion (fraction of liquid vaporizing under depresurization) calculated 
using simple thermodynamic assumptions is not observed in prac- 
tice largely because of the entrainment of atmospheric gas beyond 





42 ENGINEERING 
4202 Facilities And Equipment 


the outlet. This report presents a literature survey in which studies 
of the factors governing two-phase flashing jet flow are examined. 
Current methods for calculating two-phase outflow are examined 
and the limiting assumptions of the models are noted. The factors 
governing the flashing inception point within the containment ge- 
ometry are assessed and semi-empirical models are reviewed. 
Models of the structure of two-phase jets are described. These in- 
clude empirically modified single-phase calculations, two-fluid 
models and a two-dimensional jet loading code. 


27974 High-field superconductivity. Larbalestier, D.; 

Fisk, G.; Montgomery, B.; Hawksworth, D. (Applied Su- 
rconductivity Center at the University of Wisconsin- 

Madison). Physics Today; 39: No. 3, 24-35(Mar 1986). 

Rapid strides in the development of composite superconduct- 
ing materials have encouraged the widespread use of high-field su- 
perconducting magnets in high-energy physics, fusion and medical 
imaging-fulfilling Kamerlingh Onnes’s 75-year-old vision. 


27975 Squids, brains and gravity waves. Clarke, J. (Uni- 
versity of California, Berkeley). Physics Today; 39: No. 3, 
36-45(Mar 1986). Contract W-7405-ENG-48. 

Superconducting quantum interference devices are so sensi- 
tive to magnetic flux that they can map the tiny magnetic fields 
emanating from the human brain and detect the submicroscopic 
motions of gravity-wave detectors. 


27976 (CE-Trans—8191) Thermal and mechanical behav- 
iour of high-pressure feed heaters at recent EDF fossil-fired 
and nuclear power stations. Le Coguiec, A. (Central Elec- 
tricity Generating Board, London (UK). Translations Sec- 
tion). 1986. Translated from A.I.M., Leige, (Modern Power 
Stations), Paper 35, 1981. 26p. NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE86901171. 

Electricite de France has conducted a series of long-term 
tests on the different types of feed heater used in fossil-fired and 
nuclear power stations. The tests had two main objectives: to 
obtain a realistic assessment under service conditions of the heat 
transfer coefficients in the various reheater zones. This was because 
calls for tenders from manufacturers had produced considerable 
variations in the heating surfaces for equivalent equipment (20 to 
30% for desuperheating sections and up to 50% for drain cooling 
sections). Feed heater sizing directly affects the capital cost of the 
power station and its energy performance, and therefore its operat- 
ing costs; and to verify the effect of operating stresses on the reli- 
ability of equipment of different design and construction, and in 
particular to determine tube plate stresses and the resistance of dif- 
ferent tube-to-plate welds to thermal shocks. 


27977 (LA-tr—86-15) ene railgun and its ap- 
plications. Jinhua, S.; Hao, J. (Los Alamos National Lab., 
NM (USA)). 1986. Contract W-7405-ENG-36. Translated 
from Pao cha yu ch’ung-chi; 4: No. 2, 90-96(1984). 19p. 
eee A0l; 1; GPO Dep. File Number 


This paper briefly introduces the research history and cur- 
rent state of research of the electromagnetic railgun, describes its 
basic structure and energy systems, and notes fundamental research 
into several possible applications, including military and atmospher- 
ic firings. 34 refs. 


27978 (LA-tr—86-19) Laser neutron generator. Anan’in, 
O.B.; Bespalov, D.F.; Bykovskii, Yu.A.; Kozyrev, Yu.P.; 
Mints, A.Z.; Riabov, "EV. Tsybin, A. S.; Cherkasov, Yu.; 
Shikanov, AE.. (Los Alamos National Lab., NM (USA)). 
1986. Contract W-7405-ENG-36. Translation of Opisaniie 
izobreteniia k avtorskomu svidetel’stvu, No. 545193, 1980. 
Tp. NTIS, - A02/MF A0Ol1; 1; GPO Dep. File Number 
DE8600966 

“es is presented concerning devices for producing 
intense neutrons flows, and may be utilized in nuclear geophysics 
for carrying out pulsed neutron logging of wells, in studies of the 
critical characteristics of nuclear reactors, for activation analysis, 
radiation therapy, defectoscopy, and so on. 
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27979 Evaluation of thermal and structural computer 
codes. Trujillo, A.A.; Gwinn, K.W.; Nelsen, J.M. (Sandia 
National Laboratories, Albuquerque, NM). pp 123-130 of 
Waste isolation in the U.S., technical programs and public 
education. Vol. 2. La Grange Park, IL; American Nuclear 
Society (1984). (CONF-840307—). 

From Waste management '84; Tucson, AZ, USA (11 Mar 
1984). 

A large number of thermal and structural codes exist which 
could be applied to the design and licensing of spent fuel shipping 
casks. This paper describes a program whose purpose was to pro- 
vide information to designers that would aid them in making deci- 
sions regarding the selection of the most appropriate thermal or 
structural code for their particular design. The program was con- 
ducted in four phases: code inventory and evaluation, model prob- 
lem development, model problem solution, and information ex- 
change meeting. The current status of the program as well as its 
future direction is discussed. 


27980 Superconducting magnet technology for accelera- 
tors. Palmer, R.; Tollestrup, A.V. (Brookhaven National 
Laboratory, Upton, NY). Annual Review of Nuclear and Par- 
ticle Sciences; 34: 247-284(1984). 

This article discusses the use of superconducting magnets for 
accelerators. The advantages to their use are that fields in the range 
of 2 to 10T can be achieved and that the operating cost can be less 
than that with conventional magnets. In opting for superconducting 
magnets, problems are encountered that relate to cryogenics, 
quench protection and field quality, each of which is discussed in 
this review. Superconducting magnets rely heavily on accurate 
placement of the conductor to achieve the desired field. The chal- 
lenge of creating a superconducting collider in the 20 x 20 TeV 
range and the details of magnet technology are discussed. 


27981 Theoretical analysis of the relaxation on an open- 
circuit photopotential in a highly biased N-type semiconduc- 
tor electrode. Part I. No interfacial electron or hole transfer. 
Gottesfeld, S.; Feldberg, S.W. (Univ. of Tel-Aviv, Ramat 
Aviv, Israel). Journal of Electroanalytical Chemistry; 146: 47- 
69(1983). Contract AC02-76CH00016. 

The effect of pulsed photogeneration of electron-hole pairs 
in a semiconductor electrode is examined for the special case where 
there is no interfacial electron or hole transfer. The open-circuit 
photopotential can decay by three mechanisms: (1) Recombination 
of electrons and holes, either band-to-band or modified by recombi- 
nation centers; (2) surface recombination effected by a high concen- 
tration of mid-gap states located at the surface; (3) diffusion of 
holes back into the semiconductor bulk which is shown to be rela- 
tively slow. Mathematical expressions are derived which describe 
the decay of the photopotential as a function of time and of the 
pertinent semiconductor parameters. 14 references, 6 figures. 
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27982 (AD-A—162295/0/XAB) Frequency tuning charac- 
teristics of a Q-switched Co:MgF2 laser. Moulton, P.F.; Kil- 
linger, D.K. (Massachusetts Inst. of Tech., Lexington 
(USA). Lincoln Lab.). Mar 1985. 8p. (JA—5662). NTIS, PC 
A02/MF AO1. 

A tunable Q-switched Co:MgF2 laser was developed for at- 
mospheric remote-sensing applications. Frequency tuning is provid- 
ed by a quartz etalon and a specially designed three-element bire- 
fringent filter covering the whole-gain bandwidth of the Co:MgF2 
laser. The laser has good temporal and spectral characteristics, with 
an emission linewidth of approximately 3 GHz (0.1/cm). 
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27983 (KAERI/RR—437/84) Development of applied op- 
tical techniques using lasers. Kim, Cheol-Jung; Shu, Doo- 
Huan; Kim, Tae-Soo; Shin, Jang-Soo; Kim, Dong-Hyun; 
Choi, Yung-Shik; Kim, Jung-Mook. (Korea Advanced 
Energy Research Inst., Daeduk (Republic of Korea)). Mar 
1985. 99p. (In Korean). NTIS (US Sales Only), PC A05/ 
MF AO1. File Number DE86701692. 

Researches on laser isotope separation of deuterium using In- 
frared Multi-photon Absorption/Dissociation (IR MPA/D) and UV 
predissociation were reviewed and several kinds of lasers were built 
for this purpose. A tunable TEA COsub(2) laser with power of 
about 10 MW was assembled and a HF chemical laser with output 
energy of 300 mJ was built. These lasers are not ready to be used 
as sources for IR MPA/D experiment yet. The TEA CO: laser 
needs modification for more stable output and higher repetition rate 
and the HF chemical laser needs improvement for more output 
energy and tunability. Also, a KrF excimer laser was built for UV 
predissociation experiment, but requires modification for stable 
output. Furthermore, laser welding of Zr was surveyed and a few 
samples were welded using Nd:YAG laser. Finally, a remote in- 
spection instrument was designed using a He-Ne laser and a CCD 
array. 


27984 (LA-UR—86-837) Evaluation of factors affecting 
the analysis of metals using laser-induced breakdown spec- 
troscopy. Cremers, D.A.; Romero, D.J. (Los Alamos Na- 
tional Lab., NM (USA)). 1986. Contract W-7405-ENG-36. 
Tp. (CONF-860366—4). NTIS, PC A02/MF A0Ol1; 1; GPO 
Dep. File Number DE86008726. 

From SPIE technical symposium on applications of artificial 
intelligence; Orlando, FL, USA (31 Mar 1986). 

Some of the main factors affecting the analysis of solid steel 
using laser-induced break-down spectroscopy (LIBS) have been in- 
vestigated and are reported here. Pulses from an electro-optically 
Q-switched Nd:YAG laser were focused on steel samples to gener- 
ate a high temperature plasma. The spectrally resolved plasma light 
was time resolved and detected using a photodiode array. The ef- 
fects that changes in the lens-to-sample distance, laser pulse energy, 
and position of the imaging lens had on the LIBS analysis are de- 
scribed. These effects were minimized by ratioing the absolute ele- 
ment signals to adjacent Fe-lines. Calibration curves for Mn, Si, and 
Cr are presented and the accuracy and precision of LIBS analysis 
listed for several elements. 12 refs. 


27985 (N—86-14585) Lasant materials for blackbody- 
pumped lasers. Deyoung, R.J.; Chen, K.Y. (National Aero- 
nautics and Space Administration, Hampton, VA (USA). 
ion, Research Center). Sep 1985. 178p. NTIS, PC A09/ 

Blackbody-pumped solar lasers are proposed to convert sun- 
light into laser power to provide future space power and propulsion 
needs. There are two classes of blackbody-pumped lasers. The 
direct cavity-pumped system in which the lasant molecule is vibra- 
tionally excited by the absorption of blackbody radiation and laser, 
all within the blackbody cavity. The other system is the transfer 
blackbody-pumped laser in which an absorbing molecule is first ex- 
cited within the blackbody cavity, then transferred into a laser 
cavity when an appropriate lasant molecule is mixed. Collisional 
transfer of vibrational excitation from the absorbing to the lasing 
molecule results in laser emission. A workshop was held at NASA 
Langley Research Center to investigate new lasant materials for 
both of these blackbody systems. Emphasis was placed on the phys- 
ics of molecular systems which would be appropriate for black- 
body-pumped lasers. 


27986 (N—86-14585, pp vp) Introduction to the work- 
shop on lasant materials for blackbody pumped lasers. 
Conway, E.J. Sep 1985. NTIS, PC A09/MF AO1. 

In Lasant Materials for Blackbody-Pumped Lasers. 

The purpose of this workshop was to define new lasants and 
transfer gases for blackbody pumped lasers. The goal was to find 
gases with the correct energies and lifetimes for use as lasants and/ 
or transfer gases. The more immediate goal of the participants was 
to suggest molecules, currently available, (or to be synthesized) 
which either satisfy criteria which was developed or which deserve 
further study because from limited information they seem to satisfy 
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the criteria. Thus, the workshop was interested in the identification 
of molecules and the rational for suggesting them. There were two 
basic kinds of blackbody lasers to be discussed, the cavity laser and 
the transfer laser. The physics of optical absorption and laser emis- 
sion was addressed. The physics of the transfer laser was discussed. 
Molecular energy transfer from one molecule to another was added 
to the concepts already involved in the cavity laser. The physics of 
the transfer gas and the transfer-lasant gas combinations was also 
discussed. 


27987 (N—86-14585, PP iY vp) Cavity b -pumped 
lasers: present research sta Christiansen, W. Sep 1985. 
NTIS, PC A09/MF AO1. 

In Lasant materials for blackbody-pumped lasers. 

The basic concept for a blackbody cavity is given. A com- 
parison between the direct solar-pumped laser efficiency and one 
which is indirectly pumped by a blackbody cavity shows that they 
are similar to a Carnot cycle. The blackbody spectrum used to opti- 
cally pump the lasant material is shown. Also shown is the physical 
principle behind the blackbody laser idea. An example of an infra- 
red laser media is given. A system study was conducted to scale 
cavity blackbody pumped lasers to high output powers. 


27988 (N—86-14585, pp vp) Analytical investigation of 
cavity blackbody lasers. Harries, W.L. Sep 1985. NTIS, PC 
A09/MF AOI. 

In Lasant materials for blackbody-pumped lasers. 

The characteristics of an ideal blackbody cavity lasant were 
outlined. The choice of an ideal lasant is a complex process depend- 
ing on a large number of factors, including the choice of a cooling 
medium and a buffer gas. Planck’s radiation law limits the power 
input per unit area into a CO: blackbody cavity laser making the 
surface area for high powered lasers excessively large. It is suggest- 
ed that an alternative application might be small 1 W lasers for 
communication and surveillance, because it would be easy to main- 
tain the cavity temperatures in synchronous orbits where 72 min- 
utes each day are spent in the Earth's shadow. 


27989 (N—86-14585, pp vp) Review of laser-pumped in- 
frared lasers. Chen, K.Y. Sep 1985. NTIS, PC A09/MF 
AOl. 

In Lasant materials for blackbody-pumped lasers. 

The lasing mechanisms are reviewed for molecules that have 
demonstrated laser action in the laboratories with laser emissions in 
the spectral range from 3 to 35 microns. A list of lasants and laser 
mechanisms are defined. The pumping sources for these lasers are 
mainly infrared lasers; however, the case in which excitation of 
bromine atoms at 2.71 microns by a flashlamp as energy input is 
also included in the review. A conceptual drawing of lasing mecha- 
nisms is shown. Three pumping mechanisms are shown, the first 
being the direct-pumped system in which the lasant molecule ab- 
sorbs the infrared radiation from pump laser directly, and it is excit- 
ed into the upper laser level from the ground state. The second 
system is the indirect-pumped system where the infrared-pump laser 
first excites an absorbing molecule which stores its vibrational 
energy. Through collision this energy is transferred to the lasant 
molecule, populating the upper laser level. In the third system, i.e., 
in a Bre-CO2 mixture, a flashlamp replaces the infrared laser as the 
pump source for the absorbing molecule. 


27990 (N—86-14585, pp vp) Lasants for transfer black- 
body-pumped lasers. Deyoung, R.J. Sep 1985. NTIS, PC 
A09/MF A011. 

In Lasant materials for blackbody-pumped lasers. 

The concept of transfer blackbody-pumped lasers is outlined, 
recent research results concerning these lasers are presented and 
the search for new lasant materials for transfer blackbody-pumped 
lasers is expanded. There are two basic concepts for the blackbody- 
pumped transfer laser which are schematically drawn. The first 
concept is called the translational heating concept, an example 
being N2:CO2. Here the blackbody cavity is heated to approximate- 
ly 2000 K by collected sunlight in space. An absorbing molecule 
would come in contact with the blackbody walls thus coming into 
equilibrium with the blackbody temperature. An alternative con- 
cept shown is called the vibrational heating transfer laser. Here the 
absorbing molecule is not translationally heated. Energy is coupled 
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to the molecule only by optical absorption creating a high density 
of vibrational states. Thus the gas temperature is near room temper- 
ature whereas the vibrational temperature comes into equilibrium 
with the blackbody temperature. 


27991 (N—86-14585, pp vp) Energy transfer mechanisms 
between molecules. Meador, W.E. Sep 1985. NTIS, PC 
A09/MF AO1. 

In Lasant materials for blackbody-pumped lasers. 

Reliable rate coefficients for energy transfer and relaxation 
phenomena are needed in order to do the theoretical modeling 
which is necessary for accomplishing the following objectives: un- 
derstanding and justifying proposed laser systems, determining limi- 
tations, identifying control parameters, and scaling to space-power 
requirements. Modeling also establishes the criteria to be followed 
for lasant selection. Lack of knowledge of rate coefficients is invari- 
ably the biggest obstacle to successful modeling. Existing theoreti- 
cal methods are discussed, sources of error are identified, and trans- 
fer laser criteria suggested by the theory are listed. The emphasis is 
on vibrational-vibrational (V-V) energy transfer caused by both 
short range and long range interactions between molecules. Special 
attention is given to the importance of near-resonant collisional and 
dipole-dipole transfer. A technique is proposed for significantly im- 
proving the theoretical predictions of rate coefficients. 


27992 (N—86-14585, pp vp) Vibrational excitation of 
CO by blackbody radiation. Arriola, L.; Wilson, J.W. Sep 
1985. NTIS, PC A09/MF AO0O1. 

In Lasant materials for blackbody-pumped lasers. 

Lasers excited by blackbody radiation are of interest for 
power beaming applications in space. In such a system sunlight is 
collected and focused into a blackbody cavity, heating it to ap- 
proximately 2000 K. An appropriate absorbing molecule is vibra- 
tionally heated but not translationally heated when passed through 
the blackbody cavity. The vibrationally excited gas is then mixed 
with a lasant resulting in laser emission. The number density of CO 
molecules within a blackbody radiation field of a given temperature 
and pressure is calculated. Such calculations show the degree of ex- 
citation achievable, under ideal conditions, from blackbody pump- 
ing. 


27993 (N—86-14585, pp vp) Method for analysis of 
blackbody diatomic-triatomic lasers. Wilson, J.W.; Chen, 
K.Y.; Arriola, L.; Heinbockel, J.H. Sep 1985. NTIS, PC 
A09/MF A0O1. 

In Lasant materials for blackbody-pumped lasers. 

A formalism is developed for the performance analysis of 
direct blackbody and blackbody transfer lasers. Application to the 
CO/COz system is made. Three cases are treated: (1) photoexcited 
triatomic laser; (2) photoexcited diatomic-triatomic laser; and (3) 
photoexcited diatomic mixing triatomic laser. Each is treated in a 
transverse flow geometry as illustrated. It is seen from the analysis 
that the mixing laser configuration has many advantages in that CO 
can achieve high excitation densities so that high power can be 
achieved on a relatively small scale. 


27994 (N—86-14585, pp vp) Report from the Cavity- 
Laser Working Group. Conway, E.J. Sep 1985. NTIS, PC 
A09/MF A01. 

In Lasant materials for blackbody-pumped lasers. 

From the Workshop, a Cavity-Laser Working Group was 
formed. The goal of this Cavity-Laser Working Group was to pro- 
pose molecules which might be useful as lasants for blackbody 
cavity lasers. The approach was to (1) define some rules for the 
identification of molecules, (2) consider molecules presented at the 
Workshop and (3) identify additional molecules through the sugges- 
tions of attendees. Some evaluation was to be attempted for each 
molecule considered. A set of criteria was developed, however, so- 
phisticated rules required detailed information which was not avail- 
able for every molecule. The rules are listed and briefly discussed. 


27995 (N—86-14585, pp vp) Report from the Transfer- 
Laser Working Group. Meador, W.E. Sep 1985. NTIS, PC 
A09/MF A0O1. 

In Lasant materials for blackbody-pumped lasers. 

Light absorbing molecules and lasing molecules were dis- 
cussed with regard to satisfying the following criteria for black- 
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body transfer lasers: (1) good absorbers of blackbody radiation at 
1500-2000 K; (2) near resonant energy transfer from the absorbing 
gas to the lasant, provided not too many quantum number changes 
are required; (3) dipole-dipole interactions for most efficient energy 
transfer; (4) exothermic forward transfer reaction; (5) polyatomic 
lasant molecules with at least two fundamental vibrational modes to 
ensure one or more states between the upper laser level and the 
ground state; (6) polyatomic lasant molecules should not be so large 
or so complex that fast V-V relaxation occurs; (7) metastable upper 
laser level for maintaining inversion, at least with respect to radi- 
ative and V-V decay; (8) fast V-V into the upper laser level and 
out of the lower laser level; and (9) lasing wavelengths less than 
10.6 microns. Possible combinations of absorbers and lasants satisfy- 
ing these criteria were discussed. 


27996 (N—86-15658) Solar-pumped solid state Nd lasers. 
Williams, M.D.; Zapata, L. (National Aeronautics and 
Space Administration, Hampton, VA (USA). Langley Re- 
search Center). Oct 1985. 24p. NTIS, PC A02/MF AO1. 
Solid state neodymium lasers are considered candidates for 
space-based solar-pumped laser for continuous power transmission. 
Laser performance for three different slab laser configurations has 
been computed to show the excellent power capability of such sys- 
tems if heat problems can be solved. Ideas involving geometries 
and materials are offered as potential solutions to the heat problem. 


27997 (SAND—85-2017C) Sandia X-ray Laser Program. 
McGuire, E.J.; Matzen, M.K.; Spielman, R.B.; Palmer, 
M.A.; Hammel, B.A.; Hanson, D. L.; Hussey, T. W.; Hsing, 
W.W;; Dukart, R.J. (Sandia National ca Albuquerque, 
NM (USA)). 1985. Contract AC04-76DP00789. 12p. 
(CONF-851185—18). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE86009282. 

From International laser science conference; Dallas, TX, 
USA (18 Nov 1985). 

The Sandia X-ray Laser Program is based on the use of in- 
tense keV radiation produced by gas puff, Z-pinch implosions to 
photoionize Ne-like ions to F-like ions. A 3p-3s population inver- 
sion is generated via electron recombination processes. An annular 
stagnation shell is used to separate the imploding pump source from 
the lasant. We are also developing a converter technology for ex- 
amining a Na-Ne line matching scheme. Experimental and compu- 
tational results and comparisons will be presented. 


27998 Kinetics of nuclear super-radiance. Baldwin, G.C.; 
Feld, M.S. (Los Alamos National Laboratory, Physics Divi- 
sion, Los Alamos, New Mexico 87545). Journal of Applied 
Physics; 59: No. 11, 3665-3671(1 Jun 1986). 

We derive the minimum requirements for super-radiant 
gamma-ray emission by applying the semiclassical theory of coher- 
ent spontaneous emission to the case of nuclear transitions in a crys- 
tal host. We find that, if a pure sample of a storage isomer can be 
rapidly transferred into an inverted population for a recoilless tran- 
sition, less than 10'* nuclei should suffice for an experimental dem- 
onstration of nuclear super-radiance. 


27999 Electron-beam pumped KrF laser extraction meas- 
urements for high Kr concentration gas mixtures. Salesky, 
E.T.; Kimura, W.D. (Los Alamos National Laboratory, Los 
Alamos, NM). JEEE (Institute of Electrical and Electronics 
Engineers) Journal of Quantum Electronics; GE-21: No. 11, 
1761-1765(Nov 1985). 

Energy extraction measurements are obtained with a 350 ns 
electron-beam pumped KrF laser (Ar diluent) at Kr concentrations 
from 4-99.6 percent. During the measurements, the F. number den- 
sity is held constant at 8.9 X 10'* cm~%, and the average pump rate 
is maintained at ~ 120 kW/cms by adjusting the total pressure of 
the gas mixtures in order to compensate for the different electron 
stopping powers of Ar and Kr. For the 4, 10, and 99.6 percent Kr 
cases, total pressures are 1040, 1004, and 665 torr, respectively. Av- 
erage output efficiencies in percent of 9.3 at 4 percent Kr, 11.2 at 
10 percent Kr, and 9.2 at 99.6 percent Kr are obtained. Peak power 
efficiencies in percent of 9.6 at 4 percent Kr, 12.5 at 10 percent Kr, 
and 11.6 at 99.6 percent Kr are derived from the data. Our comput- 
er model predictions agree with the results. 
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28000 ransverse-discharge copper-vapor laser. Kim, J.J.; 
Im, K. Susann of Physics and Astronomy and the De- 
partment of Electrical and Computer Engineering, Institute 
for Modern Optics, University of New Mexico, Albuquer- 
que, NM.). IEEE (Institute of Electrical and Electronics En- 
gineers) Journal of Quantum Electronics; QE-21: No. 11, 
1747-1748(Nov 1985). 

A novel transverse-discharge copper-vapor laser has been 
developed using a flat-plate Blumlein pulse-forming circuit. This 
coppervapor laser system generates a current pulse with a fast rise 
time (< 10 ns) and laser-specific energy density of 22 pJ/cm* even 
under a highly contaminated condition. An 8 ns long laser pulse is 
generated in an approximately 1 X 1 X 20 cm® volume, producing a 
specific power density of 2.8 kW/cm*. The results of the prelimi- 
nary measurements of the laser parameters are presented. 


28001 An analysis of intersecting diffused channel wave- 
guides. Feit, M.D.; Fleck, J.A. (Lawrence Livermore Na- 
tional Laboratory, University of California, Livermore, 
CA). IEEE (Institute of Electrical and Electronics Engineers) 
Journal of Quantum Electronics; QE-21: No. 11, 1799- 
1805(Nov 1985). 

The coupling characteristics of intersecting diffused channel 
waveguides are computed for realistic three-dimensional diffusion 
profiles by means of the propagating beam method (PBM). Both 
TE and TM polarizations are treated for waveguides formed on z- 
cut LiNbOs. Good agreement between computed and previously 
reported measured results is found for the TE polarization. Agree- 
ment between computed and measured results is not as good for the 
TM polarization. This is explained by the fact that the applicable 2 
A n-waveguide supports four modes, which should make coupling 
characteristics very sensitive to input conditions. 


28002 High-gain free electron lasers using induction 


linear accelerators. Orzechowski, T.J.; Anderson, B.; 
Fawley, W.M.; Hopkins, D.B.; Neil, V.K.; Paul, A.C.; Pros- 
nitz, D.; Scharlemann, E.T.; Sessler, A.M.; Yarema, S.M. 
(Lawrence Livermore National Laboratory, University of 
California, Livermore, CA). IEEE (Institute of Electrical 
and Electronics Engineers) Journal of Quantum Electronics; 
QE-21: No. 7, 831-844(Jul 1985). 

High-power free electron lasers (FEL’s) can be realized 
using induction linear accelerators as the source of the electron 
beam. These accelerators are currently capable of producing in- 
tense currents (10?-10* A) at moderately high energy (1-50 MeV). 
Experiments using a 500 A, 3.3 MeV beam have produced 80 MW 
of radiation at 34.6 GHz and are in good agreement with theoreti- 
cal analysis. Future experiments include a high-gain, high-efficiency 
FEL operating at 10.6 zm using a 50 MeV beam. 


28003 Optical performance of the Los Alamos free-elec- 
tron laser. Newnam, B.E.; Fraser, J.S.; Goldstein, J.C.; 
Lynch, M.T.; Sheffield, R.L.; Sollid, J.E.; Stein, W.E.; 
Swann, T.A.; Warren, R.W.; Watson, J.M. (Los Alamos 
National Laboratory, Los Alamos, NM). JEEE (Institute of 
Electrical and Electronics Engineers) Journal of Quantum 
Electronics; QE-21: No. 7, 867-881(Jul 1985). 

During a year of oscillator experiments, the Los Alamos 
free-electron laser has demonstrated high-power and diffraction- 
limited output capabilities with a factor-of-4 wavelength tunability 
in the infrared. A conventional, L-band RF linear accelerator pro- 
duced a 100 ps long, 2000 pulse train of 35 ps wide electron-beam 
pulses with peak currents to 50 A and nominal energy of 20 MeV. 
Small-signal gain in excess of 40 percent was generated in a 1 m, 
plane-polarized, uniformperiod undulator for wavelengths between 
9 and 11 pm. Best performance included an electron-energy extrac- 
tion efficiency of 1 percent, 10 MW peak output power, and a cor- 
responding average power of 6 kW over a 90 ps pulse train. A 
Strehl ratio of 0.9 characterized the output spatial beam quality. By 
reducing the electron energy by a factor of 2, the wavelength was 
tuned continuously from 9 to 35 ym. 
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28004 Raman specira and the Los Alamos free-electron 
laser. Warren, R.W.; Goldstein, J.C.; Newnam, B.E. (Los 
Alamos National Laboratory, Los Alamos, NM). IEEE (In- 
stitute of Electrical and Electronics Engineers) Journal of 
Quantum Electronics; QE-21: No. 7, 882-888(Jul 1985). 

Spectra have been obtained of the light generated near 10 
pum by the Los Alamos free-electron laser. The spectra contain a 
main line and copious sidebands, mostly to the long-wavelength 
side of the main line. The spectra vary in overall width as the de- 
tuning parameter is altered or as the sidebands are preferentially al- 
lowed to escape the optical cavity. A comparison is made between 
these measurements and the results of numerical simulations. 


The accelerator for the Los Alamos free-electron 
laser-IV. Stein, W.E.; Fraser, J.S.; Warren, R.W.; Winston, 
J.G.; Young, L.M. (Los Alamos National Laboratory, Los 
Alamos, NM). JEEE (Institute of Electrical and Electronics 
Engineers) Journal of Quantum Electronics; QE-21: No. 7, 
889-894(Jul 1985). 

The design parameters and performance of the accelerator 
used with the Los Alamos free-electron laser are described. Special 
emphasis is placed on those features of the accelerator that affect 
emittance, energy spread, and micropulse temporal shape. 


28006 Electron-beam diagnostics and results for the Los 
Alamos free-electron laser. Sheffield, R.L.; Fraser, J.S.; 
Lumpkin, A.H.; Stein, W.E.; Warren, R.W. (Los Alamos 
National Laboratory, Los Alamos, NM). JEEE (Institute of 
Electrical and Electronics Engineers) Journal of Quantum 
Electronics; QE-21: No. 7, 895-903(Jul 1985). 

In this paper, we describe the diagnostic devices used to 
measure various properties of the electron beam used in the Los 
Alamos free-electron laser. Particular emphasis is placed on the 
slow and fast deflectors. They give unusually detailed and valuable 
data concerning the correlated energy and time spread of the ma- 
cropulse and individual micropulses. An analysis of the extraction 
efficiency measurements is presented, with special emphasis placed 
on the crucial role played by the Raman instability. 


28007 The effects of linear-accelerator noise on the Los 
Alamos free-electron laser. Lynch, M.T.; Tallerico, P.J.; 
Warren, R.W. (Los Alamos National Laboratory, Los 
Alamos, NM). IEEE (Institute of Electrical and Electronics 
Engineers) Journal of Quantum Electronics; QE-21: No. 7, 
904-908(Jul 1985). 

The optical power produced by the Los Alamos free-elec- 
tron laser has been flawed by a peristent instability. This instability 
appears as fluctuations in output power in a frequency band cen- 
tered around 100 kHz. We have found that the fluctuations are de- 
pendent on the strength of the lasing and on variations in the elec- 
tron micropulse’s arrival time. When the lasing is strong, the fluctu- 
ations are small; when the lasing is weak, the fluctuations are large. 
The variations in the electron micropulse’s arrival time primarily 
are due to fluctuations in the accelerator gradients. The primary 
noise sources in the accelerator are the electron gun and the klys- 
tron amplifier chain. In addition, this noise is uncontrolled because 
of a lack of bandwidth in the feedback controls for the RF system. 
Appropriate improvements are being made to eliminate these fluc- 
tuations in optical power. 


28008 Simplified analysis of free-electron lasers using 
Madey’s theorem. Grover, L.K.; Pantell, R.H. (Department 
of Electrical Engineering, Stanford University, Stanford, 
CA). IEEE (Institute of Electrical and Electronics Engineers) 
Journal of Quantum Electronics; GE-21: No. 7, 944-951(Jul 
1985). 


Spontaneous and stimulated emission calculations are made 
for various free-electron laser (FEL) configurations by using 
Madey’s theorem. An analogy is provided between the FEL and a 
phased antenna array, and it is used to simplify the calculations. Re- 
lations for the spontaneous and stimulated emission are derived for 
the uniform wiggler FEL, the optical klystron, the case of N wig- 
gler sections cascaded through dispersive sections, and for harmon- 
ics in a planar wiggler FEL. 
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28009 Kinetic modeling in neon-like ions. Whitten, B.L.; 
Hazi, A.U. (Lawrence Livermore National Lab., Berkeley, 
CA). pp — of 37th annual gaseous electronics confer- 
ence. Beatty, E.C. Boulder, CO; University of Colorado 
(Oct 1984). (CONF-841086—). 

From 37. gaseous electronics conference; Boulder, CO, USA 
(9 Oct 1984). 

Neon-like ions of intermediate Z (26 = Z = 43) are of inter- 
est because they are potential candidates for soft x-ray lasers. The 
kinetics of neon-like ions are complex, but the acquisition of large 
atomic data bases makes possible the development of kinetic 
models. Recent experiments on laser-generated plasmas allow us to 
test the accuracy of our models. We present a model which calcu- 
lates the 3-3 and 3-2 transitions of neonlike selenium. The ground 
state, n=3, and n=4 excited states are included explicitly; the n=5 
through n=10 states are each lumped into one generic level. The 
model includes collisional and radiative transitions among these 
levels, and solves steady state rate equations for the populations. 
We use this model to investigate the effect of various processes on 
the 3-2 and 3-3 spectra. Comparisons with experiment are also pre- 
sented. 


28010 Progress in the pursuit of an x-ray laser. Morgan, 
W.L. (Lawrence Livermore National Lab., Berkeley, CA). 
pp N-2 of 37th annual gaseous electronics conference. 
Beatty, E.C. Boulder, CO; "Gilaataley of Colorado (1984). 
(CONF-841086—). 

From 37. gaseous electronics conference; Boulder, CO, USA 
(9 Oct 1984). 


28011 Capabilities of broadly-tunable free-electron lasers. 
Newnam, B.E. (Los Alamos National Lab., NM). Proceed- 
ings of the Society of Photo-Optical Instrumentation Engineers; 
461: 90-97(1984). 

Recent experimental demonstrations of free-electron laser os- 
cillators are attracting the attention of research and industrial chem- 
ists. The inherent properties of these photon sources, the operating 

of successful oscillators, and potential chemical applica- 
tions are reviewed. 26 references, 2 figures, 3 tables. 


4204 Heat Transfer And Fluid Flow 


REFER ALSO TO CITATION(S) 26910, 27545, 27930, 28097 


28012 (DOE/ID/12550—T1) Plastic film heat exchanger 
development project. Guyer, E.C.; Brownell, D.L.; Gollin, 
M.K. (Dynatech R/D Co., Cambridge, MA (USA)). 14 Apr 
1986. Contract ACO07-841D 12550. 30p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86009258. 

This report presents the progress that has been achieved in 
the development of the plastic film heat exchanger system (PFHX). 
An earlier report presented the general performance and design 
characteristics of a steam recovery PFHX. This report reviews 
some additional material selection possibilities for the film surfaces 
and describes a prototype design of a plastic film heat exchange ele- 
ment. Also the facility for the elevated temperature testing of this 
element design is described and the test plan is presented. 


(DOE/MC/20334—T29) Study of deposition con- 
trol using oe Technical progress report. Louis, 
J.F.; Kozlu, H. (Massachusetts Inst. of Tech., Cambridge 
(USA)). Mar 1986. Contract AC21- 83MC20334. Tp. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86009846. 

The purpose of this project is to determine the conditions 
under which transpiration may be actually used to avoid deposition 
of small particles. The application of this work is the control of the 
deposition of small particles over a surface kept at a temperature 
below the melting point of compounds likely to exist in the com- 
bustion products. A combined experimental and theoretical re- 
search program will be carried out to evaluate the concept of tran- 
spiration as a deposition control strategy. A first order theory will 
be refined by introducing an appropriate turbulence model. The ex- 
perimental program is designed to evaluate and refine the theoreti- 
cal model under conditions which provide the correct Reynolds 
and Stokes numbers. The experimental set up consists of a wind 
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tunnel with a test section containing a flat porous transpired sec- 
tion. The measurements will determine the distribution of velocity 
and of particle concentration in the boundary layer. The experi- 
ments will be conducted for different particle sizes under conditions 
sumulating gas turbine conditions. 


28014 (ECN—175) Finite element, stream function-vor- 
ticity solution of secondary flow in the cross-plane of non-cir- 
cular channels, Slagter, W.; Koning, H. (Netherlands 
Energy Research Foundation, Petten). Dec 1985. 67p. 
ECN, P.O. Box 1, 1755 ZG Petten, Netherlands. 

A finite element method has been applied to predict the 
overall features of the fully developed turbulent flow in non-circu- 
lar passages. The finite element discretisation is based on the con- 
ventional Galerkin method using an isoparametric quadrilateral ele- 
ment with mixed interpolation. The primary, axial flow and turbu- 
lent kinetic energy distributions have been predicted for fully devel- 
oped turbulent flow conditions right up to the wall. The secondary 
velocity is represented by the stream function-vorticity formulation 
and the no-slip boundary conditions are explicitly introduced in the 
nonlinear equations by a boundary vorticity formula. The Newton- 
Raphson method is applied to the stream function-vorticity equa- 
tions and the resulting set of equations is solved simultaneously by 
the frontal solution technique. A one-equation eddy viscosity model 
of turbulence and an algebraic stress transport model have been 
used to predict primary axial velocity, secondary velocities, and 
turbulent kinetic energy. The predictions obtained for a central sub- 
channel of an equilateral triangular rod array with p/d = 1.3 are in 
reasonable agreement with experimental data. 18 figs., 23 refs. 
(J.C.R.) 


28015 (N—86-15625) Heat transfer characteristics within 
an array of impinging jets. Effects of crossflow temperature 
relative to jet temperature. Final Report. Florschuetz, L.W.; 
Su, C.C. (Arizona State Univ., Tempe (USA)). Oct 1985. 
175p. NTIS, PC A08/MF AOI. 

Spanwise average heat fluxes, resolved in the streamwise di- 
rection to one stream-wise hole spacing were measured for two-di- 
mensional arrays of circular air jets impinging on a heat transfer 
surface parallel to the jet orifice plate. The jet flow, after impinge- 
ment, was constrained to exit in a single direction along the channel 
formed by the jet orifice plate and heat transfer surface. The cross- 
flow originated from the jets following impingement and an initial 
crossflow was present that approached the array through an up- 
stream extension of the channel. The regional average heat fluxes 
are considered as a function of parameters associated with corre- 
sponding individual spanwise rows within the array. A linear super- 
position model was employed to formulate appropriate governing 
parameters for the individual row domain. The effects of flow his- 
tory upstream of an individual row domain are also considered. 
The results are formulated in terms of individual spanwise row pa- 
rameters. A corresponding set of streamwise resolved heat transfer 
characteristics formulated in terms of flow and geometric param- 
eters characterizing the overall arrays is described. 


28016 (NRCN—471) Forced heat convection in semi-open 
channels with equilateral triangle lattice rod array. Meron, 
G.; Shai, I. (Israel Atomic Energy Commission, Beersheba. 
Nuclear Research Center-Negev). Jun 1984. 157p. (In 
Hebrew). NTIS (US Sales Only), PC A08/MF AOl. File 
Number DE86701610. 

The nature of nuclear physics and nuclear technology led to 
unusual channel shapes and geometric designs far different from 
that known as closed cross-section. This is, for instance the case of 
fuel rod cluster in a nuclear reactor core. Fuel units of this kind are 
composed of parallel rod bundles, arranged in a proper lattice posi- 
tion. Heat, which is originated in these fuel elements, as a result of 
nuclear fissions, is removed by coolant flowing in axial direction. 
An experimental study was carried out, in which the influence of 
flow condition, geometry of semi-open channels and thermal condi- 
tions on heat transfer were investigated. Three equilateral triangle 
lattice array test sections were designed and constructed, having 
pitch to diameter ratios of 1.09, 1.15 and 1.30. Fuel elements were 
simulated by stainless-steel-304 and brass heaters. They supplied 
constant and uniform heat fluxes of 3.5 x 10‘ watt/m? to 3.4 x 105 
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watt/m?. The hydraulic system supplied steady flow demineralized 
water, in Reynolds Number from 2.5 x 10‘ to 1.5 x 10° Prandtl 
Numbers were in range of 2.7 to 5. All measurements were carried 
out on steady state condition. Experimental results were investigat- 
ed to find the influence of geometry on local heat transfer values 
and were analyzed by computer programming to get the heat trans- 
fer coefficient by means of Nusselt Number, which was found to be 
dependent on geometry of the channel and thermohydraulic condi- 
tions. The correlation found was: Nusub(b) = 0.0177[1 + 
151.58(De/L)?] Resub(b)sup(0.814) Prsub(b)sup(0.44) (Prsub(b)/ 
Prsub(w))sup(0.14) The results correspond to other experimental 
and theoretical investigations carried out in different ways. 
(author). 


28017 (ORNL-TM—4248) ORCON1: a Fortran code for 
the calculation of a steam condenser of circular cross section. 
Hafford, J.A. (Oak Ridge National Lab., TN (USA)). Jul 
1973. Contract AC05-840R21400. 123p. NTIS, PC A06/ 
MF AO1; 1; GPO Dep. File Number DE86008610. 

ORCON! is a Fortran IV program for design or metric study 
of steam condensers whose tubes form a horizontal bundle of circu- 
lar or semicircular cross section with a central void. Baffles and a 
cooler section may be provided as options. The output shows steam 
conditions at each row. A sample problem and a Fortran listing of 
the program are included. 


28018 (SAND—86-0817C) Calorimetry of the arc welding 
process. Fuerschbach, P.W.; Knorovsky, G.A. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1986. Contract 
AC04-76DP00789. 5p. (CONF-860283—1). NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE86009280. 

From 2. general meeting on calibration of welding systems; 
Livermore, CA, USA (26 Feb 1986). 

Minimizing the total heat input in arc welding is not usually 
a critical consideration when the size of the fusion zone and the 
weldment are very large. At SNLA, however, most welding can 
usually be described as microwelding. The depth of penetration is 
typically only 0.8 mm and hermeticity rather than mechanical 
strength is the primary joining requirement. For these type welds, 
minimizing heat input becomes a major process requirement since 
distortion of small components and damage to heat sensitive parts 
may result from large increases in the bulk temperature. In conclu- 
sion, we have found calorimetry to be a useful technique to deter- 
mine the effect of arc welding process variables on heat input and 
melting efficiency and also to better select the required welding 
process for our weld geometries. 


28019 (SAND—86-0818C) Calorimetry of pulsed versus 
continuous gas tungsten arc welds. Knorovsky, G.A.; 
Fuerschbach, P.W. (Sandia National Labs., Albuquerque, 
NM (USA)). 1986. Contract AC04-76DP00789. 19p. 
(CONF-860594—1). NTIS, PC A02/MF AO1; 1; GPO Dep. 
File Number DE86009285. 

From ASM international trends in welding research meeting; 
Gatlinburg, TN, USA (18 May 1986). 

A technique to measure heat input to welds is used in con- 
junction with metallography to compare the heat inputs, penetra- 
tions, volumes melted, and arc and melting efficiencies of pulsed 
versus conventional Gas Tungsten Arc autogenous standing edge 
welds in thin gauge 304L stainless steel. These results are a neces- 
sary link between computer models and real weld machine settings. 
Results show that machine output and heat input correlate better 
with RMS values of current than with average values. Arc efficien- 
cy increased slightly and melting efficiency increased dramatically 
for increased travel speed at nominally constant heat inputs. Also, 
for two conditions of average current and travel speed correspond- 
ing to similar nominal heat inputs, one an efficient combination (81 
amps @ 12.2 mm/s) the other an inefficient combination (42 amps 
@ 6.3 mm/s), current pulsing increased penetration only for the in- 
efficient case. Comparing the processes on the basis of penetration 
divided by heat input, the continuous weld made under efficient 
conditions was best. However, some nonreproducible pulsed welds 
gave an exceptionally high value for this parameter. It is believed 
that resonance between the liquid pool motion and the pulse fre- 
quency may explain this phenomenon. 
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28020 Enhancement of combined heat and mass transfer 
in a vertical-tube heat and mass exchanger. Webb, R.L.; 
Perez-Blanco, H. (The Pennsylvania State University, Uni- 
versity Park, PA 16802). Journal of Heat Transfer; 108: No. 
1, 70-75(Feb 1986). 

This paper studies enhancement of heat and mass transfer be- 
tween a countercurrent, gravity-drained water film and air flowing 
in a vertical tube. The enhancement technique employed is spaced, 
transverse wires placed in the air boundary layer, near the air— 
water interface. Heat transfer correlations for turbulent, single- 
phase heat transfer in pipes having wall-attached spaced ribs are 
used to select the preferred wire diameter, and to predict the gas 
phase heat and mass transfer coefficients. Tests were run with two 
different radial placements of the rib roughness: (1) at the free sur- 
face of the liquid film, and (2) the base of the roughness displaced 
0.51 mm into the air flow. The authors hypothesize that the best 
heat/mass transfer and friction performance will be obtained with 
the roughness at the surface of the water film. Experiments con- 
ducted with both roughness placements show that the authors’ hy- 
pothesis is correct. The measured heat/mass transfer enhancement 
agreed very closely with the predicted values. A unique feature of 
the enhancement concept is that it does not require surface wetting 
of the enhancement device to provide enhancement. 


28021 Temperature and heat-flux distributions in a strip- 
heated composite slab. Jones, G.F. (Solar Energy Section, 
Advanced Engineering Technology, Los Alamos National 
Laboratory, los Alamos, NM 87545). Journal of Heat Trans- 
fer; 108: No. 1, 226-229(Feb 1986). 

An analytical solution is obtained for the heat flow problem 
involving a composite material that is heated on the side of large 
thermal conductivity and cooled by convection on the other side. 
(AIP) 


28022 Least-squares smoothing of direct-exchange areas 
in zonal ike ‘Loaien M.E.; Howell, J.R. (Fluid Me- 
chanics and Heat Transfer Division III, Sandia National 
Laboratories, Albuquerque, NM 87185). Journal of Heat 
Transfer; 108: No. 1, 239-241(Feb 1986). Contract AC04- 
76DP00789. 

Lagrange multipliers are used to calculate heat transfer rates 
in radiating enclosures. (AIP) 
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REFER ALSO TO CITATION(S) 27197, 27221, 27225, 27226, 27228, 27229, 
27231, 27232, 27235, 27240, 27241, 27621, 27716, 27984, 29147 


28023 (BDX—613-3283) Improved magnetic particle in- 
threaded 


— of small fasteners. Brunk, J.A. (Allied 
Corp., Kansas City, MO (USA). Bendix Kansas City Div.). 
Mar ‘1986. Contract AC04-76DP00613. 2lp. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86009324. 
Magnetic particle inspection is required for over 100 types of 
threaded fasteners used at Bendix Kansas City Division of Allied 
Corporation. Most are purchased screws and bolts made to AN, 
MS, and NAS specifications. These specifications invariably require 
that testing be in accordance with MIL-I-6868E, "Inspection Proc- 
ess, Magnetic Particle.” This specification includes directions for 
magnetization of test objects that are inappropriate for many small 
parts, particularly for screws and bolts of less than about 8-mm 
thread diameter. Following those directions is more likely to inter- 
fere with the detection of serious defects than to ensure that they 
will be found. Alternate testing techniques that make it easier to 
find and correctly interpret defect indications have been developed. 
A new semiautomatic magnetic particle testing machine for thread- 
ed fasteners and other small parts up to 9.5 mm in diameter and 150 
mm in length is being built to BKC specifications, with delivery 
scheduled for April, 1985. Interim procedures using existing equip- 
ment have been adopted to improve the reliability of magnetic par- 
ticle inspection of small fasteners. 
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28024 (BDX—613-3421) Investigation of dry-contact ul- 
trasonic gaging. Brunk, J.A. (Allied Corp., Kansas City, MO 
(USA). Bendix Kansas City Div.). Mar 1986. Contract 
AC04-76DP00613. 11p. NTIS, PC A02/MF A0Ol; GPO 
Dep. File Number DE86009185. 

Ultrasonic thickness gaging often can be accomplished with- 
out using a liquid coolant. By this method a transducer with a solid 
compliant membrane instead of the usual hard face or hard plastic 
delay line is employed. The primary advantage is elimination of the 
time required to apply and remove couplant, typically more than 
half the total testing time. The dry technique also makes it practical 
to gage where intrusion of the liquid couplant must be avoided be- 
cause of possible damage to electronic circuits or components. For 
possible applications of robotic ultrasonic gaging, the dry technique 
would avoid the substantial complication of providing a suitable 
flow of couplant. The disadvantages are the inability of dry contact 
transducers to make adequate contact with rough or concave sur- 
faces. These limitations depend on the consistency of the material 
used for the compliant membrane. The minimum thickness which 
can be measured generally increases when no couplant is used. The 
method would appear to be particularly well suited for gaging plas- 
tics and measuring machined metal parts by contacting convex sur- 
faces. Accuracy and repeatability are comparable to that obtained 
with conventional transducers using the same instrumentation. 


28025 (BDX—613-3490) Investigation of ultrasonic meth- 
ods for residual stress measurement. Swanson, G.D. (Allied 
Corp., Kansas City, MO (USA). Bendix Kansas City Div.). 
Apr 1986. Contract AC04-76DP00613. 44p. NTIS, PC A03/ 
MF AOI; 1; GPO Dep. File Number DE86009614. 

Three ultrasonic methods were investigated for nondestructi- 
vely measuring residual stress in metals. Shear wave birefringence 
using a multiarticulated sample positioner and motorized transducer 
rotator was found to be very sensitive, but the results strongly 
depend on the matrial texture. Rayleigh wave measurements using 
a corner reflector and motorized goniometer have marginal sensi- 
tivity, but alternate methods using wedge, knife edge, or needle 
point contacts have sensitivity comparable to shear wave birefrin- 
gence. The use of wave-propagation coefficients in conjunction 
with combinations of measurement methods appears to be at least 
as promising a technique as use of shear horizontal waves and 
promises to require much smaller transducers. 80 refs., 10 figs. 


28026 ee ieee aoe Mechanical interactions of 
rough surfaces. report, December 31, 
1985-March 31, 1986. McCool, J.T. (SKF Industries, Inc., 

King of Prussia, PA (USA)). Apr 1986. Contract AC02- 
84ER 13163. 9p. NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE86009161. 

An approach is described for estimating the shape of a 
roughness profile spectrum based on two parameters normally 
output by a stylus profile device. The validity of the approach is 
assessed for twelve distinct surfaces. An experimental approach to 
studying microfracture in ceramics is described. 


28027 (INIS-BR—434) Underwater utilization of Gam- 
magraphy and Magnetic Particles of 96 meters deep. Tupin- 
amba, P.M.; Camerini, C.S. (Subaquatica Engenharia Ltda, 
Rio de Janeiro (Brazil); PETROBRAS, Rio de Janeiro 
(Brazil)). 1983. 31p. (In Portuguese). (CONF- -8310416—1). 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE86701619. 

From 1. Latin-American Congress and 4. national seminar of 
nondestructive testing; Sao Paulo, SP, Brazil (1 Oct 1983). 

A brief description of one conductor coupling oil well (BD- 
7) in-service inspection of a 100 meters deep is done. The analysis 
of the non destructive testing with Gammagraphy and Magnetic 
Particles to evaluate this damage, as well as the suitability of its uti- 
lization for this case is presented. (E.G.). 


28028 (INIS-BR—435) Utilization and reliability of non- 
destructive testing in ordnance. Maranhao, M.; Alves, 
L.E.G. (Industria de Material Belico do Brasil, Rio de Ja- 


neiro). 1983. 17p. (In Portuguese). (CONF-8310416—2). 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE86701620. 
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From 1. Latin-American Congress and 4. national seminar of 
nondestructive testing; Sao Paulo, SP, Brazil (1 Oct 1983). 

Information about nondestructive testing used in ordnance 
are presented. For propellants and breaking load ultrasonic testing 
and X-ray are used. For skyrocket propellants the X-ray is used to 
test the continuity of the explosive mass and the burn inhibiting 
agent. For rupture explosive, the X-ray is used to test the continui- 
ty of explosive mass. (E.G.). 


28029 (INIS-BR—436) Correlation between IQIs- crite- 
ria of utilization from the level of required sensitivity. Hallai 
Junior, C.; Rossi Junior, O. (International Atomic Energy 
Agency, Vienna (Austria)). 1983. 23p. (In Portuguese). 
(CONF-8310416—6). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86701621. 

From 1. Latin-American Congress and 4. national seminar of 
nondestructive testing; Sao Paulo, SP, Brazil (1 Oct 1983). 

The correct selection and utilization of the image quality in- 
dicators (IQI) is indispensable to assure the detection and allow the 
dimensioning of the gaps in the radiographic test. Its use by the in- 
dustries lead to an inadequate use of IQI, distortioning the specifi- 
cations adopted. From this observations the authors show the es- 
sentials parameters of IQIs in a way to facilitate, without quality 
damage or distortion of specifications, the correlation among the 
several types. (E.G.). 


28030 (INIS-BR—437) Factors related to the Ecran-Film 
contact in the industrial radiography. Raets, G. (Agfa-Ge- 
vaert N.V., Mortsel (Belgium)). 1983. 9p. (In Portuguese). 
(CONF-8310416—7). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86701685. 

From 1. Latin-American Congress and 4. national seminar of 
nondestructive testing; Sao Paulo, SP, Brazil (1 Oct 1983). 

The relative importance of ecran-film for industrial radiogra- 
phies is discussed, and the results are presented after an extensive 
evaluation of a new combination type of ecran-film prepared in a 
vacuum. 


28031 (N—86-15378) Thermal-mechanical fatigue test ap- 
paratus for metal matrix composites and joint attachments. 
Westfall, L.J.; Petrasek, D.W. (National Aeronautics and 
Space Administration, Cleveland, OH (USA). Lewis Re- 
search Center). 1985. 2lp. NTIS, PC A02/MF AOl1. 

Two thermal-mechanical fatigue (TMF) test facilities were 
designed and developed, one to test tungsten fiber reinforced metal 
matrix composite specimens at temperature up to 1430C (2600F) 
and another to test composite/metal attachment bond joints at tem- 
peratures up to 760C (1400 F). The TMF facility designed for test- 
ing tungsten fiber reinforced metal matrix composites permits test 
specimen temperature excursions from room temperature to 1430C 
(2600F) with controlled heating and loading rates. A strain-measur- 
ing device measures the strain in the test section of the specimen 
during each heating and cooling cycle with superimposed loads. 
Data is collected and recorded by a computer. The second facility 
is designed to test composite/metal attachment bond joints and to 
permit heating to a maximum temperature of 760C (1400F) within 
10 min and cooling to 150C (300F) within 3 min. A computer con- 
trols specimen temperature and load cycling. 


28032 (N—-86-15680) Nondestructive ultrasonic charac- 
terization of engineering materials. Final Report. Salama, K. 
(Houston Univ., TX (USA)). Nov 1985. 23p. NTIS, PC 
A02/MF AOl1. 

The development of an ultrasonic method for the nonde- 
structive characterization of mechanical properties of engineering 
material is described. The method utilizes the nonlinearity parame- 
ter measurement which describes the anharmonic behavior of the 
solid through measurements of amplitudes of the fundamental and 
of the generated second harmonic ultrasonic waves. The nonlinear- 
ity parameter is also directly related to the acoustoelastic constant 
of the solid which can be determined by measuring the linear de- 
pendence of ultrasonic velocity on stress. A major advantage of 
measurements of the nonlinearity parameter over that of the acous- 
toelastic constant is that it may be determined without the applica- 
tion of stress on the material, which makes it more applicable for 
in-service nondestructive characterization. The relationships be- 
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tween the nonlinearity parameter of second-harmonic generation 
and the percentage of solid solution phase in engineering materials 
such as heat treatable aluminum alloys was established. The acous- 
toelastic constants are measured on these alloys for comparison and 
confirmation. A linear relationship between the nonlinearity param- 
eter and the volume fraction of second phase precipitates in the 
alloys is indicated. 


28033 (ORNL/TM—9921) Ceramic tribology: assessment 
of needs in measurement methods and standards. Yust, C.S.; 
Hsu, S.M.; Levinson, T.M. (Oak Ridge National Lab., TN 
(USA)). Feb 1986. Contract AC05-840R21400. 81p. NTIS, 
PC A05/MF AOI; 1; GPO Dep. File Number DE86008948. 

This report is a summary of discussion held at the Workshop 
on Tribological Test Devices and Procedures for Ceramics, which 
was convened to review ceramic wear test practices and to assess 
the prospects for agreement on standardized wear test methods and 
test machines. The workshop was held within a framework of six 
presentations intended to focus the discussion on specific wear test- 
ing issues. Wide-ranging views on wear testing and standardized 
wear tests were expressed and are presented in this report. Both 
positive and negative aspects of wear test standardization were dis- 
cussed. By the close of the discussion of consensus developed that 
recognized the need for an feasibility of standardized wear tests but 
that also recognized a continued necessity for the use of nonstand- 
ard tests and test systems for research on fundamental wear mecha- 
nisms. The nonstandard test arrangements, however, should be well 
defined and the test conditions closely controlled. The suggestion 
was made that a small group initiate efforts to prepare test proce- 
dures and standards for review by the wear community. 


28034 (PNL—5810) Feasibility study to assess the use of 
the four quadrant eddy current test method for inspecting 
0.042-inch diameter mild detonator fuse. Prince, J.M. (Pacific 
Northwest Labs., Richland, WA (USA)). Mar 1986. Con- 
tract AC06-76RL01830. 24p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE86009730. 

The objective of the project reported was to assess the four 
quadrant eddy current test method's sensitivity to wall conditions in 
a 0.042-inch-diameter mild detonator fuse. Specifically, the wall 
conditions of interest are core offset, average wall thickness, and 
cracking and inclusions in the wall. Experiments were performed 
that provided data indicating that these conditions can be deter- 
mined by the method. It is also concluded that quantitative infor- 
mation on wall conditions can be obtained as well, provided this is 
done in correlation with radiographs. (LEW) 


28035 (RISO-M—2500) Sensitometric properties and 
image quality of radiographic film and paper. Domanus, J.C. 

isoe National Lab., Roskilde (Denmark)). Sep 1985. 8p. 
(CONF-851151—4). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86701686. 

From 11. world conference on nondestructive testing; Las 
Vegas, NV, USA (3 Nov 1985). 

When using X-ray film or radiographic paper for industrial 
applications one is interested in knowing not only their sensitome- 
tric properties (such as speed and contrast) but also the image qual- 
ity obtainable with a particular brand of film or paper. Although 
standard methods for testing both properties separately are avail- 
able it is desirable that the method permits the assessment of all the 
relevant properties together. The sensitometric properties are usual- 
ly determined at constant kilovoltage and filtration at the X-ray 
tube, whereas for radiographic image thicknesses the use of the 
constant exposure technique could be used to compare both the 
sensitometric properties as well as the image quality for different 
radiographic materials. It consists of exposing different film or 
paper brands at a chosen, constant mA min exposure when testing 
radiographic image quality for different thicknesses of a given ma- 
terial. From the results obtained with the constant exposure tech- 
nique conclusions are drawn about its applicability as a standard 
method for assessing radiographic film and paper. 


4206 Safety Engineering 


28036 (CONF-8506184—1) Reflections on safety engi- 
neering in present-day design and construction of large refin- 
ery and petrochemical plants. Schedlbauer, R. 1985. 16p. (In 
German). NTIS (US Sales Only), PC A02/MF AO01. File 
Number DE86750913. 

From ACHEMA: international conference on chemical engi- 
neering; Frankfurt am Main, F.R. Germany (9 Jun 1985). 

In recent years safety engineering in the construction of re- 
finery and petrochemical plants has not only been given much 
more thought to, but more regulations have also been issued con- 
cerning that sector by the authorities. This development was 
brought about not lastly by the conscionsness of the public about 
safey and the environment. Rather than representing really new ap- 
proaches in safety engineering, however, the technology and equip- 
ment used constitute further developments at a high technical level 
with the added use of microelectronics. Yet the reliable function of 
safety equipments continues to depend to a considerable extent on 
the most scrupulous observation of testing and maintenance inter- 
vals. The exchange of experience between operators and builders of 
a plant beyond the actual period of construction also is of great im- 
portance. 


4207 Vacuum Engineering 
REFER ALSO TO CITATION(S) 28079, 28092, 28128, 28136 
4208 Electronic Circuits And Devices 


REFER ALSO TO CITATION(S) 27412, 27601, 27736, 27737, 27957, 28078, 
28080, 28729 


28037 (BDX—613-3419) Evaluation of high temperature 
accelerated aging tests used on integrated circuits. Final 
report. Gracey, J.P. (Allied Corp., Kansas City, MO (USA). 
Bendix Kansas City Div.). Apr 1986. Contract AC04- 
76DP00613. 35p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86009615. 

Accelerated aging tests such as high temperature burn-in, 
which are in current use on Bendix Kansas City Division’s (BKC) 
purchased small and medium scale integrated circuits, were evaluat- 
ed to determine if they are effective and necessary to ensure the 
required reliability. A theoretical analysis, a literature search, and a 
study of lot acceptance results were used to assess the value of inte- 
grated circuit burn-in. 


28038 (BDX—613-3509) HYPAR development. Final 
report. Grissum, G.L. (Allied Corp., Kansas City, MO 
(USA). Bendix Kansas City Div.). Apr 1986. Contract 
AC04-76DP00613. 19p. NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE8600961 

The feasibility and ein of using an automated 
hybrid placement and routing program (HYPAR) for hybrid micro- 
circuit layouts was investigated. HYPAR was developed by RCA 
for the Department of Defense. A copy of the program was given 
to the Bendix Kansas City Division (BKC) by the DOD. Both 
chip-and-wire and leadless hermetic package (LHP) hybrid layouts 
were considered. It was determined that computer-aided layout 
design capability would be cost-effective. However, modifications 
to the HYPAR layout were necessary to meet BKC design rules. 


28039 (CAPE—2980) SLAC LSI-11 bus buffer card engi- 
neering drawings (Engineering Materials). (Stanford Linear 
Accelerator Center, Menlo Park, CA (USA)). 6 May 1982. 
Contract AC03-76SF00515. TIC, PO Bx 62, Oak Ridge, TN 
37831. File Number T186009239. 

9 35-mm aperture cards. 

These drawings provide engineering data for constructing 
the SLAC LSI-11 Bus Buffer Card. (LEW) 
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28040 (CAPE—2981) Simple Timing Buffer (STB-II) 
(Engineering Materials). (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)). 3 Feb 1986. Contract 
AC03-76SF00515. TIC, PO Bx 62, Oak Ridge, TN 37831. 
File Number T186009163. 

These drawings provide engineering details for making the 
SLAC Simple Timing Buffer (STB)-II printed circuit assembly. 
(LEW) 


28041 (CAPE—2985) Fast bus test bench power supply 
(Engineering Materials). (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)). 30 Dec 1985. Contract 
AC03-76SF00515. TIC, PO Bx 62, Oak Ridge, TN 37831. 
File Number T186009235. 

These drawings provide engineering data for constructing 
electrical power supply units for use in repair/test of "Fast Bus” 
data processing system components. (LEW) 


28042 (SAND—85-2282) TA682 test chip layout docu- 
mentation. Gerber, D.S.; McBrayer, J.D.; Hampy, R.E.; 
Shelmidine, G.J. (Sandia National Labs., Albuquerque, NM 
(USA)). Mar 1986. Contract AC04-76DP00789. 125p. NTIS, 
PC A06/MF AO1; 1; GPO Dep. File Number DE86007473. 

The TA682 test chip is designed to be the process monitor 
test device for the CMOS IIIC two-level-metal, two-micron proc- 
ess. The TA632 test chip, designed for the CMOS IIIA process, 
was used as a basis for the TA682, but there is a substantial differ- 
ence between the two. The devices on TA682 which are a legacy 
of TA632 are essentially those for which automated testing was 
done (functional circuitry, selected thin ox and field MOSFETs, ca- 
pacitors, and diodes) and even these were modified substantially. 
The prime objectives of the TA682 are as follows: provide general 
process monitoring; allow testing of the layers above metal 1, in 
particular, since these involve new processes; allow in-process test- 
ing as much as possible so that Fab resources are not wasted on 
lots gone bad early in the process; allow critical devices to be 
bonded out for radiation and reliability testing; and allow parameter 
extraction for design models. This document describes the TA682 
in detail so that locating and testing the devices is made easier. 


28043 (SAND—86-0514) Accessibility of applications 
specific integrated circuits. Strip, D.R. (Sandia National 
Labs., Albuquerque, NM (USA)). Mar 1986. Contract 
AC04-76DP00789. 16p. NTIS, PC A02/MF A0Ol1; 1; GPO 
Dep. File Number DE86009561. 

Applications specific integrated circuits (ASICs) open new 
design opportunities in Sandia component applications. ASICs can 
be used to overcome many of the constraints that reduce system 
functionality in Sandia systems. Key constraints in our environment 
are power consumption, volume, weight, speed, and radiation-hard- 
ness. In addition, use of ASICs may reduce the costs of system 
design, acquisition, and life-cycle maintenance. Design tools for in- 
tegrated circuits are rapidly simplifying the design of integrated cir- 
cuits. Just as high level computer languages enabled applications- 
oriented computer users to take control of their own code develop- 
ment after assembly coding had limited the practicality of user 
design, in ICC design tools and approaches are enabling the appli- 
cations-oriented user to design an ASIC with modest training and 
in a short time period. In order to demonstrate the state of the 
design systems, we have selected a representative application and, 
without any formal training or experience in IC design, have de- 
signed and fabricated an ASIC. This report details the steps that 
were followed and the time they took. It is important to emphasize 
that this project was the first chip designed start-to-finish on the 
Mentor design stations in Organization 2110; therefore most of the 
problems encountered were typical of a first pass through a new 
system. Most of the problems were quickly wrung out by the CAD 
tools staff; future users of the system should not expect to have the 
problems recur. 


28044 (SAND—86-0803C) Numerical and experimental 
study of residual stresses and thermal fatigue in soldered elec- 
tronic assemblies. Bourcier, R.J.; Stephens, J.J. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1986. Contract 
AC04-76DP00789. 28p. (CONF-860590—1). NTIS, PC 
A03/MF AOI; 1; GPO Dep. File Number DE86008779. 
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From Symposium on computer modeling of fabrication proc- 
esses and constitutive behavior of metals; Ottawa, Canada (15 May 
1986). 

: The assembly examined consists of thin plates of alumina, 
Kovar, 410 stainless steel and 6061 aluminum bonded together 
using layers of three different solder alloys: 63% Sn - 37% Pb, 50% 
Pb - 50% In and 40% In - 40% Sn - 20% Pb. Numerical simulation 
of the fabrication process was performed using a simplified axisym- 
metric finite element “microcell” model of the actual assembly. The 
alumina, Kovar, 410 stainless steel and 6061 aluminum layers were 
modeled as temperature-dependent elastic-plastic materials while 
the solder alloys were treated as creeping solids following solidifi- 
cation. Experimental testing of the solder alloys was used to gener- 
ate input for the finite element code constitutive models. The nu- 
merical results of this study have provided guidelines for the suc- 
cessful fabrication of the subject assembly. In particular, slower 
cooling rates following solidification of the solders have been 
shown to dramatically lower bending stresses generated in the alu- 
mina plate. The experimental portion of the program has provided 
data on the degration of solder bond integrity used to thermal cy- 
cling and has identified possible important factors in the mechanical 
response of thin solder layers. 


28045 Electron flow and impedance of an 18-blade frus- 
tum diode. Sanford, T.W.L.; Lee, J.R.; Halbleib, J.A.; Quin- 
tenz, J.P.; Coats, R.S.; Stygar, W.A.; Clark, R.E.; Faucett, 
D.L.; Webb, D.; Heath, C.E. (Sandia National Laboratories, 
Albuquerque, New Mexico 87185). Journal of Applied Phys- 
ics; 59: No. 11, 3868-3880(1 Jun 1986). 

A new, large-area, high-uniformity, flash x-ray source that 
efficiently couples electrical energy to photon energy has been suc- 
cessfully constructed and tested on the 1-MV, 2-MA electron accel- 
erator SPEED (short pulse experimental electron device). The 
source employs 18 individual blade diodes arranged in the configu- 
ration of a frustum. Each blade was magnetically isolated on the 
real-cathode side of an anode foil, but not on the virtual-cathode 
side. The operation of the diode was heavily diagnosed using 24 
Rogowski coils, a vacuum voltage monitor, p-i-n diode detectors, 
an 80-element TLD array, and a fast-framing x-ray pinhole camera. 
The individual blade diodes were found to exhibit line pinching, 
end-to-end pinching, and minimal electron reflexing through the Ta 
anode foil, with a radiation yield that agreed with Monte Carlo 
simulations. The end-to-end pinch location could be controlled by 
tapering the anode—cathode gap. The impedance depended on 
only the smallest spacing, and was independent of pinch location. 


28046 Particle trajectories from simulation of a relativis- 
tic electron pinch diode. Turnbull, A.D.; Maron, Y.; Quin- 
tenz, J.P. (Centre de Recherches en Physique des Plasmas, 
Association Euratom; Confederation Suisse, Ecole Poly- 
technique Federale de Lausanne, 21, av. des Bains, 1007 
Lausanne, Switzerland; Laboratory of Plasma Studies, Cor- 
nell University, Ithaca, New York 14853). Journal of Applied 
Physics; 59: No. 9, 3063-3072(1 May 1986). Contract AC02- 
76ET53065;AS08-81DP40139. 

Recently, experiments have shown that relativistic electrons 
in a pinch diode, which strike the anode near the axis, have an an- 
gular distribution that is almost entirely within 30° of the normal. 
Analysis of numerical simulation results provides an explanation of 
the observed angular distribution. The small angles result from the 
fact that the electrons are strongly decelerated by a large potential 
gradient that exists just below the anode center. The resulting pop- 
ulation of cool electrons can then be swept up by the axial electric 
field and redirected to the anode with small angles of incidence. 


28047 Some aspects of surface flashover. Gray, E.W. 
(Sandia National Labs., Albuquerque, NM). pp CB-8 of 
37th annual gaseous electronics conference. Beatty, E.C. 
Boulder, CO; University of Colorado (1984). (CONF- 
841086—). 

From 37. gaseous electronics conference; Boulder, CO, USA 
(9 Oct 1984). 

Re-examination of surface flashover results of many authors, 
and some recent work of the author, has lead to the conclusion that 
insulator flashover, from vacuum (10° torr) to atmospheric pres- 
sure, is a local high pressure phenomenon. Voltages ranged from dc 
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to microsecond pulses. Desorption of adsorbed atoms and mole- 
cules occurs prior to flashover and these species make up the ambi- 
ent in which the gaseous breakdown forms. Examination of the in- 
sulator surface after flashover shows evidence of the initial electron 
‘hop’ from the triple point (insulator-electrode-gas/vacuum). Field 
strengths of various insulators appear to lie in a small range from 
18-80 kV/cm for various gap spacings from about 7 x 10~?- 1 cm. 
Velocities of propagation of the ionization wave fronts, whether on 
an insulator or in gas, range from about 10° to 107 m/sec. 


4210 Combustion Systems 


ee ar TO CITATION(S) 26900, 27560, 27569, 27585, 27690, 27940, 


26048 (BMFT-FB-T—85-107) Pretesting for the develop- 
ment of a solid fuels heat store as additional heat source for 
heat pumps. Final report. Jagnow, H.J. (Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany, F.R.); 
Bergbau-Forschung G.m.b.H. Forschungsinstitut des Stein- 
kohlenbergbauvereins, Essen (Germany, F.R.)). Oct 1985. 
103p. (In German). NTIS (US Sales Only), PC A06/MF 
AO1. File Number DE86750888. 

The solid fuels heat store is based on the principle of burning 
in a controlled way a larger amount of solid fuel packed in a closed 
and thermally insulated box by adjusting the air supply according 
to the nead demand. Pretesting of this system in a model (ca. 40 kg 
fuels content) with various cokes and with anthracite has demon- 
strated that high combustion efficiency as well as low SQ, 
NOsub(x), and particulates emissions can be achieved. The results 
obtained render possible the development of various designs. For a 
final decision, however, demonstration trials on a larger scale will 
be required. With 3 tabs., 7 figs. 


4240 Pollution Control Equipment 
REFER ALSO TO CITATION(S) 27269 


28049 (PB—86-145505/XAB) Thermal destruction of 
hazardous waste. Oppelt, E.T. (Environmental Protection 
Agency, Cincinnati, OH (USA). Hazardous Waste Engi- 
— Research Lab.). Jan 1986. 51p. NTIS, PC A04/MF 
AOl. 

Since 1982, the U.S. Environmental Protection Agency 
(EPA) has been conducting performance assessments of hazardous- 
waste thermal-destruction facilities in the United States. The princi- 
pal objective of these tests has been to characterize emissions and 
determine if these facilities are capable of meeting the waste de- 
struction and control requirements of the current EPA regulations 
and standards. To date, the test program has involved performance 
assessments at nine incinerators and over twenty high-temperature 
industrial processes employing hazardous waste as a fuel supple- 
ment in their operations. The testing has typically involved stack 
emissions assessment for SOx, NOx, particulate, HCl, CO, CO2, On, 
metals, total hydrocarbon, and quantification of specific organic 
compound emissions. Engineering and other process operating vari- 
ables (e.g., excess air, steam load, waste to fuel ratio) have also 
been recorded during the test program in order to examine the po- 
tential operating bounds for these facilities. This paper summarizes 
the extensive results of the testing program which has, in general, 
indicated that high organic compound destruction and removal effi- 
ciencies (99.99%) are achievable in these facilities. Effective (99%) 
control of HCl emissions was attained in facilities employing chlor- 
inated organic wastes. The current EPA particulate standard of 180 
mg/dry cu m was the most difficult standard to attain for inciner- 
ators. 


43 PARTICLE ACCELERATORS 


28050 (DOE/ER/45098—15) Research consortium for x- 
ray topography on line X-19 at NSLS. Bilello, J.C. (State 
Univ. of New York, Stony Brook (USA). Dept. of Materi- 
als Science and ee 1 Dec 1985. Contract FG02- 
84ER45098. 36p. NTIS, PC A03/MF AOl1; 1; GPO Dep. 
File Number DE86009050. 


43 PARTICLE ACCELERATORS 
4301 Design, Development, And Operation 


Twelve short reports of NSLS work are included; energy se- 
lective white beam synchrotron topography of GaAs crystals, in- 
situ x-ray synchrotron topography of slip initiation in Mo mono- 
crystals, lattice rotations associated with crack-tip structures in Mo 
and Mo-Nb, comparison of Laue method and synchrotron x-ray to- 
pography, characterization of thin films via synchrotron topogra- 
phy, Laue topography of GaAs, effects of lattice imperfections on 
chemical reactivity of NaNos, creep fracture mechanism study, 
thermal stresses in Pd2Si films on Si, strain fields around NbH pre- 
cipitates, strain field around notch in bent Si, and x-ray topography 
of YAG crystals. (DLC) 


28051 (INIS-mf—10081) Daresbury 1984/1985. (Dares- 
bury Lab. (UK)). 1985. 60p. NTIS (US Sales Only), PC 
A04/MF AO1. File Number DE86701611. 

The 1984/1985 annual report of the Daresbury Laboratory, 
United Kingdom, is presented. Attention is centred on the Synchro- 
tron Radiation Source and its scientific programme, and the Nucle- 
ar Structure Facility and its experimental work. Theoretical work 
at Daresbury including computational science is described, as well 
as computing and electronics. (U.K.). 


4301 Design, Development, And Operation 
REFER ALSO TO CITATION(S) 27504, 27980, 28005, 28069, 28698 


28052 (CAPE—2971) SLAC Linear Accelerator drawings 
(Engineering Materials). (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)). 1986. Contract AC03- 
76SF00515. H. File Number TI86009244. 

These drawings provide engineering details and specifica- 
tions relating to the SLAC Linear Accelerator. 


28053 (LA—10655-C) ae of the nineteenth 
LAMPF Users Group meeting. Bradbury, J.N. (comp.). (Los 
Alamos National Lab., NM (USA)). Feb 1986. 201p. NTIS, 
PC A10/MF AOl1. File Number DE86008572. 


Separate abstracts were prepared for eight invited talks on 
various aspects of nuclear and particle physics as well as status re- 
ports on LAMPF and discussions of upgrade options. Also includ- 
ed in these proceedings are the minutes of the working groups for: 
energetic pion channel and spectrometer; high resolution spectrom- 
eter; high energy pion channel; neutron facilities; low-energy pion 
work; nucleon physics laboratory; stopped muon physics; solid state 
physics and material science; nuclear chemistry; and computing fa- 
cilities. Recent LAMPF proposals are also briefly summarized. 
(LEW) 


28054 (NP—6901058) TRIUMF scientific activities. 
Annual report, 1984. (TRIUMF, Vancouver, British Colum- 
bia (Canada)). Jun 1985. 203p. NTIS (US Sales Only), PC 
A10/MF A0O1. File Number DE86901058. 

Outlines are given of the scientific activities, both experimen- 
tal and theoretical, carried out at TRIUMF in 1984. These activities 
include particle physics, nuclear physics and chemistry, solid state 
physics (including studies of muonium), a biomedical program, radi- 
oisotope production and processing, positron emission tomography. 
Other activities were geared toward reliable and efficient beam pro- 
duction, improvements to beam dynamics and beam lines, and ex- 
perimental facilities development. (LEW) 


28055 (SLAC—295) Annual environmental monitoring 
report, January-December 1985. (Stanford Linear Accelera- 
tor Center, Menlo Park, CA (USA)). Mar 1986. Contract 
AC03-76SF00515. 38p. NTIS, PC A03/MF AOl1; 1; GPO 
Dep. File Number DE86009326. 


A general description of the Stanford Linear Accelerator 
Center, the site’s climate, geology, facility water usage, land use, 
and demography of the area is given. The environmental status for 
1985 is reported with respect to non-radioactive and radioactive 
discharge. (LEW) 
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28056 (SLAC-PUB—3892) Some issues involved in de- 
signing a 1 TeV (c.m.) e*~ linear collider using conventiona: 
technology. Loew, G.A. (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)). Feb 1986. Contract 
AC03-76SF00515. 2ip. (CONF-850768—11). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86009201. 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (23 Jul 1985). 

Some of the crucial issues are discussed which are raised 
when one wants to use conventional technology to design a 1 TeV 
electron-positron linear collider with a luminosity of 2 x 10% 
cm™*sec™!, By conventional technology is meant that the process of 
acceleration is achieved as is usual in common electron linacs - 
namely that the electron and positron bunches receive their energy 
from rf fields stored in copper structures at room temperature. The 
beam-related problems and linac-related problems are treated sepa- 
rately. What happen as one goes to gradients and frequencies 
higher that those of the SLC are considered, in an attempt to de- 
crease overall length and power consumption. The rf and other 
problems that one confronts as one goes to higher energies are il- 
lustrated. 19 refs., 12 figs., 2 tabs. (LEW) 


28057 (SLAC-PUB—3913) Very high energy colliders. 
Richter, B. (Stanford Linear Accelerator Center, Menlo 
Park, CA (USA)). Mar 1986. Contract AC03-76SFO00515. 
21p. (CONF-850768—10). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86009200. 

From SLAC summer institute on particle physics; Stanford, 
CA, USA (23 Jul 1985). 

The luminosity and energy requirements are considered for 
both proton colliders and electron-positron colliders. Some of the 
basic design equations for high energy linear electron colliders are 
summarized, as well as design constraints. A few examples are 
given of parameters for very high energy machines. 4 refs., 6 figs. 
(LEW) 


28058 Status of the Oak Ridge 25 URC Accelerator. Zie- 
gler, N.F.; Richardson, E.G.; Mills, G.D.; McPherson, R.L.; 
Mann, J.E.; Juras, R.C.; Jones, C.M.; Hoglund, D.E.; 
Haynes, D.L.; Biggerstaff, J.A. (Oak Ridge National Labo- 
ratory, Oak Ridge, Tennessee 37831). Review of Scientific In- 
struments; 57: No. 5, 721-722(May 1986). 

Beam from the accelerator for research was available for a 
total period of 3900 h last year and unscheduled maintenance time 
was reduced by a factor of almost 2. An arc discharge tube condi- 
tioning test was conducted on the top five units of the accelerator 
and a test with macropulsed beam was accomplished. The main 
problems during the year were vacuum leaks and voltage “tics.” 


28059 Safety and efficiency ideas for electrostatic accel- 
erators. Pepmiller, P.L. (Oak Ridge National Laboratory, 
EN Tandem Facility, P. O. Box X, Bldg. 5500, Oak Ridge, 
Tennessee 37831). Review of Scientifi ic Instruments; 57: No. 5, 
731-732(May 1986). 

This paper deals with rather simple devices and procedures 
for improving the safety and efficiency of accelerator facilities. 


28060 Operating experience with 8 = 0.16 superconduct- 
ing resonators. Zinkann, G.P. (Argonne National Laborato- 
ry, Argonne, Illinois 60439). Review of Scientific Instruments; 
57: No. 5, 780-782(May 1986). Contract W-31-109-ENG-38. 

The ATLAS heavy-ion accelerator at Argonne National 
Laboratory was completed in early 1985. This paper discusses early 
operating experience with the ATLAS linac, with particular atten- 
tion to performance of the new 8 = v/c = 0.16 resonators. The 
average operating field level achieved for these resonators on line is 
3.2 MV/m. Results of off-line tests of the 8 = 0.16 resonators are 
also presented. 


28061 Implications of the Tevatron operating experience 
for 1000-W refrigerator systems (invited). Rode, C.H. (Fermi 
National Accelerator Laboratory, P. O. Box 500, a. 
Illinois 60510). Review of Scientific Instruments; 57: No. 
798-803(May 1986). 

The design principles and concepts for the Tevatron cryo- 
genic system have been proven to be a viable way to deal with re- 
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frigeration maintenance and repair as well as magnet replacement. 
The operating experience and techniques are directly applicable for 
smaller systems (and also for larger ones like the proposed super- 
conducting super collider). 


28062 ATLAS cryogenic system. Nixon, J.M. (Argonne 
National Laboratory, Argonne, Illinois 60439). Review of 
Scientific Instruments; 57: No. 5, 804-806(May 1986). Con- 
tract W-31-109-ENG-38. 

The Argonne Tandem Linac-Accelerating System (ATLAS) 
superconducting heavy-ion linac is cooled by forced flow of liquid 
helium supplied by a 300- and a 180-W refrigerator. Outgoing flow 
is recondensed between heat loads by heat exchange with return 
flow. Control valves limit line pressure by diverting flow to return 
stream heat exchangers. Heater controls can maintain constant pres- 
sure or level in two helium Dewars, or constant flow for increasing 
or decreasing liquid level. A power meter reads excess refrigeration 
capacity. A stable, constant pressure liquid-nitrogen system utilizes 
flash loss cold gas in the refrigerators, and supplies stable low-pres- 
sure nitrogen for general cooling and shielding. 


28063 (LA-tr—86-16) Meson facility. Powerful new re- 
search tool. Lobashev, V.M.; Tavkhelidze, A.N. Translated 
from Vestnik Akademii Nauk SSSR ; No. 2, DMF AOL 
Contract W-7405-ENG-36. 19p. NTIS, PC A02/MF A011; 
GPO Dep. File Number DE86009659. 

A meson facility is being built at the Institute of Nuclear Re- 
search, USSR Academy of Sciences, in Troitsk, where the Scientif- 
ic Center, USSR Academy of Sciences is located. The facility will 
include a linear accelerator for protons and negative hydrogen ions 
with 600 MeV energy and 0.5-1 mA beam current. Some funda- 
mental studies that can be studied at a meson facility are described 
in the areas of elementary particles, neutron physics, solid state 
physics, and applied research. The characteristics of the linear ac- 
celerator are given and the meson facility’s experimental complex is 
described. (LEW) 


4302 Beam Dynamics, Field Calculations, And Ion 
Optics 


REFER ALSO TO CITATION(S) 28088, 28108, 28134, 28135 


28064 (DESY—85-084) Non-linear canonical equations of 
coupled synchro-betatron motion and their solution within the 
framework of a non-linear 6-dimensional (symplectic) tracking 
program for ultra-relativistic protons. Ripken, G. (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany, 
F.R.)). Aug 1985. 55p. NTIS (US Sales Only), PC A04/MF 
AO1. File Number DE86751021. 

Starting from the Lagrangian of a charged particle in an 
electromagnetic field, the Hamiltonian for non-linear coupled 
synchro-betatron oscillations of ultra-relativistic charged particles 
(protons) is derived. The canonical variables are x, psub(x), z, 
psub(z), sigma, eta which are well-known from the six dimensional 
linear theory (SLIM). Keeping only terms up to second order in 
the canonical momenta psub(x), psub(z), the equations of motion 
are then solved for various kinds of magnets (quadrupole, skew 
quadrupole, bending magnet, synchrotron-magnet, solenoid, sextu- 
pole, octupole, dipole kicker) and for cavities, taking into account 
the effect of energy deviation on the focusing strength. The equa- 
tions so derived can serve to develop a non-linear, six dimensional 
(symplectic) tracking program for ultra-relativistic protons. (orig.). 


28065 (GA-A—18433) Nonlinear behavior: one degree of 
freedom. Greene, J.M. (GA Technologies, Inc., San Diego, 
CA (USA)). Mar 1986. Contract AC03-84ER53158. 54p. 
(CONF-850771—5). NTIS, PC A04/MF A01; GPO Dep. 
File Number DE86009275. 

From SLAC summer school on the physics of high energy 
particle accelerators; Stanford, CA, USA (15 Jul 1985). 

There has been very considerable progress in the past few 
years on the theory of two conservative, coupled, nonlinear oscilla- 
tors. This is a very general theory, and applies to many equivalent 
systems including approximate models of particle accelerators. A 
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typical problem of this class has a solution that is so complicated 
that it is impossible to find an expression for the state of the system 
that is valid for all time. However, recent results are making it pos- 
sible to determine the next most useful type of information. This is 
the asymptotic behavior of individual orbits in the limit of very 
long times. It is just the information that is desired in many situa- 
tions. For example, it determines the stability of the motion. The 
key to our present understanding is renormalization. 


28066 (INIS-SU—317, pp 251-256) Colliding ye and yy 
beams based on the single-pass e* e accelerators. Polarization 
effects, monochromatization improvement. Ginzburg, L.F.; 
Kotkin, G.L.; Serbo, V.G.; Panfil, S.L.; Telnov, V.I. (AN 
SSSR, Novosibirsk. Inst. Matematiki; Novosibirskij Gosu- 
darstvennyj Univ., USSR; AN SSSR, Novosibirsk. Inst. Av- 
tomatiki i Ehlektrometrii; AN SSSR, Novosibirsk. Inst. Ya- 
dernoj Fiziki). 1984. NTIS (US Sales Only), PC A1l3/MF 
AO01. File Number DE86780354. (CONF-8309370—). 

From International workshop on spin phenomena in high 
energy physics; Protvino, USSR (14 Sep 1983). 

The scheme for obtaining colliding ye- and yy-beams at an 
energy of > or approximately 100 GeV is proposed. The necessary 
intense y-beams are suggested to be obtained by Compton scatter- 
ing of laser light on electron beams of linear e* e colliders. The po- 
larization effects and monochromatization improvement are consid- 
ered. Calculations of photon energy spectrum for different values 
of average electron and laser photon helicities are given. The circu- 
lar photon polarization degree for different laser photon and elec- 
tron polarizations are presented. 


28067 (LBL—20918) Relativistic klystron. Marks, R. 
(Lawrence Berkeley Lab., CA (USA)). Sep 1985. Contract 
ACO03-76SF00098. 23p. NTIS, PC A02/MF AOl1; 1; GPO 
Dep. File Number DE86009217. 

Theoretical analysis is presented of a relativisic klystron; i.e. 
a high-relativistic bunched electron beam which is sent through a 
succession of tuned cavities and has its energy replenished by peri- 
odic induction accelerator units. Parameters are given for a full-size 
device and for an experimental device using the FEL at the ETA; 
namely the ELF Facility. 6 refs., 2 figs. 


28068 (LBL—20946) NC515: a new dipole cross-section 
for SSC. Caspi, S.; Helm, M.; Laslett, L.J.; Taylor, C. 
(Lawrence Berkeley Lab., CA (USA)). Jan 1986. Contract 
AC03-76SF00098. 28p. NTIS, PC A03/MF AOl1; 1; GPO 
Dep. File Number DE86009218. 

A new dipole cross-section for SSC is outlined which has 
multipole coefficients of less than 1.0 x 10° of the dipole field (or 
0.01 units) at 1.0 cm. This cross-section has four conductor blocks 
(three wedges, sixteen turns) in the inner layer and tow conductor 
blocks (one wedge, twenty turns) in the outer layer. The two layers 
were formed from the same types of “partially-keystoned” cable 
used in model magnets at LBL and BNL. Based on present cable 
design an operating field of 6.6 T at 4.34 K is chosen. The new 
cross-section "NC515” and multipoles (for p-infinite in iron) are 
shown. 


28069 Optical characteristics of the KSU superconduct- 
ing linac. Needham, V. (James R. Macdonald Laboratory, 
Cardwell Hall, Kansas State University, Manhattan, Kansas 
66506). Review of Scientific Instruments; 57: No. 5, 789- 
791(May 1986). 

The J. R. Macdonald Laboratory at Kansas State University 
is now constructing a superconducting linac to be used for investi- 
gating ion collision physics. These atomic physics experiments call 
for ion beams with high charge states and a wide range of projec- 
tile velocities. To provide such beams, the linac will act as both an 
accelerator and as a decelerator of beams injected from an EN 
tandem. Preliminary studies of the longitudinal and transverse phase 
spaces of these beams are discussed, and projected beam character- 
istics are reported for several ions. Special attention is given to the 
characteristics and problems of deceleration. 
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28070 Improved rf modulation technique for bunched 
beam detection. Waterson, M.; Clifft, B.E. (Chemistry Divi- 
sion, Argonne National Laboratory, Argonne, Illinois 
60439). Review of Scientific Instruments; 57: No. 5, 792- 
794(May 1986). Contract W-31-109-ENG-38. 

The system used for sensing and controlling the timing of 
the bunched ion beam in the ATLAS accelerator has been modified 
to improve its beam detection capability through the addition of a 
secondary phase modulation to the reference signal. Exciting a res- 
onant structure with this reference and the bunched ion beam gen- 
erates a vector sum of the two signals containing phase and beam 
signal strength information as amplitude modulation components. A 
linear relationship between one of the modulation components and 
the average beam current is used in generating a beam monitor 
signal. The resulting system exhibits sensitivity to beams of 0.3 nA 
(electrical), dynamic range of 10‘, beam phase jitter of less than 20 
ps at the subharmonic buncher, and is insensitive to environmental 
changes. 


28071 Energy transfer in the plasma wake-field accelera- 
tor. Chen, P.; Su, J.J.; Dawson, J.M.; Bane, K.L.F.; Wilson, 
P.B. (Department of Physics, University of California, Los 
Angeles, California 90024). Physical Review Letters; 56: No. 
12, A252. 1255(24 Mar 1986). Contract AC03-76SF00515. 

The transfer of energy from the driving beam to the trailing 
beam in the plasma wake-field accelerator is studied in computer 
simulations. We show that with an asymmetric current distribution 
in the driving bunch, trailing particles can gain energies up to 
(1+k/sub p/?Z?)/sup 1/2/Aymc?, where Z is the bunch length 
and Aymc? the average energy loss of driving electrons. Because of 
the relative phase slippage and the two-stream instability, the proc- 
ess of energy gain degrades before the driving beam loses all of its 
energy; however, even for y/sub i/ = 150, Ay/y/sub i/> or 
=70%, with an energy gain ~1 GeV. Transverse effects are brief- 
ly discussed. 


28072 Monte Carlo variance comparison for expected- 
value versus sampled splitting. Booth, T.E. (Los Alamos Na- 
tional Laboratory, Radiation Transport Group, Los Alamos, 
NM). Nuclear Science and Engineering; 89: No. 4, 305- 
309(Apr 1985). 

Splitting techniques are among the most common and suc- 
cessful variance reduction techniques used in Monte Carlo calcula- 
tions. The simplest type of splitting occurs when the splitting ratio, 
v, is an integer. In this case, one particle of weight w is replaced by 
v particles of weight wv’. Often, v is specified as a ratio of two 
numbers. In these cases, v need not be an integer. Two alternative 
splitting techniques for noninteger v, sampled splitting and expect- 
ed-value splitting, are compared. Formulas are reported that indi- 
cate when each type of splitting is preferred. 


4303 Auxiliaries And Components 


REFER ALSO TO CITATION(S) 27974, 28039, 28040, 28041, 28060, 28061, 
28062, 28070, 28144, 28151, 28154, 28658, 28695, 28859 


28073 (CAPE—2968) SLAC XK-5 klystron drawings 
(Engineering Materials). (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)). 16 Nov 1983. Contract 
AC03-76SF00515. H. File Number T186009043. 

These drawings provide engineering details on sub-assem- 
blies of the SLAC XK-5 klystron high power microwave amplifier. 


28074 (CAPE—2969) SLAC 5045 klystron technical 
specification SC-700-866-45-R3 (Engineering Materials). 
(Stanford Linear Accelerator Center, Menlo Park, CA 
(USA)). 9 May 1984. Contract AC03-76SF00515. H. File 
Number T186009037. 

The purpose of this specification is to define the perform- 
ance characteristics of improved klystrons for operation at the 
Stanford Linear Accelerator Center. Each klystron shall be capable 
of supplying 50 megawatts peak, 45 kilowatts average rf power at 
2856 Megahertz. It is expected that over the next few years, exist- 
ing SLAC klystrons will be replaced by the improved klystrons 
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covered by this specification. It is desirable that the klystrons cov- 
ered by this specification be usable with magnets designed by 
SLAC under specification No. SC-700-866-46. Recently SLAC has 
been able to achieve a klystron efficiency in excess of 45% and 
design information of tubes which have exhibited this efficiency is 
available. It must be emphasized that one of the most important fea- 
tures of tubes designed to operate to these specifications must be 
long life. The overall economy of the SLAC linear accelerator pro- 
gram is strongly influenced by klystron life and it is expected that 
the design of this tube can lead to a minimum operating life equal 
to that experienced with the older klystrons. In order to increase 
the probability of long life, SLAC expects to operate the tubes con- 
servatively at 315 kV beam voltage which is approximately 5 kV 
below the maximum allowed by the specifications. However, it is 
expected that from time to time, as required by physics experi- 
ments, the tubes will be operated at the maximum power allowed. 


28075 (CAPE—2972) SLAC PEP RF station drawings 
(Engineering Materials). (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)). 21 Aug 1984. Contract 
AC03-76SF00515. H. File Number T1I86009243. 

These drawings provide engineering details and specifica- 
tions for the SLAC PEP RF station. (LEW) 


28076 (CAPE—2973) SLAC klystron focusing electro- 
magnet (Engineering Materials). (Stanford Linear Accelera- 
tor Center, Menlo Park, CA (USA)). 4 Jun 1984. Contract 
ACO03-76SF00515. H. File Number T186009038. 

9 35 mm aperture cards. 

This document provides engineering data and specifications 
relating to electromagnets for focusing the electron beam of 50 
MW ("5045") klystrons used in operation of the Stanford Two-mile 
Linear Accelerator. 


28077 (CAPE-—2975) Pin diode driver drawings (Engi- 
neering Materials). (Stanford Linear Accelerator Center, 
Menlo Park, CA (USA)). 20 Apr 1984. Contract ACO03- 
76SF00515. H. File Number T186009234. 

9 35-mm aperture cards. 

These drawings provide engineering details and specifica- 
tions relating to a pin diode driver as used in particle acceleration. 


(LEW) 


28078 (CAPE—2977) Smart analog monitor (SAM) engi- 
neering drawings (Engineering Materials). (Stanford Linear 
Accelerator Center, Menlo Park, CA (USA)). 26 Apr 1983. 
Contract AC03-76SF00515. H. File Number T186009242. 

These drawings provide details for making Smart Analog 
Monitor printed circuit boards. 


28079 (CAPE—2978) Beam line gun vacuum joint draw- 
ings (Engineering Materials). (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)). 11 Dec 1974. Contract 
AC03-76SF00515. H. File Number T186009268. 

These drawings provide engineering details and specifica- 
tions relating to the SLAC beam line gun vacuum joint. 


28080 (CAPE—2979) Programable delay unit (PDU)-II 
(Engineering Materials). (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)). 7 Feb 1986. Contract 
AC03-76SF00515. H. File Number T186009269. 


These drawings provide engineering details for making a 
Programmable Delay Unit (PDU)-II printed circuit assembly. 


28081 (CAPE—2982) Klystron window drawings (Engi- 
neering Materials). (Stanford Linear Accelerator Center, 
Menlo Park, CA (USA)). 24 Nov 1976. Contract AC03- 
76SF00515. TIC, PO Bx 62, Oak Ridge, TN 37831. File 
Number T186009238. 

These drawings provide engineering details and specifica- 
tions relating to XK-5 klystron R.F. windows. (LEW) 
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28082 (CAPE—2984) SLAC Liniac Energy Doubler 
(SLED) component drawings (Engineering Materials). (Stan- 
ford Linear Accelerator Center, Menlo Park, CA (USA)). 
22 Apr 1981. Contract AC03-76SF00515. TIC, PO Bx 62, 
Oak Ridge, TN 37831. File Number T186009236. 

8 35-mm aperture cards. 

These drawings provide engineering details and specifica- 
tions relating to components of the SLED Program. (LEW) 


28083 (FNAL-TM—1391) NCI dichromatic beam tests. 
Stutte, L. (Fermi National Accelerator Lab., Batavia, IL 
(USA)). Mar 1986. Contract AC02-76CH03000. 52p. NTIS, 
PC A04/MF AOI; 1; GPO Dep. File Number DE86009134. 

The initial tests of the NCI dichromatic train showed that 
the momentum bite was within 2% of design. Though the data is 
by no means definitive, the particle fractions measured at 800 GeV 
are reasonably close to those predicted from 400 GeV data. A first 
look at the angular divergence of the beam showed it to be within 
10% of design in the horizontal plane and about 35% greater than 
design in the vertical plane. Several problems were discovered 
which will be corrected before the next run. 


28084 (INIS-SU—317, pp 121-126) Possibility of polar- 
ized protons acceleration in the THEP accelerator. Ado, 
Yu.M.; Klimenko, E.V.; Mokhov, V.M.; Myaeh, Eh.A.; 
Nurushev, S.B.; Sakharov, V.P.; Troyanov, E.F.; Chujko, 
B.V.; Derbenev, Ya.S.; Kondratenko, A.M. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov. Inst. Fiziki Vysokikh Ehnergij; AN SSSR, No- 
vosibirsk. Inst. Yadernoj Fiziki). 1984. (In Russian). NTIS 
(US Sales Only), PC A13/MF AOl. File Number 
DE86780354. (CONF-8309370—). 

From International workshop on spin phenomena in high 
energy physics; Protvino, USSR (14 Sep 1983). 

Possibility of accelerating polarized protons in the IHEP ac- 
celerator is considered. Results of calculation of power of depolar- 
izing spin resonances are presented. Possibility is considered of par- 
tial changes in the accelerator magnetic structure for arrangement 
of magnetic systems of snake” type to exclude the beam depolar- 
ization. It is shown that introduction of a helical transverse 
"snake’-type field in two opposite straight gaps of the accelerator is 
most effective. Structural functions for changed superperiod and 
undisturbed structure are shown. The conducted investigations 
have shown that it is really possible to accelerate polarized protons 
in the IHEP accelerator after solving some rather complicated 
technical problems. 


28085 (INIS-SU—317, pp 87-94) Proton polarimeters at 
high energies. Vasil’'ev, A.N.; Matulenko, Yu.A.; Nurushev, 
S.B.; Solov’ev, L.F.; Solov’yanov, V.L. 1984. (In Russian). 
NTIS (US Sales Only), PC A13/MF AOl1. File Number 
DE86780354. (CONF-8309370—). 

From International workshop on spin phenomena in high 
energy physics; Protvino, USSR (14 Sep 1983). 

Creation of polarized high-energy proton beams stimulated 
the development of polarimeter technology. The absolute polari- 
meters employ processes related to electromagnetic interaction and 
as such the practical realization of both methods will be tested in 
the magnetic amplitudes; diffraction dissociation of incident proton 
into the (ap) system in a Coulomb nuclear field. Both methods of 
polarization measurement are considered. It is concluded that both 
principles can be realized at the available level of technology. Pos- 
sibility of practical realization of both methods will be tested in the 
near future at the Fermilab Tevatron. 


28086 (INIS-SU—317, pp 95-99) Polarized deuterium 
target for studying polarization parameters in np-scattering. 
Borisov, N.S.; Bunyatov, Eh.I.; Kiselev, Yu.F.; Kovalev, 
A.L; Kozlenko, N.G.; Polyakov, V.V.; Trautman, V.Yu. 
(Joint Inst. for Nuclear Research, Dubna, USSR; AN 
SSSR, Leningrad. Inst. Yadernoj Fiziki). 1984. (In Russian). 
NTIS (US Sales Only), PC A1l3/MF AOl1. File Number 
DE86780354. (CONF-8309370—). 

From International workshop on spin phenomena in high 
energy physics; Protvino, USSR (14 Sep 1983). 
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A polarized deuteron target of the LIYaF synchrocyclotron 
was used for investigation of deuteron dynamic polarization in the 
deuterated ethylene glycol (ethane diols) mixture of 25% 
CA2DA4OH)A2 and 75% CA2DA4OD)A2 with a CrV admix- 
ture. To detect deuteron NMR signals, a Q-meter with a sharp 
automatic tuning of the frequency of a parallel receiving circuit to 
the generator frequency was used. It is shown that th maximal po- 
larization value for the deuterons of both signs didn’t change with 
the target volume increasing from 4 up to 9 cm*® Changes in the 
spin temperatures of protons and deuterons, at a trend to the same 
temperature establishment, takes place during polarization pumping. 
An approximate time of deuteron relaxation under “frozen” condi- 
tions exceeds 150 h at 65 mC in the 2.6 T field. 


28087 (INIS-SU—317, pp 100-111) On a rapid sign re- 
versal of dynamically strengthened polarization in polarized 
targets. Parfenov, L.B.; Prudkoglyad, A.F. 1984. (In Rus- 
sian). NTIS (US Sales Only), PC A13/MF AOI. File 
Number DE86780354. (CONF-8309370—). 

From International workshop on spin phenomena in high 
energy eres Protvino, USSR (14 Sep 1983). 

The mechanism of dynamically strengthened polarization re- 
versal at ultra-low temperatures during adiabatic passage (AP) was 
investigated to clarify the possibility of rapid polarization reversal 
in frozen proton polarized targets (FPPT). The essence of the AP 
polarization reversal is a sufficiently intensive radiofrequency field 
applied to a system of nuclear spin in a strong magnetic field. The 
radiofrequency field possessing frequency close to that of NMR is 
linearly polarized in the plane perpendicular to the magnetic field. 
Passage through NMR line is accomplished with change of its fre- 
quency. Polarization reversal takes place if the AP conditions are 
fulfilled. Experiments on dynamically strengthened and frozen po- 
larization reversal were conducted at approximately 0.05 K in the 
2.7 T magnetic field. Some tests were performed in a magnetic field 
reduced down to 0.6 T. Propane diol (Cs3HsO2) with Cr(5) ions was 
used as a working substance. It is concluded that the main role in 
the reversal efficiency is played by the presence of paramagnetic 
impurity: the reversible share of polarization decreases as the con- 
centration grows. 


28088 (JINR—R-9-85-258) Magnetic field shaping for 
the Dubna synchrocyclotron with the beam extraction system. 
Zaplatin, N.L.; Ivashkevich, S.A.; Chesnov, A.F.; Ches- 
nova, S.I.; Shishlyannikov, P.T. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems). 1985. 
7p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE86701683. 

The shaping of magnetic field of the Dubna phasotron with 
the beam extraction system is described. The purpose of this inves- 
tigation was to obtain the required characteristics of the magnetic 
field providing the beam acceleration up to final energy with the 
extraction channel and satisfying the requirements of regenerative 
method of the beam extraction. Calculation and experimental data 
on the magnetic fields of trimming elements which compensate 
magnetic field perturbations due to the iron current channel are 
presented. Magnetic field characteristics of the phasotron with the 
regenerative system of radial oscillations are given. The obtained 
results indicate that the formed magnetic field meets its require- 
ments. 


28089 (KEK—83-21) Proceedings of the symposium on 
ion sources in accelerators. Fukumoto, Sadayoshi; Mori, Yo- 
shiharu. (National Lab. for High Energy Physics, oa 
Ibaraki (Japan)). Jan 1984. 124p. (In Japanese). (CONF 
8303216—). NTIS (US Sales Only), PC A06/MF AOl1. File 
Number DE86780444. 

From Symposium on ion sources in accelerators; Oho, Ibar- 
aki, Japan (15 Mar 1983). 

Separate abstracts were prepared for each of the included 
papers. (MOW) 


28090 (KEK—84-1) High gradient acceleration of parti- 
cles by wake field transformation. Weiland, T. (National 
Lab. for High Energy Physics, Oho, Ibaraki (Japan)). Apr 
1984. 22p. NTIS (US Sales Only), PC A02/MF AOl1. File 
Number DE86701614. 


High gradient linear accelerators seem to be the most likely 
type of future e*e colliding beam machine with center of mass 
energy in the TeV range. In order to make such an accelerator eco- 
nomically feasible accelerating gradients must be above 100 MeV 
per meter. The concept of "Wake Field Transformation” seems to 
allow such high gradients. The basic principle is explained together 
with theoretical results from electromagnetic field calculations and 
particle dynamics simulation codes. The layout of an experiment is 
described which is presently under construction at DESY. (author). 


28091 (KEK—84-6) First test experiment of H charge-ex- 
change injection in the KEK booster. Kawakubo, T.; Sakai, 
IL; Suetake, M.; Sasaki, H. (National Lab. for High Energy 
Physics, Oho, Tbaraki (Japan)). Jun 1984. 3lp. NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE86701612. 

The H charge-exchange injection method was applied to the 
500 MeV booster of the 12 GeV proton synchrotron at KEK, as an 
alternative to the multi-turn injection method using direct injection 
of protons. The first test experiment of such injection was carried 
out during three weeks beginning in late September 1983. Experi- 
mental results showed that, in spite of the low injection energy 
used for our booster, such an injection method is promising for in- 
creasing the beam intensity of the booster. And also, some further 
improvements are proposed. (author). 


28092 (KEK—84-11) Proceedings of the 5th meeting on 
Ultra High Vacuum Techniques for Accelerators and Storage 
Rings. Horikoshi, Gen-ichi. (National Lab. for High Energy 
Physics, Oho, Ibaraki (Japan)). Aug 1984. 187p. (In Japa- 
nese). (CONF-8403223—). NTIS (US Sales Only), PC A09/ 
MF AO1. File Number DE86701613. 

From 5. meeting on ultra high vacuum techniques for accel- 
erators and storage rings; Oho, Ibaraki, Japan (26 Mar 1984). 

This is the proceedings of the Sth meeting on UHV Tech- 
niques for Accelerators and Storage Rings held at KEK, March 26- 
27, 1984. More than 110 vacuum scientists attended the meeting, 
and 23 reports were presented. Main subjects were, of course, con- 
cerning with the vacuum systems for large accelerators and plasma 
devices under planning or construction in Japan. At the same time, 
many reports on the general problems of vacumm science were also 
presented. The subjects of these reports were outgassing phenome- 
non, surface problems, new type UHV pumps and others. (author). 


28093 (LBL—16870, pp 287-289) Bevalac software 
project status. McParland, C.; Bronson, M.; Lindstrom, P. 
(Lawrence Berkeley Lab., CA). Aug 1984. NTIS, PC A16/ 
MF AO1. File Number DE85001035. 

In Nuclear Science Division annual report, October 1, 1982- 
September 30, 1983. 

Several new projects have been undertaken in the area of 
Bevalac experimental software. One effort has been aimed at in- 
creasing the data throughput of the front-end data acquisition ma- 
chine. A second effort has aimed at making the VAX data analysis 
interface transportable to the soon-to-arrive NSD Bevalac VAX. A 
third project has upgraded the LBL GRAFPAC graphics software 
to allow redirection of graphics output to a number of devices and 
printers at program run time. 


28094 (LBL—16870, pp 289-290) Installation progress of 
the NSD-Bevalac VAX. McParland, C. (Lawrence Berkeley 
Lab., CA). Aug 1984. NTIS, PC A16/MF AO0Ol. File 
Number DE85001035. 

In Nuclear Science Division annual report, October 1, 1982- 
September 30, 1983. 

As reported last year, a new VAX 11/780 has been ordered 
for installation at the Bevalac. This machine will now make on-line, 
VAX level processing of experimental data available to all present 
beam lines. A new building, designated 51H, is being constructed at 
the Bevalac. This building will house the new computer and the ex- 
isting Gesellschaft fuer Schwerionenforschung (GSI) machine. The 
location has been chosen to minimize cable runs between this facili- 
ty and the LEBL and TASS experimental areas. The machine will 
be installed in two steps. The first step will consist of the VAX 11/ 
780 CPU, memory and disks. The initial configuration will include 
a 204 Mbyte system disk along with two 456 Mbyte user disks. 
Also included are DECNET links and license for connection to the 





43 PARTICLE ACCELERATORS 
4303 Auxiliaries And Components 


LBL-DGATE machine. The system is due for delivery in January 
of 1984. The second phase includes the purchase and installation of 
additional devices required for its role as an experimental machine. 


28095 (LBL—16870, pp 292-293) Status of HISS maps. 
Beleal, E.; Bronson, M.; McParland, C.; Olson, D. Aug 
1984. NTIS, PC A16/MF AO1. File Number DE85001035. 

In Nuclear Science Division annual report, October 1, 1982- 
September 30, 1983. 

In July of 1983, the HISS Group completed mapping five 
magnetic fields for three experiments. Software control of the 
Magnet Mapper helped to automate the time consuming mapping 
procedure. An interactive VAX program called MAPIT (written 
by E. Beleal) was the command level interface to the Magnet 
Mapper Controller implemented in an LSI 11-2 by C. McParland. 
Connection between the LSI 11-2 and the VAX was via 
DECNET. System control of memory allocations for the Mapper 
output and diagnostic program call SHOMAP were contributed by 
M. Bronson. 


28096 (LBL—16870, pp 294-295) MONA, the Plastic 
Ball data acquisition system. Kolb, B. (Gesellschaft fuer 
Schwerionenforschung, Darmstadt, West Germany). Aug 
1984. NTIS, PC AI6/MF A01. File Number DE85001035. 

In Nuclear Science Division annual report, October 1, 1982- 
September 30, 1983. 

The addition of new detectors to the Plastic Ball increased 
the maximum number of parameters in one event to more than 
4096, so it became necessary to improve the data acquisition 
system. In addition, the bus activity in the old PDP 11/44 and the 
very limited amount of buffer space introduced a large dead time in 
the system. Measurements of the dead time during the beam spills 
showed that at least a factor of two improvement in speed should 
be possible if larger buffers could be used. To provide a system also 
for the expected addition of several thousand new parameters 
(when the experiment is moved to CERN), a new computer with 
larger address space and independent buses for data acquisition and 
data logging was purchased. A VAX 11/750 was the reasonable 
choice because it is compatible with the existing VAX 11/780, pro- 
vides large physical memory and can accommodate four bus sys- 
tems. The interface to CAMAC, the MBD (micro programmed 
branch driver), resides on the UNIBUS, while the tape drivers and 
the system disk are connected to MASSBUS adaptors. 


28097 (LBL—19246-Rev.) Two phase cooling for super- 
conducting magnets. Eberhard, P.H.; Gibson, G.A.; Green, 
M.A.; Ross, R.R.; Smits, R.G.; Taylor, J.D.; Watt, R.D. 
(Lawrence Berkeley Lab., CA (USA); Stanford Linear Ac- 
celerator Center, Menlo Park, CA (USA)). Jan 1986. Con- 


tract AC03-76SF00098. 16p. (CONF-850814—24-Rev.). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86009395. 

From Cryogenic engineering conference and international 
cryogenic materials conference; Boston, MA, USA (12 Aug 1985). 

Comments on the use of two phase helium in a closed circuit 
tubular cooling system and some results obtained with the TPC su- 
perconducting magnet are given. Theoretical arguments and experi- 
mental evidence are given against a previously suggested method to 
determine helium two phase flow regimes. Two methods to reduce 
pressure in the magnet cooling tubes during quenches are discussed; 
(1) lowering the density of helium in the magnet cooling tubes and 
(2) proper location of pressure relief valves. Some techniques used 
to protect the refrigerator from too much cold return gas are also 
mentioned. 10 refs., 1 fig., 5 tabs. 


28098 (LNRS—017/85) Beam lines and instrumentation 
at the photon factory. (Laboratorio Nacional de Radiacao 
Sincrotron, Rio de Janeiro (Brazil)). 1985. 49p. NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE86701615. 

Published in Photon Factory activity report 1982/83 - p. v- 
1/v-43. 

All the technical features, including design, of the beam lines 
and instrumentation used in KEK Photon Factory (Japan) are re- 
ported. (L.C.). 
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28099 (NIKHEF-K—85-LINO-123) Power measuring 
device. As, R. van. (Nationaal. Inst. voor Kernfysica en 
Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). 
Sectie K). 1985. 79p. (In Dutch). NTIS (US Sales Only), 
PC A05/MF AO1. File Number DE86701684. 

With figures. 

As a part of the klystron test facility of the Dutch 
NIKHEF-K accelerator, a sensitive power measuring device has 
been built. The high-frequency power of a klystron is stored in a 
water-cooled dummy load. Using a microcomputer, the increase of 
the water temperature and the water flow rate are transformed to a 
digital indication of the klystron power. 


28100 (SLAC/AP—48) Optimization of a lasertron 
double output cavity. Eppley, K.R. (Stanford Linear Accel- 
erator Center, Menlo Park, CA (USA)). Feb 1986. Contract 
AC03-76SF00515. 18p. NTIS, PC A02/MF A0Ol1; 1; GPO 
Dep. File Number DE86009176. 

Double output cavities have been used experimentally to in- 
crease the efficiency of high-power klystrons. We have used parti- 
cle-in-cell simulations with the 2 + 1/2 dimensional code MASK 
to optimize the design of double output cavities for the lasertron 
under development at SLAC. We discuss design considerations for 
double output cavities (e.g., optimum choice of voltages and 
phases, efficiency, wall interception, breakdown). We describe how 
one calculates the cavity impedance matrix from the gap voltages 
and phases. Some results of the effect of varying voltage, per- 
veance, and pulse are reported. 


28101 (SLAC-CN-—308) Nomenclature of SLC Arc beam- 
line components, Silva, J.; Weng, W.T. (Stanford Linear Ac- 
celerator Center, Menlo Park, CA (USA)). 10 Apr 1986. 
Contract AC03-76SF00098. 70p. NTIS, PC A04/MF AOI; 
1; GPO Dep. File Number DE86009774. 

This note defines I & C formal names for beamline compo- 
nents in the Arc as specified in the TRANSPORT decks ARCN 
FINAL and ARCS FINAL of June 5, 1985. The formal name con- 
sists of three fields: the primary name, the zone and the unit 
number. The general principles and guidelines are explained in Ref- 
erence 1. The rationale and the final resolutions of the naming con- 
ventions for the Arc are explained. 


28102 (UCRL—53718) Betatron motion and optical de- 
flection in free electron lasers. Karr, T.J. (Lawrence Liver- 
more National Lab., CA (USA)). 6 Oct 1985. Contract W- 
7405-ENG-48. 49p. NTIS, PC A03/MF A01; 1; GPO Dep. 
File Number DE86009556. 

Transverse displacement of the electron beam at input to the 
wiggler induces betatron oscillation, imparting a sinusoidal trans- 
verse displacement to the gain medium seen by the optical beam. 
As the light propagates down this “rippled” medium it is guided by 
the dispersion, thereby acquiring some transverse sinusoidal dis- 
placement. At output from the wiggler the optical beam in general 
has acquired some transverse component of velocity, that is, it 
propagates off-axis. As the e-beam displacement fluctuates statisti- 
cally with every pulse, the optical output direction jitters around 
the nominal axis. The jitters is estimated with a model that includes 
off-axis optical propagation through a “rippled” gain medium but 
neglects feedback of the off-axis light on the e-beam. The model is 
solved in perturbation theory. The jitter is calculated at the final 
aperture of the optical system beyond the wiggler. 8 refs., 13 figs. 


28103 (UCRL—94155) Thermal loading considerations 
for synchrotron radiation mirrors. Holdener, F.R.; Berglin, 
E.J.; Fuchs, B.A.; Humpal, H.H.; Karpenko, V.P.; Martin, 
R.W.; Tirsell, K.G. (Lawrence Livermore National Lab., 
CA (USA)). 26 Mar 1986. Contract W-7405-ENG-48. Lip. 
(CONF-860366—5). NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE86009690. 
From SPIE technical symposium on applications of artificial 
intelligence; Orlando, FL, USA (31 Mar 1986). 
incidence mirrors used to focus synchrotron radi- 
ation beams through small distant apertures have severe optical re- 
quirements. The surface distortion due to heat loading of the first 
mirror in a bending magnet beam line is of particular concern when 
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a large fraction of the incident beam is absorbed. In this paper we 
discuss mirror design considerations involved in minimizing the 
thermal/mechanical loading on vertically deflecting first surface 
mirrors required for SPEAR synchrotron radiation beam lines. 
Topics include selection of mirror material and cooling method, the 
choice of SiC for the substrate, optimization of the thickness, and 
the design of the mirror holder and cooling mechanism. Results ob- 
tained using two-dimensional, finite-element thermal/mechanical 
distortion analysis are presented for the case of a 6° grazing inci- 
dence SiC mirror absorbing up to 260 W at Beam Line VIII on the 
SPEAR ring. Test descriptions and results are given for the materi- 
al used to thermally couple this SiC mirror to a water-cooled 
block. The interface material is limited to applications for which 
the equivalent normal heat load is less than 20 W/cm? 


28104 Formation of negative ions in Cs sputter sources. 
Yntema, J.L.; Billquist, P.J. (Argonne National Laboratory, 
Argonne, Illinois 60439). Review of Scientific Instruments; 57: 
No. 5, 748-750(May 1986). Contract W-31-109-ENG-38. 

A surface ionization model with three-body interaction is 
used to explain the mass spectra of negative ions from Cs sputter 
sources as well as their time dependence. The importance of the 
high diffusion rate from radiation-damaged volumes is illustrated 
and the difficulties these may cause in quantitative mass spectrosco- 
py with Cs sputter sources are discussed. The anomalously large 
emittance of single negative ions compared to clusters is ascribed to 
the surface formation and breakup of negative dimers. An example 
of negative molecule formation which does not proceed by a sur- 
face reaction is given. 


28105 Production of vibrationally cold ions using a radio- 
frequency storage ion source. Sen, A.; Mitchell, J.B.A. (Ar- 
gonne National Laboratory, Argonne, Illinois 60439). 
Review of Scientific Instruments; 57: No. 5, 754-756(May 
1986). Contract W-31-109-ENG-38. 

A storage ion source has been built for the production of vi- 
brationally cold H*2 and H*s ions. Using a gas mixture of He and 
rare gases (Ne and He) in the source at high pressure, higher vibra- 
tional states of these ions have been effectively depleted by ion— 
molecule reactions and collisional deactivation. The internal energy 
of the cold ions was determined by the threshold measurement of 
collision-induced dissociation. With a mixture of Hz and Ne (ratio 1 
: 5) in the source operated at 80 mTorr, H* 2 ions were found to be 
in v = 0 and 1 states only and the H*s ions were in the ground 
vibrational state. 


28106 High-intensity H™ ion source with steady-state 
plasma injection. Hershcovitch, A.I.; Kovarik, V.J.; Prelec, 
K. (Alternating Gradient Synchrotron, Brookhaven Nation- 
al Laboratory, Upton, New York 11973). Review of Scientific 
Instruments; 57: No. 5, 827-830(May 1986). 

To satisfy the requirements of a negative-ion-based neutral 
beam line for future fusion applications, an H~ ion source was de- 
veloped using surface production of negative ions and a steady-state 
plasma injection from hollow cathode discharges. Steady-state and 
stable generation of H™ ions on a negatively biased, cesiated con- 
verter has been achieved over periods of several hours; H~ beam 
current pulses of 0.3-A amplitude with 1-s duration have been ex- 
tracted over the same period, but steady-state operation of the ex- 
tractor has not been achieved yet due to a lack of extractor cool- 
ing. The source meets some of the neutral beam line requirements, 
i.e., the obtained linear current density, background gas pressure, 
and the proven capability for steady-state H~ ion generation. 


28107 One-ampere, 80-keV, long pulse H™ source and ac- 
celerator. Kwan, J.W.; Ackerman, G.D.; Anderson, O.A.; 
Chan, C.F.; Cooper, W.S.; de Vries, G.J.; Lietzke, A.F.; 
Soroka, L.; Steele, W.F. (Lawrence Berkeley Laboratory, 
University of California, Berkeley, California 94720). Review 
of Scientific Instruments; 57: No. 5, 831-839(May 1986). Con- 
tract AC03-76SF00098. 

The design and operation of the surface-conversion H~ ion 
source and the 80-keV. preaccelerator are discussed. Both the 
source and the preaccelerator, together with the transverse field fo- 
cusing (TFF) matching and pumping beam transport section (pres- 
ently being tested), will be parts of a negative-ion-based neutral 


beam line. Results from testing the source and preaccelerator have 
shown that the system can accelerate more than 1 A of H™ ions at 
80 keV continuously; the preaccelerator operates at an optimum 
perveance which matches the one predicted by WOLF code com- 
puter simulation. Deconditioning of the preaccelerator due to 
cesium contamination is a critical problem. A method has been de- 
veloped to cope with this problem. 


28108 ANL high-resolution injector. Minehara, E.; Kuts- 
chera, W.; Hartog, P.D.; Billquist, P.; Liu, Z. (Argonne Na- 
tional Laboratory, Argonne, Illinois 60439). Review of Scien- 
tific Instruments; 57: No. 5, 742-744(May 1986). Contract W- 
31-109-ENG-38. 

The ANL (Argonne National Laboratory) high-resolution 
injector has been installed to obtain higher mass resolution and 
higher preacceleration, and to utilize effectively the full mass range 
of ATLAS (Argonne tandem linac accelerator system). Preliminary 
results of the first beam test are reported briefly. The design and 
performance, in particular a high-mass-resolution magnet with aber- 
ration compensation, are discussed. 


28109 Status of the ATLAS accelerator. Aron, J.; Benar- 
oya, R.; Bogaty, J.; Bollinger, L.M.; Clifft, B.E.; Den 
Hartog, P.; Johnson, K.W.; Kutschera, W.; Markovich, P.; 
Nixon, J.M. (Argonne National Laboratory, Argonne, IIli- 
nois 60439). Review of Scientific Instruments; 57: No. 5, 737- 
739(May 1986). Contract W-31-109-ENG-38. 

The construction of the ATLAS superconducting heavy-ion 
linear accelerator is complete. The first beam acceleration occurred 
on March 22, 1985. The first experiment with the ATLAS linac 
took place during the week of October 7, 1985. The project was 
completed on time and within budget. Initial system performance 
has met our expectations. 


28110 Recent work on very-low-velocity superconducting 
accelerating structures. Shepard, K.W. (Argonne National 
Laboratory, Argonne, Illinois 60439). Review of Scientific In- 
struments; 57: No. 5, 770-772(May 1986). Contract W-31- 
109-ENG-38. 

A superconducting resonant cavity containing a 10-cm 
active length, interdigital accelerating structure has been demon- 
strated to work at accelerating gradients above 5 MV/m. The 48.5- 
MHz, four-gap accelerating structure is designed for particle veloci- 
ties 0.007¢< or =V< or =0.014c, and is the first of several struc- 
tures intended to form a low-velocity positive-ion injector linac for 
the ATLAS accelerator. 


28111 A finite difference 3-D Poisson—Vlasov algorithm 
for ions extracted from a Plasma. Whealton, J.H.; McGaffey, 
R.W.; Meszaros, P.S. (Fusion Energy Division, Oak Ridge 
National Laboratory, Oak Ridge, Tennesse 37831). Journal 
of Computational Physics; 63: No. 1, 20-32(Mar 1986). Con- 
tract AC05-84OR21400. 

A Poisson—Vlasov algorithm has been constructed that 
solves three-dimensional (3-D) sheath problems. It can be used for 
accelerator design for intense ion beams extracted from a plasma. It 
was an advantage over an existing finite element algorithm in that it 
is much more accurate per unit time spent. 


28112 A very high event rate Data Acquisition System in 
FASTBUS. Eiseman, S.E.; Etkin, A.; Foley, K.J.; Gould, 
J.J.; Hackenburg, R.W.; Longacre, R.S.; Love, W.A.; 
Morris, T.W.; Platner, E.D.; Saulys, A.C. (Brookhaven Na- 
tional Lab.). IEEE (Institute of Electrical and Electronics En- 
gineers) Transactions on Nuclear Science; NS-33: No. 1, 
vp(Feb 1986). (CONF-851009—). Contract AC02- 
76CHO00016. 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 

A very high event rate Data Acquisition System is de- 
scribed. This DAS is planned for NA36, an SPS heavy ion experi- 
ment at CERN that uses calorimetry, wire chambers and a TPC to 
look for strangeness production enhancement as a signature of the 
quark-gluon plasma. Because of the high multiplicity final states 
and the fact that such states have never been seen, real time event 
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selection is impractical and the DAS must record unusual amounts 
of data. The purpose is to organize and record 1000 events of 20 K 
byte average size during the 2 sec beam spill and to archive these 
events during the 10 seconds between spills. Full scale system test- 
ing is scheduled for June 1986, so considerable use of FASTBUS 
modules, developed at other institutions, is made in this design. 


28113 A FASTBUS based data acquisition system for the 
Di-lepton spectrometer at the BEVALAC. Matis, H.S.; Claes- 
son, G.; Hendrie, D.; Krebs, G.; Mulera, T.; Perez-Mendez, 
V.; Pugh, H.; Roche, G.; Schroeder, L.; Hallman, T. (Law- 
rence Berkeley Lab., Berkeley, CA 94720). IEEE (Institute 
of Electrical and Electronics Engineers) Transactions on Nu- 
clear Science; NS-33: No. 1, vp(Feb 1986). (CONF-851009— 
). Contract AC03-76SF00098. 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 

A data acquisition system using FASTBUS has been devel- 
oped. FASTBUS TDC’s are used to record hits from a drift cham- 
ber, while FASTBUS ADC's digitize the pulse heights from the 
chambers. FASTBUS data are transferred to CAMAC and then 
written to a VAX 11/750 using a MBD. The performance of this 
system is discussed. 


28114 A FASTBUS interface for the 3081/E. Barker, L.; 
Kunz, P.F.; Lankford, A.J.; Oxoby, G.; Paffrath, L.; 
Rankin, P.; Trang, Q. (Stanford Linear Accelerator Center, 
Stanford Univ., Stanford, CA 94305). IEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Nuclear 
Science; NS-33: No. 1, vp(Feb 1986). (CONF-851009—). 
Contract AC03-76SF00515. 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 

The design of a FASTBUS interface to the 3081/E is pre- 
sented. The interface consists of two boards, one specific to FAST- 
BUS, the other usable by other interfaces to the 3081/E. The 
FASTBUS board is a dual-ported slave, permitting access from 
either of two cable segments. The general purpose board supports 
transfers to and from 3081/E memory and provides control of pro- 
gram execution. It also has several features which facilitate soft- 
ware debugging. 


28115 SLAC FASTBUS Snoop Module-test results and 
support software. Gustavson, D.B.; Walz, H.V. (Stanford 
Linear Accelerator Center, Stanford Univ., Stanford, CA 
94305). IEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Nuclear Science; NS-33: No. 1, vp(Feb 
1986). (CONF-851009—). Contract AC03-76SF00515. 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 

The development of a diagnostic module for FASTBUS has 
been completed. The Sncop Module is designed to reside on a 
Crate Segment and provide high-speed diagnostic monitoring and 
testing capabilities. Final hardware details and testing of production 
prototype modules are reported. Features of software under devel- 
opment for a stand-alone single Snoop diagnostic system and Multi- 
Snoop networks will be discussed. 


28116 Advanced cooling techniques for FASTBUS elec- 
tronics. Chato, J.C.; Golliher, E.L.; Downing, R.W. (Dept. 
of Mechanical and Industrial Eng., Univ. of Illinois at 
Urbana-Champaign). IEEE (Institute of Electrical and Elec- 
tronics Engineers) Transactions on Nuclear Science; NS-33: 
No. 1, vp(Feb 1986). (CONF-851009—). Contract AC02- 
76ERO1195. 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 

A multi-phase research and development effort has been 
conducted to explore improved cooling techniques for the FAST- 
BUS system. The research was supported by the Fermi National 
Accelerator Laboratory. Some of the relevant, major requirements 
and limits of this system are: 1. The cooling system should not sig- 
nificantly interfere with the rapid handling of the cards; 2. The die 
temperatures of the integrated circuits should not exceed 85°C; 3. 
The temperature differential between the dies of emitter coupled 
logic (ECL) circuits that connect directly to each other should not 
exceed 30°C; 4. The temperature differential of the cooling air be- 
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tween any two points in the module should not exceed 20°C; 5. In 
air cooled modules, the air temperature should not exceed 60°C 
anywhere; and 6. The noise emanating from the computer should 
be at a tolerable level. The first requirement, together with some 
related considerations, virtually excludes any direct liquid cooling 
schemes. Thus heat removal from the chips themselves can be 
achieved either by convection to air or by a heat conducting struc- 
ture which transfers the heat to the coolant used. The second 
through fourth requirements are generally rigorous. However, the 
fifth is for plastic encased microchips (CA3083 16-pin, high current 
transistor, dual in-line package) and can be relaxed for other types 
with lower internal thermal resistances. Our work can be divided 
into three parts. The first dealt with the development of an air 
cooled system based on the state-of-the-art of commercially avail- 
able technology. The second explored various air cooling tech- 
niques and the third, examined methods where the heat from the 
chips was conducted to water cooled plates located parallel to the 
chip carrying cards. 


28117 Broad-band beam buncher. Goldberg, D.A.; 
Flood, W.S.; Arthur, A.A.; Voelker, F. (to Dept. of 
Energy). US Patent 4,567,452. 28 Jan 1986. Filed date 20 
Mar 1984. vp. 

This patent describes a broad-band beam buncher. This beam 
buncher consists of: a housing adapted to be eacuated, an electron 
gun in the housing for producing a beam of electrons, buncher 
means in the housing forming a buncher cavity which has an en- 
trance opening for receiving the electron beam and an exit opening 
through which the electron beam passes out of the buncher cavity, 
a drift tube electrode in the buncher cavity and disposed between 
the entrance opening and the exit opening with first and second 
gaps between the drift tube electrode and the entrance and exit 
openings, the drift tube electrode which has a first drift space 
through which the electron beam passes in traveling between the 
entrance and exit openings, modulating means for supplying an ul- 
trahigh frequeny modulating signal to the drift tube electrode for 
producing velocity modulation of the electrons in the electron 
beam as the electrons pass through the buncher cavity and the drift 
tube electrode between the entrance opening and the exit opening, 
drift space means in the housing forming a second drift space for 
receiving the velocity modulated electron beam from the exit open- 
ing, the velocity modulated electron beam being bunched as it 
passes along the second drift space, the drift space means has a dis- 
charge opening through which the electron beam is discharged 
from the second drift space after being bunched therein, the modu- 
lating means containing a signal source for producing an ultrahigh 
frequency signal, a transmission line connected between the signal 
source and the drift tube electrode, and terminating means connect- 
ed to the drift tube electrode for terminating the transmission line 
in approximately its characteristic impedance to afford a broad re- 
sponse band with minimum 6 variations therein. 


28118 A design for a high field combined function super- 
ferric magnet. Gupta, R.C.; Morgan, G.H. (Brookhaven Na- 
tional Laboratory, Upton, NY). JEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
NS-3Z: No. 5, 3687-3688(Oct 1985). (CONF-850504—). 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A combined function superferric magnet option has been in- 
vestigated for the Relativistic Heavy Ion Collider (RHIC). The 
option requires the maximum value of the field in the magnet to be 
much higher than that achieved in any existing combined function 
accelerator magnet. A model is presented here in which a good 
field quality can be maintained up to 2T. It is done by carefully de- 
signing the yoke structure and positioning the coils in such a way 
that the iron poles tend to saturate evenly across the gap. A cold 
iron model might be necessary for this magnet. 


28119 The data acquisition system for SLD. Sherden, 
D.J. (Stanford Linear Accelerator Center, Stanford Univer- 
sity, Stanford, CA). IEEE (Institute of Electrical and Elec- 
tronics Engineers) Transactions on Nuclear Science; NS-32: 
No. 4, 1479-1483(Aug 1985). (CONF-850579—). 

From 4. topical conference on computerized data acquisition 
in particle and nuclear physics; Chicago, IL, USA (19 May 1985). 
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This paper describes the data acquisition system planned for 
the SLD detector which is being constructed for use with the 
SLAC Linear Collider (SLC). An exclusively FASTBUS frontend 
system is used together with a VAX-based host system. While the 
volume of data transferred does not challenge the band-width capa- 
bilities of FASTBUS, extensive use is made of the parallel process- 
ing capabilities allowed by FASTBUS to reduce the data to a size 
which can be handled by the host system. The low repetition rate 
of the SLC allows a relatively simple software-based trigger. The 
principal components and overall architecture of the hardware and 
software are described. 


28120 DO data acquisition design. Cutts, D.; Hoftun, 
J.S.; Johnson, C.R.; Trojak, T.; Van Berg, R.; Zeller, R.T. 
(Physics Dept., Brown University, Providence, RI). JEEE 
(Institute of Electrical and Electronics Engineers) Transactions 
on Nuclear Science; NS-32: No. 4, 1473-1478(Aug 1985). 
(CONF-850579—). 

From 4. topical conference on computerized data acquisition 
in particle and nuclear physics; Chicago, IL, USA (19 May 1985). 

The new generation of colliding beam experiments require 
new and more powerful systems for data acquisition. The DO ex- 
periment at Fermilab's Tevatron-I employs a multi-level trigger 
system to reduce the primary interaction rate of 50 KHz. to an 
event recording rate of 1-2 Hz. We describe the DO acquisition 
system, focusing primarily on the second level, which is based on a 
large parallel array of MicroVAX-II's. Data flows from the detec- 
tor readout crates at a maximum rate of 320 Mbytes/sec into dual- 
port memories associated with one selected processor in which a 
VAXELN based program performs the filter analysis of a complete 
event. 


28121 FASTBUS diagnostic and test modules at Fermi- 
lab. Urish, J.; Barsotti, E.; Bowden, M.; Geibel, L.; Graves, 
W.; Rotolo, C.; Treptow, K. (Fermi National Accelerator 
Laboratory, Batavia, IL). IEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science; NS- 
32: No. 4, 1449-1452(Aug 1985). (CONF-850579—). 

From 4. topical conference on computerized data acquisition 
in particle and nuclear physics; Chicago, IL, USA (19 May 1985). 

The implementation of FASTBUS has required the parallel 
development of test modules peculiar to this bus system for debug- 
ging and testing. The complexity and speed of FASTBUS requires 
a new level of sophistication in these test modules. A good example 
of this is the Active Extender Card. The Crate Backplane of a 
FASTBUS system, which uses ECL 10K logic, has edge speeds 
high enough to require transmission lines. This means that a con- 
ventional extender card, such as is used in CAMAC, would act as 
an unterminated stub and cause significant reflections on the bus. 
Thus an extender has to be “active” and contain drivers and receiv- 
ers for the bus. Some of the complexity is caused by the FASTBUS 
protocols. Although these protocols support an extremely flexible 
system architecture, a price must be paid with higher chip counts 
and wiring densities. I have attempted to give a brief description of 
the principle test modules that are used at Fermilab. More detailed 
information may be obtained in the references. 


28122 The CDF Data acquisition system. Quarrie, D.R. 
(CDF Computing Group, Fermilab MS318, Batavia, IL). 
IEEE (Institute “a Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-32: No. 4, 1467- 
1472(Aug 1985). (CONF-850579—). 

From 4. topical conference on computerized data acquisition 
in particle and nuclear physics; Chicago, IL, USA (19 May 1985). 

The CDF Data Acquisition System is described, concentrat- 
ing on the flow of data through the Data Acquisition Pipeline. 
Access to the Event Data by monitoring Processes running on the 
array of VAX Computers comprising the primary user interface is 
discussed, together with some of the utilities available by which the 
Physicist may interact with the Online System. 


43 PARTICLE ACCELERATORS 
Auxiliaries And Components 


28123 Status of the segment interconnect, cable segment 
ancillary logic, and the cable segment hybrid driver projects. 
Swoboda, C.; Barsotti, E.; Chappa, S.; Downing, R.; Goer- 
ansson, G.; Lensy, D.; Moore, G.; Rotolo, C.; Urish, J. 
(Fermi National Accelerator Lab., Batavia, IL). IEEE (In- 
stitute of Electrical and Electronics Engineers) Transactions on 
Nuclear Science; NS-32: No. 4, 1335-1338(Aug 1985). 
(CONF-850579—). 

From 4. topical conference on computerized data acquisition 
in particle and nuclear physics; Chicago, IL, USA (19 May 1985). 

The FASTBUS Segment Interconnect (SI) provides a com- 
munication path between two otherwise independent, asynchronous 
bus segments. In particular, the Segment Interconnect links a back- 
plane crate segment to a cable segment. All standard FASTBUS 
address and data transactions can be passed through the SI or any 
number of SIs and segments in a path. Thus systems of arbitrary 
connection complexity can be formed, allowing simultaneous inde- 
pendent processing, yet still permitting devices associated with one 
segment to be accessed from others. The model S1 Segment Inter- 
connect and the Cable Segment Ancillary Logic covered in this 
report comply with all the mandatory features stated in the FAST- 
BUS specification document DOE/ER-0189. A block diagram of 
the SI is shown. 


28124 Use of the Fermilab advanced computer program 
multi-microprocessor as an on-line trigger processor. Gaines, 
I; Areti, H.; Biel, J.; Case, G.; Cook, A.; Fischler, M.; 
Hance, R.; Husby, D.; Nash, T.; Zmuda, T. (Fermilab, Bata- 
via, IL). IEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Nuclear Science; NS-32: No. 4, 1397- 
1404(Aug 1985). (CONF-850579—). 

From 4. topical conference on computerized data acquisition 
in particle and nuclear physics; Chicago, IL, USA (19 May 1985). 

The Fermilab Advanced Computer Program is constructing 
a powerful multi-microprocessor system for data analysis in high- 
energy physics. The system will use commercial 32-bit micro- 
processors and be programmed in Fortran-77. A large array of sup- 
port software allows easy migration of user applications from a uni- 
processor environment to the multiprocessor, as well as providing 
sophisticated program development, debugging, and error handling 
and recovery tools. This system will provide computing power 
with a cost effectiveness of $3000-4000 per VAX 11/780 equivalent. 
We describe here the applications of this system as an on-line trig- 
ger processor. The low cost, commercial availability, compatibility 
with off-line analysis programs, and high data bandwidths (up to 
160 MByte/sec) make this system an ideal choice for such real-time 
applications. 


28125 Experiments with polarized electrons and *He 
nuclei. Bernstein, A.M. (Physics Department and Laborato- 
ry for Nuclear Science, Massachusetts Institute of Technol- 
ogy, Cambridge, Massachusetts 02139). AIP (American Insti- 
tute of Physics) Conference Proceedings; 131: No. 1, 165- 
185(30 Jul 1985). Contract AC02-76ER03069. 

The physics of polarized electrons and polarized targets is 
presented. The advantages of this technique to measure small form 
factors and their signs is discussed. Two proposed experiments with 
3He are presented; the measurement of the electric form factor of 
the neutron by quasi-free scattering and the measurement of the 
longitudinal amplitude in the N-A transition. The latter is sensitive 
to the D state component of the quark wave function of the A. The 
experimental requirements for practical experiments are presented. 
The primary ones are: 1) the polarization direction must be variable 
in space and; 2) the number density must be approximately 101°/ 
cm? for polarized external electron beams (with currents of 50 wA) 
which will be available next year, and approximately 10'*/cm? for 
polarized internal beams in stretcher rings (with currents of 50 mA) 
which may be available by the end of the decade. 


28126 Microwave generation by virtual cathodes and re- 
flexing systems. Kwan, T.J.; Thode, L.E. (Los Alamos Na- 
tional Laboratory, Advanced Concepts and Plasma Applica- 
tions Group, Los Alamos, NM). pp v of 1983 IEEE Inter- 
national conference on plasma science. New York, NY; 
IEEE (1983). (CONF-830590—). 
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From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts only. 

This article studies microwave generation from the AID 
electron beam facility at Los Alamos. The 2-D PIC code, CCUBE, 
was used in simulating the diode operation and the subsequent gen- 
eration of coherent highpower microwaves. Described in the simu- 
lations were the generation of microwave radiation at two distinct 
frequencies corresponding to the oscillating virtual cathode and the 
reflexing electrons between the real and the virtual cathode. In the 
simulations, a transversed electromagnetic wave is launched into 
the coaxial transmission line of radius 1.0 cm, to cause electron 
emission at the surface of the cathode. 


4304 Storage Rings 


REFER ALSO TO CITATION(S) 28092 


28127 (CAPE—2970) SLAC PEP project facility draw- 
ings (Engineering Materials). (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)). 28 Sep 1983. Contract 
AC03-76SF00515. H. File Number T186009245. 

These drawings provide engineering details and specifica- 
tions relating to the SLAC PEP. 


28128 (CAPE—2974) SLAC PEP main bend chamber 
drawings (Engineering Materials). (Stanford Linear Acceler- 
ator Center, Menlo Park, CA (USA)). 5 Jun 1978. Contract 
AC03-76SF00515. H. File Number T186009240. 

These drawings provide engineering details and specifica- 
tions relating to the PEP Main Bend Chamber. 


28129 (CAPE—2983) Miscellaneous SPEAR 
drawings (Engineering Materials). (Stanford Linear Acceler- 
ator Center, Menlo Park, CA (USA)). 4 Oct 1983. Contract 
AC03-76SF00515. TIC, PO Bx 62, Oak Ridge, TN 37831. 
File Number TI86009237. 

These drawings provide engineering details and specifica- 
tions relating to miscellaneous components of the SLAC SPEAR 
Program. (LEW) 


28130 (CBPF-NF—054/85) Synchrotron radiation 
sources: general features and vacuum system. Craievich, A.F. 
(Centro Brasileiro de Pesquisas Fisicas, Rio de Janeiro). 
1985. 20p. (In Portuguese). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86701607. 

In the last years the electron or positron storage rings, 
which were until 1970 only used for high energy physics experi- 
ments, begun to be built in several countries exclusively as electro- 
magnetic radiation source (synchrotron radiation). The sources are 
generally made up by injector (linear accelerator or microtron), 
‘booster’ (synchrotron), storage ring, insertions (‘Wigglers’ and on- 
dulators) and light lines. The interest by these sources are due to 
the high intensity, large spectrum (from infrared to the X-rays), po- 
larization and pulsed structure of the produced radiation. For the 
ultra-vacuum obtainement, necessary for the functioning storage 
rings (p= 10° Torr), several special procedures are used. In Brazil 
the Synchrotron Radiation National Laboratory of the CNPq 
worked out a conceptual project of synchrotron radiation source, 
whose execution should begin by the construction of the several 
components prototypes. (L.C.). 


28131 (DESY-HERA—85/01) Discussion meeting on 
HERA experiments: proceedings. (European Committee for 
Future Accelerators; Istituto Nazionale di Fisica Nucleare, 
Genoa (Italy); Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany, F.R.)). Jan 1985. 430p. (CONF- 
8410270—). NTIS (US Sales Only), PC A19. File Number 
DE85902032. 

From Discussion meeting on HERA experiments; Genova, 
Italy (1 Oct 1984). 

Contributions, mostly in the form of hand-written outlines 
and collections of figures, are provided that bear on HERA activi- 
ties. These cover: the status of HERA; charged particle tracking; 
calorimetry; potential for a UAI-like detector at HERA; experi- 
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mental study of magnetic flux exclusion using superconducting 
tubes; HERA head-on collision geometry; background conditions at 
the SPS Collider; readout schemes for scintillator sandwich shower 
counters; spiral projection chamber; and e-p physics at HERA. 
(LEW) 


28132 (INIS-SU—317, pp 140-147) Possibilities of polar- 
ized proton acceleration in the UNK. Kondratenko, A.M. 
(AN SSSR, Novosibirsk. Inst. Yadernoj Fiziki). 1984. NTIS 
(US Sales Only), PC A13/MF AOl. File Number 
DE86780354. (CONF-8309370—). 

From International workshop on spin phenomena in high 
energy physics; Protvino, USSR (14 Sep 1983). 

The paper deals with the study of the polarization conserva- 
tion techniques in the UNK acceleration complex with the U-70 as 
its injector. It is shown, that it is possible to eleminate the influence 
of the resonances with betatron frequencies and to compensate the 
integer resonances in the UNK by applying a sufficient number of 
snakes. The use of different rotation angles of the orbit in dipoles is 
one of the methods to break interference between the spin preces- 
sion and vertical oscillations of particles. It is concluded, that Sibe- 
rian snakes coupled with the correction schemes described above 
will enable the polarized beam to be conserved in all stages of the 
UNR. 


28133 (INIS-SU—317, pp 127-139) DESY: polarization 
measurements and future plans. Barber, D.P.; Bremer, N.D.; 
Kewisch, J.; Lewin, H.C.; Limberg, T.; Mais, H.; Ripken, 
G.; Rossmanith, R.; Schmidt, R. (Massachusetts Inst. of 
Tech., Cambridge, USA; Deutsches Elektronen-Synchro- 
tron, DESY, Hamburg, Germany, F.R.). 1984. NTIS (US 
Sales Only), PC A13/MF AO1. File Number DE86780354. 
(CONF-8309370—). 

From International workshop on spin phenomena in high 
energy physics; Protvino, USSR (14 Sep 1983). 

This paper gives an overview on the state of the art of ob- 
taining polarized beams in the storage rings DORIS II and 
PETRA. It is shown that in the 5 GeV storage ring DORIS II po- 
larization can be obtained relatively easily and can be used for ex- 
periments. The fast polarization build up in combination with the 
relatively low beam energy makes DORIS an ideal machine for 
spin physics and ideal for a spin rotator providing longitudinal po- 
larization in the interaction regions. In PETRA at energies 3 to 4 
times higher than in DORIS II polarization can only be obtained 
by applying special compensation schemes. The ideas for these 
schemes and the experimental results are introduced. It is shown 
that an intelligent use of these compensation schemes can provide a 
relatively high degree of polarization in machines the size of 
PETRA and probably also HERA. 


28134 (KEK—84-3) Chromaticity correction in the TRIS- 
TAN phase I main ring version 11. Wu, Yingzhi. (National 
Lab. for High Energy Physics, Oho, Ibaraki (Japan)). May 
1984. 23p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86701616. 

This report deals with chromaticity correction in the TRIS- 
TAN phase I main ring version 11. The program PATRICIA is 
used to track the trajectories of test particles over 2000 turns. The 
results show that particles with transverse initial amplitudes of at 
least 11 o in both planes and with a synchrotron oscillation ampli- 
tude of 7 osub(e) remain stable. (author). 


28135 (KEK—84-8) Chromaticity correction in the TRIS- 
TAN phase I main ring with two types of insertion. Wu, 
Yingzhi; ge Kazumi. (National Lab. for High Energy 
Physics, Oho, Ibaraki (Japan)). Jul 1984. 17p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86701617. 

The TRISTAN main ring now under construction has four 
insertions. Besides the normal modes in which the four insertions 
have the same optics, the TRISTAN main ring will be operated in 
somewhat more complicated configurations with insertions having 
different optics. This report will consider chromaticity corrections 
using six families of sextupoles for the TRISTAN main ring with 
two different insertion types; opposite insertions have the same 
optics. The strength of correcting sextupoles is determined mainly 
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using the W-correction method. The program PATRICIA is used 
to track the trajectories of test particles over 800 turns. The results 
show that the correction scheme adopted allows adequately large 
amplitudes of betatron and synchrotron oscillations. (author). 


28136 (KFK—3816) Ultra-high-vacuum system of the 
Electron Cooling Device of LEAR. Habfast, C.; Huetten, L.; 
Poth, H.; Wolf, A.; Girardini, M.; Poncet, A. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 
fuer Kernphysik; Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Technische Physik). 
May 1985. 43p. NTIS (US Sales Only), PC A03/MF AO1. 
File Number DE86751028. 

The development of the ultra-high vacuum system of the 
Electron Cooling Device for LEAR is reported. Detailed descrip- 
tions of the technical and physical requirements of the system, the 
progress of construction and tests of the different elements as well 
as some technical characteristics of the device are given. A number 
of measurements were made, the results of which are discussed. Fi- 
nally some rules for UHV-treatment and preparation of the differ- 
ent parts of the device are given. (orig.). 


28137 (LNRS—016/85) Preliminar plan of a machine for 
the synchrotron radiation production. Moscati, G.; Takaha- 
shi, J.; Miyao, Y. (Laboratorio Nacional de Radiacao Sin- 
crotron, Rio de Janeiro (Brazil)). 1985. 22p. (In Portuguese). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86701618. 

A preliminar plan, with all the technical specifications, for 
the construction of a machine for the synchrotron radiation produc- 
tion to be done by the National Synchrotron Radiation Laboratory 
in Brazil is presented. (L.C.). 


44 INSTRUMENTATION 


4401 Radiation Instrumentation 


REFER ALSO TO CITATION(S) 27645, 27743, 28112, 28113, 28114, 28131, 
28173, 28499, 28752, 28927 


28138 (AERE-R—11808) Operational trials of a CR-39 
neutron dosimetry system. Progress to January 1985. Harri- 
son, K.G.; Haigh, R.M.; Goodenough, R.; Turner, R. 
(UKAEA Atomic Energy Research Establishment, Har- 
well. Environmental and Medical Sciences Div.; Imperial 
Coll. of Science and Technology, London (UK)). Apr 1985. 
30p. H.M. Stationery Office, London, price Pound 4.00. 

Operational trials of a neutron dosimetry system based on 
the electrochemical etching of proton recoil tracks recorded in CR- 
39 plastic were started in two AEA facilities. Four separate issues 
of one or two months’ duration were made to 30 personnel in a nu- 
clear fuel fabrication facility, and three issues of similar duration 
made to approximately 60 personnel in a reactor facility. The latter 
were made in packages containing neptunium dosimeters, which are 
the routine dosimeters for this facility. The results so far indicate 
that the chosen processing method provides a reliable background 
uncertainty, with 20 equivalent to < 0.3 mSv of normally-incident 
252Cf fission neutrons, but rather large variations in neutron sensi- 
tivity were seen for different sheets of CR-39 and for different 
processing batches. Doses measured by the CR-39 dosimeters were 
usually much lower than those measured by neptunium dosimeters. 
This can probably be explained by the different angular responses 
of the two dosimeters, and further consideration of this aspect of 
performance is needed. (author). 


28139 (ANL-HEP-CP—86-10) Wire chamber degradation 
at the Argonne ZGS. Haberichter, W.; Spinka, H. (Argonne 
National Lab., IL (USA)). 1986. Contract W-31-109-ENG- 
38. 10p. (CONF-860162—1). NTIS, PC A02/MF AOl; 1; 
GPO Dep. File Number DE86009180. 

From Workshop on radiation damage to wire chambers; 
Berkeley, CA, USA (16 Jan 1986). 

Experience with multiwire proportional chambers at high 
rates at the Argonne Zero Gradient Synchrotron is described. A 
buildup of silicon on the sense wires was observed where the beam 
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passed through the chamber. Analysis of the chamber gas indicated 
that the density of silicon was probably less than 10 ppM. 


28140 (BNL—37755) Radiation damage control in the 
BNL hypernuclear spectrometer drift chamber system. Pile, 
P.H. (Brookhaven National Lab., Upton, NY (USA)). 1986. 
Contract AC02-76CHO00016. 8p. (CONF-860162—3). NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE86009432. 

From Workshop on radiation damage to wire chambers; 
—— CA, USA (16 Jan 1986). 

A high rate drift chamber system has been in use at the BNL 
hypernuclear spectrometer system for the past three years. Some of 
the chambers have accumulated charge doses up to about 0.2 C/ 
cm-wire without showing external signs of aging. The system 
design and performance will be discussed as well as the results of 
some laboratory drift chamber aging tests. 5 refs., 9 figs. 


28141 (BONN-HE—85-27) Multiwire proportional quan- 
tameter with a cellular gap structure. Guse, B.; Joepen, N.; 
Jung, M.; Kleissler, R.; Munk, B.; Vogl, W.; Wedemeyer, 
R. (Bonn Univ. (Germany, F.R.). Physikalisches Inst.). Sep 
1985. 12p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86750989. 

For the development of a photon detecting component for 
the SAPHIR spectrometer two different prototypes of a multiwire 
proportional quantameter with a cellular gap structure have been 
built and tested. The orientation of the sense wires is normal to the 
converter plates. This design principle proved to have some advan- 
tageous features and to be a promising one. The energy resolution 
was found to be sigma/sub(E)//E = 15.4%/VE(GeV) for a 
module with a sampling thickness t = 0.5 Xo (iron) and sigma/ 
sub(E)//E = 14.4% /V1 E(GeV) for a module with t = 0.25 X» 
(brass). 


28142 (CERN-EP—86-24) When everything was clear. 
Sauli, F. (European Organization for Nuclear Research, 
Geneva (Switzerland)). 13 Feb 1986. 14p. (CONF-860162— 
4). NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86901256. 

From Workshop on radiation damage to wire chambers; 
Berkeley, CA, USA (16 Jan 1986). 

This paper, which is the introduction to the workshop, de- 
scribes the early observations of degeneracy in multiwire chambers 
operated with hydrocarbon quenchers after continued exposure to 
ionizing radiation. A phenomenological explanation of the observa- 
tions, involving the formation of carbon polymer coatings on 
anodes and cathodes and the subsequent induced secondary elec- 
tron emission, was suggested at the time, as well as a way of pre- 
vent ageing by addition of a low-ionization-potential, non-polymer- 
izing vapour to the gas mixture. The subsequent observation of 
ageing in non-polymerizing mixtures and the discovery of silicon 
and sulfur compounds on the wires have somewhat invalidated this 
simple picture. 23 refs., 9 figs. 


28143 (CERN-EP—86-26) Test results of the streamer- 
tube system of the CHARM II neutrino detector. DeWulf, 
J.P.; Geiregat, D.; Vilain, P.; Bergsma, F.; Busi, C.; Capone, 
A.; Delbar, T.; De Pedis, D.; Ereditato, A.; Flegel, W. (Eu- 
ropean Organization for Nuclear Research, Geneva (Swit- 
zerland)). 20 Feb 1986. 15p. (CONF-860272—4). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86901258. 

From Wire chamber conference; Vienna, Austria (25 Feb 
1986). 

' The CHARM II Collaboration is building a massive, fine- 
grained and low-density detector for the study of neutrino-electron 
scattering. Its target calorimeter consists of 441 detector planes 
with 155,232 plastic streamer tubes with digital readout of the wires 
and analog readout of external pick-up strips. At the time of this 
report, about 25% of the calorimeter planes were equipped with 
electronics. Results on the performance of these tubes are presented 
as obtained with cosmic-rays and with electron and pion beams. 
We have also investigated the use of water vapour as an additive to 
the gas to suppress coating of the anode wires. The use of water 
would be of particular importance when using the tubes in a high- 
rate environment. 4 refs., 11 figs. 
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28144 (CERN-EP—86-30) Results of a 100 MHz FADC 
system built in FASTBUS used by the UA2 vertex detector. 
Bourgeois, F.; Carboni, G.; Del Prete, T.; De Palma, G.; 
Fayard, L.; Froidevaux, D.; Iacopini, E.; Jakobs, K.; 
Plothow-Besch, H.; Sauvage, G. (European Organization 
for Nuclear Research, Geneva (Switzerland)). 3 Mar 1986. 
18p. (CONF-860272—3). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86901255. 

From Wire chamber conference; Vienna, Austria (25 Feb 
1986). 

The drift chambers of the UA2 vertex detector were 
equipped with a FASTBUS-based, 100 MHz FADC system for the 
1985 run of the CERN anti p p collider. This was the first large- 
scale use of such a system. Pulse shaping and online zero suppres- 
sion were used to reduce the total amount of data produced by the 
system. A substantial improvement with respect to the previously 
used system in the two-track separation was obtained with no loss 
in precision for the reconstructed coordinates. The drift time infor- 
mation was used to reconstruct transverse coordinates with a preci- 
sion of ~ 145 zm (rms). The longitudinal coordinates were derived 
from charge division with a precision of better than 1% of the wire 
length. The two-track separation was 2.5 mm with an efficiency of 
90%. 


28145 (EGG-CS—7126) Status report of the ATR 
SPING-3A and detailed calibration guideline. Koeppen, 
L.D.; Rogers, J.W. (EG and G Idaho, Inc., Idaho Falls 
(USA)). Dec 1985. Contract AC07-761D01570. 62p. NTIS, 
PC A04/MF A0O1; 1; GPO Dep. File Number DE86007657. 

The Radiation Measurements Laboratory (RML) onducted 
testing and an evaluation of the ATR SPING-3 after installation of 
the new "A” series software (firmware) and retrofit kit. The pur- 
pose of this report is to provide the ATR SPING-3A users with a 
document describing the present status of the unit, how the system 
was tested, a suggested calibration guideline, how the system 
should be operated for the ATR application, and why it should be 
used in this manner. 


28146 (EGG-PBS—6768) GAUSS VIII: a computer pro- 
gram for the nuclide activity analysis of y-ray spectra from 
GE semiconductor spectrometers. Putman, M.H.; Helmer, 


R.G.; McCullagh, C.M. (EG and G Idaho, Inc., Idaho Falls 
(USA)). Dec 1985. Contract AC07-76I1D01570. 140p. NTIS, 
PC A07/MF AO1; 1; GPO Dep. File Number DE86009099. 

A description is given of a computer program, GAUSS VII, 
which has been written to determine nuclide or isotopic activities 
from y-ray spectra from GE semiconductor spectrometers. The 
preliminary portion of the program can determine the energy- and 
width-calibration equations, locate individual peaks and define 
“peak regions” that are significantly above the local spectral back- 
ground. The user may edit these lists of peaks and regions. Each 
peak region is fitted with one or more components in which the 
peaks are represented by a Gaussian function or a Gaussian with 
one or two additive exponential tails on the low-energy side and 
one on the high-energy side. A step-like background function can 
be used with each component. The program will automatically re- 
cycle to add one or more components to a region if needed to im- 
prove the fit. The y-ray energies and intensities are computed from 
the resulting Gaussian positions and peak areas. From a comparison 
of these peak energies and the y-ray energies for various nuclides in 
a nuclide library, the nuclides that may be present are identified. 
The user may edit this nuclide list. The program identifies second- 
ary y rays that should be present for these nuclides and obtains 
peak areas for them, if the areas are not already available. All of 
the peak areas are then analyzed to obtain the best nuclidic activi- 
ties. The peak areas for any one nuclide and those for nuclides that 
have interfering lines are analyzed in one least-squares ft. Nuclides 
whose activities are essentially 0, and peaks which cannot be ac- 
counted for are removed from the analysis. Besides the nuclidic ac- 
tivities, a peak-by-peak summary is provided. This program is in- 
tended to analyze large groups of spectra as well as an individual 
spectrum. 
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28147 (GSI—85-49-Prepr.) Monte Carlo simulation of 
complex Germanium detector systems and Compton suppres- 
sion spectrometers. Michel, C.; Emling, H.; Grosse, E.; 
Azgui, F.; Grein, H.; Wollersheim, rhs Gaardhoeje, 5: 
Herskind, B. (Gesellschaft fuer Schwerionenforschung 
m.b.H., Darmstadt (Germany, F.R.); Niels Bohr Inst., Co- 
penhagen (Denmark)). Sep 1985. 30p. NTIS (US ‘Sales 
Only), PC A03/MF AO1. File Number DE86751001. 

The performance of Germanium detectors and Compton 
suppression spectrometers is calculated using the Monte Carlo 
method in the energy range that is of interest for nuclear y-ray 
spectroscopy. The calculated properties are: intrinsic peak efficien- 
cies, peak/total and peak/Compton ratios as well as the Compton 
suppression factor for single gamma rays and high multiplicity 
gamma cascades. The reliability of the calculation is checked by 
comparison with the observed properties of existing devices. Then, 
response functions are predicted for new spectrometers. In particu- 
lar, a new symmetric Compton suppression configuration using 
three Germanium crystals, which is capable of achieving an excel- 
lent performance, is proposed. This detector has been constructed 
and the experimental results are compared with the calculation. 


28148 (IFVE-OEF—83-129) Proton polarimeters for high 
energy experiments. Vasil’ev, A.N.; Matulenko, Yu.A.; Nur- 
ushev, S.B.; Solov’ev, L.F.; Solov’'yanov, V.L. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1983. 9p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86701694. 

Two principles of measuring proton beams polarization - the 
Coulomb - nuclear interference method and measuring in the dif- 
fraction dissociation of protons in the nuclear Coulomb field are 
briefly considered. It is shown that both principles can be realized 
at the present level of technology. 


28149 (JINR—R-13-85-136) Imaging properties of the 
mesooptical Fourier-transform microscope for nuclear re- 
search emulsion. Bentse, D.; Soroko, L.M. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems). 1985. 8p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86701693. 

The optical signal transformation in the Mesooptical Fourier 
Transform Microscope (METM) for nuclear emulsion is treated in 
terms of Fourier Optics. A continuous conversion of the traditional 
optical microscope into the METM is followed. The images of dot- 
like and straight line objects given by the METM are discussed. 


28150 (LA—10611) New electronically black neutron de- 
tectors. Drake, D.M.; Feldman, W.C.; Hurlbut, C. (Los 
Alamos National Lab., NM (USA)). Mar 1986. Contract W- 
7405-ENG-36. 17p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86009707. 

Two neutron detectors are described that can function in a 
continuous radiation background. Both detectors identify neutrons 
by recording a proton recoil pulse followed by a characteristic cap- 
ture pulse. This peculiar signature indicates that the neutron has 
lost all its energy in the scintillator. Resolutions and efficiencies 
have been measured for both detectors. 


28151 (LBL—19675) MARK II end cap calorimeter elec- 
tronics. Jared, R.C.; Haggerty, J.S.; Herrup, D.A.; Kirsten, 
F.A.; Lee, K.L.; ‘Olson, S.R.; ood, D.R. (Lawrence 
Berkeley Lab., CA (USA)). Oct 1985. Contract AC03- 
76SF00098. 9p. (CONF-851009—69). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86009369. 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 

An end cap calorimeter system has been added to the 
MARK II detector in preparation for its use at the SLAC Linear 
Collider. The calorimeter uses 8744 rectangular proportional 
counter tubes. This paper describes the design features of the data 
acquisition electronics that has been installed on the calorimeter. 
The design and use of computer-based test stands for the amplifica- 
tion and signal-shaping components is also covered. A portion of 
the complete system has been tested in a beam at SLAC. In these 
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initial tests, using only the calibration provided by the test stands, a 
resolution of 18%/WE was achieved. 


28152 (PB—86-135746/XAB) Localization of photon ab- 
sorption with a long cylindrical scintillation detector. Mark- 
kula, A. (Valtion Teknillinen Tutkimuskeskus, Espoo (Fin- 
land)). 1984. 50p. NTIS, PC A03/MF AO1. 

The subject of the study has been a long Nal(T1) scintilla- 
tion detector with a photomultiplier fitted to each end. The pur- 
pose was to define how precisely the absorption position and 
energy of a gamma quantum, which has hit it and been absorbed in 
it can be determined with this type of detector. A good-quality de- 
tector has been found to be one where 5 to 15% of the light pro- 
duced in one end is detected in the opposite end. The transmission 
coefficient of the scintillation substance must be the best possible 
and the same holds for the light reflection coefficient of the detec- 
tor surfaces and the cathode sensitivity of the photomultpliers. The 
detector must also be of a homogeneous material and its optic char- 
acteristics must be homogeneous in all respects. 


28153 (PTB-ND—24) Investigation of dosimeter proper- 
ties in mixed neutron-photon radiation fields. Guldbakke, S.; 
Jahr, R. (Physikalisch-Technische Bundesanstalt, Braunsch- 
weig (Germany, F.R.)). Mar 1985. 39p. (In German). NTIS 
(US Sales Only), PC A03/MF AOI. File Number 
DE86751413. 

In radiation protection dosimetry of mixed neutron-photon- 
fields the two detector technique is usually applied, i.e. one neutron 
sensitive dosemeter is combined with one photon sensitive dose- 
meter. For the evaluation of the dose, however, among other things 
the photon response of the neutron dosemeter and the neutron re- 
sponse of the photon dosemeter is needed as well. The data found 
in the literature are discussed for ‘rem counters’, for Geiger-Mueller 
and ion chamber photon dosemeters and supplemented by various 
own measurements. (orig.). 


28154 (RAL—84-025) UA1 calorimeter trigger. Astbury, 
A.; Bowcock, T.; Cawthraw, M.; Eisenhandler, E.; Ellis, 
N.; English, R.; Garvey, J.; Gibson, W.R.; Grant, D.; 
Grayer, G. (Birmingham Univ. (UK); Queen Mary Coll., 
London (UK); Rutherford Appleton Lab., Chilton (UK)). 
Mar 1984. 36p. Rutherford Appleton Laboratory, Chilton, 
Didcot, Oxon, OX11 OQX, England. File Number 
1186901222. 

We describe the design, construction and performance of the 
fast calorimeter trigger used in the UAI experiment on the CERN p 
anti p collider. Calorimeter energy signals are digitized rapidly and 
used to trigger on possible electrons, hadronic jets and total trans- 
verse energy, with many possible options. We also describe the 
minimum-bias pretrigger, based on scintillator hodoscopes. 10 refs., 
14 figs., 2 tabs. 


28155 (SLAC-PUB—3882) Review of wire chamber 
aging. Va'Vra, J. (Stanford Linear Accelerator Center, 
Menlo Park, CA (USA)). Feb 1986. Contract AC03- 
76SF00515. 34p. (CONF-860162—2). NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86009197. 

From Workshop on radiation damage to wire chambers; 
Berkeley, CA, USA (16 Jan 1986). 

This paper makes an overview of the wire chamber aging 
problems as a function of various chamber design parameters. It 
emphasizes the chemistry point of view and many examples are 
drawn from the plasma chemistry field as a guidance for a possible 
effort in the wire chamber field. The paper emphasizes the necessi- 
ty of variable tuning, the importance of purity of the wire chamber 
environment, as well as it provides a practical list of presently 
known recommendations. In addition, several models of the wire 
chamber aging are qualitatively discussed. The paper is based on a 
summary talk given at the Wire Chamber Aging Workshop held at 
LBL, Berkeley on January 16-17, 1986. Presented also at Wire 
Chamber Conference, Vienna, February 25-28, 1986. 74 refs., 18 
figs., 11 tabs. 
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28156 (SLAC-PUB—3889) Prototype results of a high 
resolution vertex drift chamber for the Mark II SLC Upgrade 
detector. Alexander, J.; Hayes, K.; Hoard, C.; Hutchinson, 
D.; Jaros, J.; Odaka, S.; Ong, R.; Drell, P.; Fuzesy, R.; 
Harr, R. (Stanford Linear Accelerator Center, Menlo Park, 
CA (USA); Lawrence Berkeley Lab., CA (USA)). Feb 
1986. Contract AC03-76SF00515;AC03-76SF00098. ip. 
(CONF-860272—2; LBL—21158). NTIS, PC A02/MF AO1; 
1; GPO Dep. File Number DE86008586. 

From Wire chamber conference; Vienna, Austria (25 Feb 
1986). 

Test results from a full-length prototype of the drift chamber 
vertex detector for the Mark II SLC Upgrade detector are present- 
ed. The 22 cell jet chamber employs planes of grid wires above and 
below the sense wire plane to increase the electrostatic stability of 
the sense wires and to narrow the electron arrival time distribution. 
Two different grid designs have been investigated. The spatial reso- 
lution and pulse widths have been measured at a variety of operat- 
ing points and for different timing schemes in a mixture of 92% 
CO: and 8% isobutane. Typical results at 3 atmospheres pressure 
give an average resolution over a 2 cm drift distance of 30 pm for 
both designs. Efficient double track detection is achieved for tracks 
separated by 500 ym for one design and by 1000 ym for the other. 


28157 (SLAC-PUB—3899) Performance of the SLD 
Warm Iron Calorimeter prototype. Callegari, G.; Piemontese, 
L.; De Sangro, R.; Peruzzi, I., Piccolo, M.; Busza, W.; 
Friedman, J.; Johnson, A.; Kendall, H.; Kistiakowsky, V. 
(Stanford Linear Accelerator Center, Menlo Park, CA 
(USA); Ferrara Univ. (Italy). Dipartimento di Fisica; Comi- 
tato Nazionale per l’Energia Nucleare, Frascati (Italy). Lab. 
Nazionali di Frascati; Massachusetts Inst. of Tech., Cam- 
bridge (USA). Lab. for Nuclear Science; Northeastern 
Univ., Boston, MA (USA); Wisconsin Univ., Madison 
(USA). Dept. of Physics). Mar 1986. Contract AC03- 
76SF00515. Sp. (CONF-851009—68). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86008584. 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 

A prototype hadron calorimeter, of similar design to the 
Warm Iron Calorimeter (WIC) planned for the SLD experiment, 
has been built and its performance has been studied in a test beam. 
The WIC is an iron sampling calorimeter whose active elements are 
plastic streamer tubes similar to those used for the Mont-Blanc 
proton decay experiment. The construction and operation of the 
tubes will be briefly described together with their use in an iron 
calorimeter - muon tracker. Efficiency, resolution and linearity 
have been measured in a hadron/muon beam up to 11 GeV. The 
measured values correspond to the SLD design goals. 


28158 A high-performance neutron time correlation 
counter. Menlove, H.O.; Swansen, J.E. (Los Alamos Nation- 
al Laboratory, Los Alamos, NM). Nuclear Technology; 71: 
No. 2, 497-505(Nov 1985). 

A new, high-performance neutron time correlation, or coin- 
cidence, counter has been developed for the measurement of nucle- 
ar materials. This detector is an improvement over the high-level 
neutron coincidence counter that was used previously in that it has 
better counting rate capability, electronic stability, noise resistance, 
uniform counting zone, and portability. The system uses *He gas 
tubes coupled to the shift register coincidence electronics through a 
new hybrid charge-sensitive preamplifier/discriminator. Counting 
rates of 1.3 MHz have been obtained and a counting stability of 
0.002% has been measured. The system has been applied to the 
assay of plutonium content in metal, PuOs, and PuF,, as well as in 
uraniumplutonium mixtures. 


28159 A development methodology for scientific software. 
Cort, G.; Barrus, D.M.; Goldstone, J.A.; Miller, L.; Nelson, 
R.O.; Poore, R.V. (Los Alamos National Laboratory, Los 
Alamos, NM). JEEE (Institute of Electrical and Electronics 
Engineers) Transactions on Nuclear Science; NS-32: No. 4, 
1439-1443(Aug 1985). (CONF-850579—). 

From 4. topical conference on computerized data acquisition 
in particle and nuclear physics; Chicago, IL, USA (19 May 1985). 
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We present the details of a software development methodol- 
ogy that addresses all phases of the software life cycle, yet is well 
suited for application by small projects with limited resources. The 
methodology has been developed at the Los Alamos Weapons Neu- 
tron Research (WNR) Facility and was utilized during the recent 
development of the WNR Data Acquisition Command Language. 
The methodology emphasizes the development and maintenance of 
comprehensive documentation for all software components. The 
impact of the methodology upon software quality and programmer 
productivity is assessed. 


28160 A LSI/CAMAC system for heavy elements re- 
search. Watkins, E.D.; Dougan, R.J.; McQuaid, J.H. (Law- 
rence Livermore National Laboratory, Livermore, CA). 
IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-32: No. 4, 1453- 
1456(Aug 1985). (CONF-850579—). 

From 4. topical conference on computerized data acquisition 
in particle and nuclear physics; Chicago, IL, USA (19 May 1985). 

We have develo a LSI-11/23 computer-driven CAMAC 
data acquisition system. The 64 silicondetector system is being used 
to investigate the alpha and spontaneous fission activities of short- 
lived transfermium isotopes by the real-time monitoring of the 
mother-daughter alpha decay sequence. A unique modular pulse 
processing electronics system was designed to simplify set up and 
calibration. The computer adjusts the gain of the CAMAC shaping 
amplifiers enabling the calibration and alignment of all 64 of the 1 k 
alpha spectra to within 0.5 channel in less than 10 minutes. 


28161 DAPHNE...a parallel multiprocessor data acquisi- 
tion system-software. Welch, L.C.; Daly, R.T.; Loucks, D.; 
Moog, T.H.; Stewart, J. (Argonne National Laboratory). 
IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-32: No. 4, 1405- 
1408(Aug 1985). (CONF-850579—). 

From 4. topical conference on computerized data acquisition 
in particle and nuclear physics; Chicago, IL, USA (19 May 1985). 

In previous presentations the motivation and certain aspects 
of the software for DAPHNE have been discussed. At this confer- 
ence the hardware design considerations have been discussed. The 
purpose of the present paper is to report in more detail on other 
software features of the system. 


28162 Using multiprocessor systems in scientific applica- 
tions. Maples, C.; Logan, D. (Lawrence Berkeley Laborato- 
ry, University of California, Berkeley CA). IEEE (Institute 
of Electrical and Electronics Engineers) Transactions on Nu- 
see NS-32: No. 4, 1409-1416(Aug 1985). (CONF- 

From 4. topical conference on computerized data acquisition 
in particle and nuclear physics; Chicago, IL, USA (19 May 1985). 

The MIDAS multiprocessor system is a multi-level, hierar- 
chial structure developed at the Advanced Computer Architecture 
Laboratory of the University of California's Lawrence Berkeley 
Laboratory. A two-stage, 11-processor system has been operational 
for about 18 months. It has been employed to investigate techniques 
for decomposing a variety of problems and algorithms into a paral- 
lel processor environment. The performance results for a number of 
different applications are discussed. These include scientific data 
analysis, Monte Carlo calculations, solutions to partial differential 
calculations (using finitedifference methods), and problems in accel- 
erator design. Language extensions and programming techniques 
for the data-flow architecture is also presented. 


28163 Configuration for the WNR data acquisition 
system for neutron measurements. Nelson, R.O.; Barrus, 
D.M.; Cort, G.; Goldstone, J.A.; Machen, D.R.; McMillan, 
D.E.; Miller, L.B.; Poore, R.V. (Los Alamos Nat. Laborato- 
ry). IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-32: No. 4, 1422- 
1425(Aug 1985). (CONF-850579—). 

From 4. topical conference on computerized data acquisition 
in particle and nuclear physics; Chicago, IL, USA (19 May 1985). 

The configuration for a new data acquisition system for the 
Weapons Neutron Research Facility at the Los Alamos National 
Laboratory is introduced. The system utilizes a FASTBUS front- 
end for real-time data collection and DEC computers for the exper- 
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iment control and analysis. A local area network is used extensively 
within the overall system. 


28164 Nanosecond fluorescence spectroscopy. [EEE (In- 
stitute of Electrical and Electronics Engineers) Transactions on 
Nuclear Science; NS-32: No. 3, 1232-1241(Jun 1985). 

This article is a summary of a short course lecture given in 
conjunction with the 1984 Nuclear Science Symposium. Measuring 
systems for nanosecond fluorescence spectroscopy using single- 
photon counting techniques are presented. These involve systems 
based on relaxation-type spark gap light pulser and synchronously 
pumped mode-locked dye lasers. Furthermore, typical characteris- 
tics and optimization of operating conditions of the critical compo- 
nents responsible for the system time resolution are discussed. A 
short comparison of the most important deconvolution methods for 
numerical analysis of experimental data is given particularly with 
respect to the signal-tonoise ratio of the fluorescence signal. 


4402 Radiation Effects On Instrument Components, 
Instruments, Or Electronic Systems 


REFER ALSO TO CITATION(S) 28142 


28165 (AD-A—162777/7/XAB) _ Radiation-hard _ bread- 
board star tracker. Final report. Hubbard, M.W.; Murata, 
D.L. (Ball Aerospace Systems Div., Boulder, CO (USA)). 
Sep 1985. 140p. NTIS, PC A07/MF AOl1. 

Operation in a radiation environment affects the performance 
of many types of electro-optical sensors. Specifically, noise generat- 
ed from radiation in the detector and front-end electronics in star 
trackers can degrade the performance of the sensors. Upsets in the 
related processing electronics can cause loss of track, data interrup- 
tions, and in some cases, failure to recover. Degradation of per- 
formance can occur in a natural charged-particle environment and 
becomes worse in a weapon-enhanced radiation environment. High 
total dose results in component and, in turn, system failure to oper- 
ate. The objectives of this program, which was conducted by Ball 
Aerospace Systems Division (BASD) for the Naval Research Labo- 
ratory (NRL), were to develop a tracker that could survive a high 
total dose and to gain a better understanding of the transient effects 
of radiation on the star tracker performance. Survivability of the 
star tracker in a radiation environment, both at the component level 
and at the system level, is of primary importance. 


4403 Miscellaneous Instruments 
REFER ALSO TO CITATION(S) 27231, 27621, 27918, 28285 


28166 (BNL—37880) Optical profiling instrument for the 
measurement of the figure and finish of optical quality sur- 
faces. Church, E.L.; Takacs, P.Z. (Army Armament Re- 
search and Development Command, Dover, NJ (USA); 
Brookhaven National Lab., Upton, NY (USA)). Sep 1985. 
Contract AC02-76CH00016. 36p. (CONF-8504226—1). 
NTIS, PC A03/MF AOl1; GPO Dep. File Number 
DE86009433. 

From 3. international conference on the properties and me- 
trology of engineering surfaces; Middlesborough, UK (10 Apr 
1985). 

, This paper discusses the use of WYKO non-contracting opti- 
cal profiling microscope for the measurement of the figure and 
finish of optical-quality surfaces. THe original instrument and our 
hardware and software modifications are described along with 
recent and current studies making use of this facility. 


28167 (CERN—85-13) Digital micro-teslameter. Dickson, 
K.R.; Galbraith, P. (European Organization for Nuclear Re- 
search, Geneva (Switzerland)). 13 Sep 1985. 34p. NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE86701695. 

The instrument described is designed to measure homogene- 
ous magnetic fields in the range -0.5 T to +0.5 T with a precision 
of 10‘ and a resolution of 5 wT. This is accomplished, on a single 
range, by the use of solid-state components and a.c. techniques to 
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excite the transducer (a Hall-effect probe) and recover the resulting 
signal. The excitation and detection modules are described in detail; 
the remaining modules (microprocessor controller, interface circuit- 
ry) are based on existing hardware. A calibration procedure using a 
high-stability electromagnet, a special-purpose program and a zero- 
field chamber allows the Hall voltage to be converted directly to 
units of magnetic-flux density, using a stored calibration curve. 
Drift of d.c. offsets in the detector analog and analog-to-digital con- 
version stages may be corrected for by an internal calibration rou- 
tine. The instrument may be controlled locally by means of front 
panel switches or remotely by a general-purpose interface bus con- 
troller. 


28168 (DOE/METC—86/4059) Surface acoustic wave 
dust-deposition sensor. Fasching, G.E.; Smith, N.S. 
(USDOE Morgantown Energy Technology Center, WV). 
Feb 1986. 16p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86001068. 

Surface acoustic waves travel by interaction between the 
atoms near the surface of a solid, with the consequence that attenu- 
ation of these waves can be sensitive to dust accumulation on the 
surface across which they propagate. This report reviews the rele- 
vant acoustic theory and its application to the design of a system 
for evaluating the feasibility of using the attenuation of surface 
acoustic waves for monitoring surface dust-deposition rates. The 
monitoring system is described, and the results of preliminary ex- 
periments are given. The results indicate that multireflected surface 
acoustic waves are attenuated sufficiently by a specified, maximum 
dust-layer surface density of 3.10 x 10° mg/m? (200 mg/in”) and 
that this approach should be investigated further for application in 
high-temperature, corrosive-atmosphere, coal-conversion process 
applications. 3 refs., 6 figs., 1 tab. 


28169 (ENEA-RT-PAS—85/9) Data handling procedure 


for aerosol samples in the aerodynamic range. Tarroni, G. 


(ENEA, Rome (Italy)). May 1985. 22p. NTIS (US Sales 


Only), PC A02/MF AO1. File Number DE86901291. 

A data handling procedure for aerosol fractionating samples 
in the aerodynamic range is presented. It is based on the hypothesis 
that a log-normal distribution represents correctly an aerosol when 
only one source, more or less controlled, is present. An iterative 
procedure minimizing the squared deviations in a linear scale of the 
cumulative probability is adopted; in this way the main weight is 
given to the central part of the spectrum in comparison with the 
traditional graphic method using a probit scale. 


28170 (JINR—R-3-85-280) Structural studies on vitreous 
samples by the neutron time-of-flight diffraction method on 
the NSWR spectrometer. Mats, V.; Khoppe, U. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Neutron 
Physics). 1985. 10p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86701654. 

Structural studies on amorphous materials by the neutron 
diffraction time-of-flight method at the pulsed reactor are reported. 
The methodical problems of the experiment are pointed out, such 
as the relationship of the limited range of measurement on the Fou- 
rier transformation of the structure factor with the atomic distribu- 
tion function. The connection of this limitation with the resolution 
power of the experimental apparatus is demonstrated. The correc- 
tions are discussed in detail, especially those which differ from the 
correction methods on a stationary reactor (reactor spectra, dynam- 
ical effects). Distribution functions of the glass samples of [Ba/ 
Sr(POsub(3))sub(2)]sub(x)[CaFsub(3)xAlsub(3)]sub(1-x) type show 
the utility of the accomplished measurements in comparison with 
the analogous ones at the stationary reactor. 


28171 (LBL—19971) Some HVEM applications at the 
NCEM, University of California, Berkeley. Thomas, G. 
(California Univ., Berkeley (USA). Dept. of Materials Sci- 
ence and Mineral Engineering; Lawrence Berkeley Lab., 
CA (USA)). Dec 1985. Contract AC03-76SF00098. 33p. 
(CONF-8511159—3). NTIS, PC A03/MF AOl; 1; GPO 
Dep. File Number DE86009352. 

From International symposium on behavior or lattice imper- 
fections in materials: in situ experiments with HVEM; Osaka, Japan 
(18 Nov 1985). 
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While HVEM is in a healthy state there are still some fac- 
tors that are of concern, such as: The high cost of maintenance and 
staffing HVEM facilities; continuation of appropriate funding level 
and upgrading of facilities; the need for better quality stages; the 
need for more attention to be paid to specimen preparation and 
quality; better utilization of existing specialized facilities, and in- 
creasing international cooperation; the need for more highly trained 
personnel; the need for analytical capabilities to be installed on ex- 
isting HVEMs; and improvements in design to facilitate CBED 
analysis at HVEM. Probably the questions of specimen preparation, 
cleanliness and beam sensitivity are some of the most important. 
The problem of preparing foils less than 10A thick seems insur- 
mountable. 


28172 (UCRL—15792) Measurement techniques using ul- 
trashort optical pulses. Final technical report, October 1, 
1984-September 30, 1985. Siegman, A.E. (Stanford Univ., 
CA (USA). Edward L. Ginzton Lab.). Feb 1986. Contract 
W-7405-ENG-48. 8p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86009691. 

The diffusion-driven detector uses gratings from crossed op- 
tical beams and diffusion to produce a very fast photodetector. 
Analysis of this instrument has been extended to the high level in- 
jection regime, indicating that the observed impulse response will 
be a single exponential rather than a double exponential. Also re- 
ported are laboratory renovations, in particular the installation of a 
cw mode-locked YAG laser and a sync-pumped dye laser. (LEW) 


28173 (UCRL—52000-86-2) Energy and Technology 
Review. (Lawrence Livermore National Lab., CA (USA)). 
Feb 1986. Contract W-7405-ENG-48. 30p. NTIS, PC A03/ 
MF AOI; 1; GPO Dep. File Number DE86009611. 

A specialized laser amplifier for use with velocity-measuring 
systems is described which makes possible detailed measurements of 
explosion-driven targets extending over long times. The experimen- 
tal and diagnostic facilities of the Bunker 801 project enables sensi- 
tive and thorough hydrodynamics tests on the high-explosive com- 
ponents of nuclear devices. An improved spectrometry system has 
been developed covering the energy range from 0.025 eV to 20 
MeV for use in radiation monitoring, and a new material is being 
tested for the neutron dosimeter worn with identification badges. 


28174 (UCRL—94111) SIG: a general-purpose signal 
processing program. Lager, D.; Azevedo, S. (Lawrence 
Livermore National Lab., CA (USA)). Feb 1986. Contract 
W-7405-ENG-48. 6p. (CONF-860589—2). NTIS, PC A02/ 
MF AOl1; 1; GPO Dep. File Number DE86009725. 

From Institute for Electrical and Electronics Engineers 
international conference on circuits and systems; San Jose, CA, 
USA (5 May 1986). 

SIG is a general-purpose signal processing, analysis, and dis- 
play program. Its main purpose is to perform manipulations on 
time- and frequency-domain signals. It also accommodates other 
representations for data such as transfer function polynomials. 
Signal processing operations include digital filtering, auto/cross 
spectral density, transfer function/impulse response, convolution, 
Fourier transform, and inverse Fourier transform. Graphical oper- 
ations provide display of signals and spectra, including plotting, 
cursor zoom, families of curves, and multiple viewport plots. SIG 
provides two user interfaces with a menu mode for occasional users 
and a command mode for more experienced users. Capability exits 
for multiple commands per line, command files with arguments, 
commenting lines, defining commands, automatic execution for 
each item in a repeat sequence, etc. SIG is presently available for 
VAX(VMS), VAX (BERKELEY 4.2 UNIX), SUN (BERKELEY 
4.2 UNIX), DEC-20 (TOPS-20), LSI-11/23 (TSX), and DEC PRO 
350 (TSX). 4 refs., 2 figs. 


28175 Calorimetric measurements of single-pulse high- 
power microwaves in oversized waveguides. Wharton, C.B.; 
Earley, L.M.; Ballard, W.P. (Laboratory of Plasma Studies, 
Cornell University, Ithaca, New York 14850). Review of Sci- 
entific Instruments; 57: No. 5, 855-858(May 1986). Contract 
AC04-76DP00789. 
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A method for measuring the peak power of a single micro- 
wave pulse in an oversized circular waveguide is presented. This 
measurement technique uses a new circular waveguide calorimeter 
to measure the total energy of the microwave pulse. The peak 
power is determined from the total energy and by measuring the 
pulse shape with a fast diode detector connected to a circular wa- 
veguide directional coupler. Measurements have been made at 3.15 
GHz for power levels up to 200 MW. Pulse widths were varied be- 
tween 5 and 50 ns giving pulse energies between 1 and 10 J. 


28176 Motor control and data-acquisition system: Auto- 
matic control of x-ray cameras. Starke, M.M.; Corcoran, 
D.W.; Bilello, J.C. (Department of Materials Science and 
Engineering, The State University of New York at Stony 
Brook, Stony Brook, New York 11794). Review of Scientific 
Instruments; 57: No. 5, 973-977(May 1986). Contract FG02- 
84ER45098. 

A unique motor control and data-acquisition system has been 
developed to automate experiments. The system is capable of con- 
troliing 16 stepping motors while collecting, analyzing, and graphi- 
cally displaying data. The system has been applied to automatically 
finding x-ray rocking curves and Bragg angles in x-ray topography. 
The Stony Brook motor control system has been successfully ap- 
plied to the automated control of double crystal and Berg—Barrett 
cameras. 


28177 Wave-front correctors by diamond turning. Meinel, 
A.B.; Meinel, M.P.; Stacy, J.E.; Saito, T.T.; Patterson, S.R. 
(California Institute of Technology, Jet Propulsion Labora- 
tory, Pasadena, California 91109). Applied Optics; 25: No. 6, 
824-825(15 Mar 1986). Contract W-7405-ENG-48. 

A wave-front corrector of highly anamorphic shape is fabri- 
cated using a single-point diamond turning method, and its perform- 
ance is tested. 


4404 Well Logging Instrumentation 


28178 (LA-tr—86-18) Pulsed neutron generator. Bespa- 
lov, D.F.; Bykovskii, Yu.A.; Vergun, I.I.; Kozlovskii, K.L.; 
Kozyrev, Yu.P.; Leonov, R.K.; Simagin, B.I.; Tsybin, A.S.; 
Shikanov, A.Ie. (Los Alamos National Lab., NM (USA)). 
Mar 1986. Contract W-7405-ENG-36. Translation of Opi- 
saniie izobreteniia k avtorskomu svidetel’stvu; (No. 580725) 
1979. 6p. NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE86009661. 

The paper describes a new device for generating pulsed neu- 
tron fields, utilized in nuclear geophysics for carrying out pulsed 
neutron logging and activation analysis under field conditions. The 
invention employs a sealed-off neutron tube with a laser ion source 
which increases neutron yield to the level of 10 neutrons per 
second or higher. 2 refs., 1 fig. (DWL) 


45 EXPLOSIONS AND EXPLOSIVES 
4501 Chemical 
REFER ALSO TO CITATION(S) 28173 


28179 (AD-A—162164/8/XAB) Design, fabrication, and 
field testing of a gas-particle velocity sensor. Technical 
report, 16 April 1982-23 May 1984. (Kaman Sciences Corp., 
Colorado Springs, CO (USA)). 31 Aug 1984. 92p. NTIS, 
PC A05/MF AO1. 

The vortex-shedding anemometer (VSA) was developed by 
Kaman Sciences Corporation (ca. 1967) for measuring transient gas- 
particle velocity in the flow behind an air shock wave. The original 
VSA was calibrated up to Mach 1 where the minimum response 
time was on the order of 700 microseconds. A higher velocity 
model was designed and tested up to Mach 2.2 with a response 
time approaching 100 microseconds. This new device was calibrat- 
ed in the quasi-steady state flow field of a transonic wind tunnel 
and in the transient flow in a shock tube. Four devices were fielded 
on test event DIRECT COURSE at the 240 KPa (35 psi) predicted 
overpressure level. Unfortunately, no unambiguous velocity meas- 
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urements were recorded on this test due to interchannel modulation 
cross talk in the multiplexed recording system. 


28180 Oil/high explosive compatibility study. Selection 
of safing fluids for damaged explosive assemblies. Harris, 
B.W. (Los Alamos National Lab., NM). Propellants, Explo- 
sives, Pyrotechnics; 9: 7-11(1984). 

From 10. Department of Energy meeting; Albuquerque, 
NM, USA (26-29 Oct 1982). 

A series of explosive compositions was treated with com- 
mercially available oils. Samples were analyzed by differential ther- 
mal analysis, accelerating rate calorimetry, and drop-weight impact 
test. Results were compared with those of the untreated composi- 
tions. Some systems showed definite incompatibilities. These data 
are beneficial to individuals who must select safing fluids for desen- 
sitizing explosives contained in assemblies that are damaged as a 
result of an accident. This is especially true where broken pieces of 
high explosives might rub together or against metal surfaces, thus 
causing increased hazards during handling operations. 12 refer- 
ences, 3 figures, 6 tables. 


4502 Nuclear 


REFER ALSO TO CITATION(S) 29113 


28181 (AD-A—162707/4/XAB) Development of research 
tools to study structure and evolution in the-intermediate alti- 
tude regime. Final technical report, 1 November 1983-31 Oc- 
tober 1984. Brecht, S.H. (Berkeley Research Associates, 
_ CA (USA)). 22 Jan 1985. 29p. NTIS, PC A03/MF 
AOl. 


This report covers the initial research on alternative methods 
to study aspects of the nonlinear dynamics of low- and intermedi- 
ate-altitude fireballs. The research consisted of developing a 2-D 
vertex-in-cell code, VINCE, and examining the flow field interac- 
tion of some simple multiple-burst scenarios during the rise and tor- 
using phase of the dynamics. This code will allow the study of a 
variety of potential structure mechanisms. It was determined that a 
3-D version of this code was possible. A final aspect of the research 
reported here was a cursory study of the problem of small-scale 
structure convention in large codes. Some speculative ideas are pre- 
sented. 


28182 (AD-A—163423/7/XAB) Examination and assess- 
ment of the strategic posture of the United states. Master's 
thesis. (Defense Intelligence Coll., Washington, DC (USA)). 
May 1985. 57p. NTIS, PC A04/MF AO1. 

In order to maximize the political, strategic, and tactical ef- 
fectiveness of nuclear weapons, it is essential to have a well- 
thought-out, viable, flexible employment plan that may be put into 
use rapidly. This strategic posture would allow a more-consistent 
and clearly understood policy to be espoused by the U.S. political 
leadership on a long-term basis; a policy that would not be subject 
to the vagaries and political opportunism that characterizes the U.S. 
political process on an almost continual basis. The U.S. should 
adopt a long-range strategic doctrine similar in concept to that of 
the Soviet Union. The idea that war is not an inconceiveable event 
and should be pursued with the most-decisive aims and carefully 
structured missions and objectives is something that has been miss- 
ing from U.S. strategic policy. The U.S. needs to consider what 
will happen after the first nuclear exchange. 


28183 (NASA-CP—2373, pp vp) NASTRAN analysis 
comparison to shock tube tests used to simulate nuclear 
—, Wheless, T.K. May 1985. NTIS, PC A20/MF 
AOl. 

In Thirteen NASTRAN Users’ Colloquium. 

This report presents a study of the effectiveness of the NAS- 
TRAN computer code for predicting structural response to nuclear 
blast overpressures. NASTRAN’s effectiveness is determined by 
comparing results against shock tube tests used to simulate nuclear 
overpressures. Seven panels of various configurations are compared 
in this study. Panel deflections are the criteria used to measure 
NASTRAN’s effectiveness. This study is a result of needed im- 
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provements in the survivability/vulnerability analyses subjected to 
nuclear blast. 


28184 (NVO—209-Rev.6) Announced United States nu- 
clear tests, July 1945-December 1985. Revision 6. (USDOE 
Nevada Operations Office, Las Vegas). Jan 1986. 76p. 
NTIS, PC A04/MF AOl; 1; GPO Dep. File Number 
DE86009165. 

All nuclear tests conducted and announced by the United 
States from July 1945 through December 1985 are listed both 
chronologically and alphabetically by event name, with the excep- 
tion of the GMX experiments. Each listing gives the event name, 
date and location, the type and purpose of the event, and the yield 
range. (LEW) 


28185 (SAND—86-0403) Derivation of Kane's equations 
of motion and the formulation of an initial-value problem for 
the Polaris A3 missile. Etter, J.R. (Sandia National Labs., 
Albuquerque, NM (USA)). Mar 1986. Contract AC04- 
76DP00789. 53p. NTIS, PC A04/MF A0Ol1; 1; GPO Dep. 
File Number DE86009784. 

Kane's Equations of Motion for the Polaris A3 missile are 
derived, and an initial-value problem which can be used in a time 
simulation of the missile’s flight is developed. A brief overview of 
Kane's method for dynamical analysis is included to assist readers 
who may not be familiar with the techniques employed. The model 
assumes rigid body dynamics, and accomodates the earth's geome- 
try and gravity field, the aerodynamic forces, and the missile’s 
thrust vector control. 


28186 (UCID—20667) Research on gas transport in 
chimneys: a progress report. Hearst, J.R. (Lawrence Liver- 
more National Lab., CA (USA)). 18 Mar 1986. Contract W- 


7405-ENG-48. 27p. NTIS, PC A03/MF AOI; 1; GPO Dep. 
File Number DE86008789. 


The results of the AGRINI and TIERRA experiments have 
led us to study three general topics: collapse phenomenology, CO2 
content measurement, and gas transport in chimneys. Our results so 
far are fragmentary, but we have been able to come to some tenta- 
tive conclusions: (1) a layer of strong material between depths of 24 
and 32 m, and perhaps some relatively strong material deeper, may 
have caused the AGRINI crater shape. This layer was absent at the 
nearby LABAN and CROWDIE events. We were unable to locate 
the layer with a surface penetrometer or surface seismic methods, 
but it may be possible to measure strength vs depth in situ by exam- 
ining the penetration depth of a projectile. (2) We can probably im- 
prove our knowledge of the in situ CO: content by calibrating a 
commercial carbon/oxygen logging system for NTS conditions. (3) 
It is possible to measure the response of the gas in a chimney to 
changes in atmospheric pressure. There can be significantly differ- 
ent gas transport in chimneys with the same pressure response, de- 
pending on the porosity and the distribution of the porosity. It is 
possible to perform an inexpensive experiment to study the gas 
transport in an existing chimney. 


28187 (UCRL—53705) Results of calculations of external 
gamma radiation exposure rates from fallout and the related 
radionuclide compositions: the Trinity Event. Hicks, H.G. 
(Lawrence Livermore National Lab., CA (USA)). Dec 
1985. Contract W-7405-ENG-48. 16p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86007481. 

This report presents data on calculated gamma radiation ex- 
posure rates and ground deposition of related radionuclides result- 
ing from the Trinity Event. 
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REFER ALSO TO CITATION(S) 27913, 28258, 28261, 28273, 28373 


28188 (ANL/ER—85-1) DeWitt field study: surface flux 
observations, in-situ soundings, and remote sensing of condi- 
tions affecting the behavior of the mixed layer over land. 
Coulter, R.L.; Wesely, M.L.; Sisterson, D.L.; Martin, T.J.; 
Hart, R.L.; Cook, D.R.; Hess, P.E.; Eloranta, E.W.; Hicks, 
B.B. (Argonne National Lab., IL (USA)). Mar 1986. Con- 
tract W-31-109-ENG-38. 175p. NTIS, PC A08/MF AOI; 1; 
GPO Dep. File Number DE86008942. 

The DeWitt field study, conducted July 10 to 21, 1979, pro- 
vides information on the structure of the lower 2 km of the atmos- 
phere and the surface boundary conditions for flat farmland in cen- 
tral Illinois. Mean wind and temperature profiles in the lower at- 
mosphere were measured by in-situ soundings both with high-reso- 
lution miniature radiosondes and an instrument package carried 
aloft by a kytoon. The height and depth of the entrainment zone at 
the top of the boundary layer, and some wind velocity component 
means and turbulence statistics were measured with lidar and sodar 
remote sensing systems. Standard meteorological surface observa- 
tions, measurements of solar and net radiation, and eddy fluxes of 
momentum, heat, water vapor, and ozone over a local maize 
canopy complete the body of data collected. This report summa- 
rizes methods of observation and data reduction and presents the 
processed data in tabular and graphic forms in a series of appendi- 
ces. These results can be used to test models of planetary boundary 
layer behavior, including the influences of surface fluxes and en- 
trainment aloft on the variation of mixed layer heights and mixing 
processes in the boundary layer. 


28189 (DOE/ER—0239, pp 15-24) Approaches to study- 
ing the global carbon cycle. Reichle, D.E.; Trabalka, J.R.; 
Solomon, A.M. (Oak Ridge National Lab., TN). Dec 1985. 
NTIS, PC A15/MF AO1. File Number DE86008222. 

In Atmospheric carbon dioxide and the global carbon cycle. 

A discussion of the research on the global carbon cycle is 
presented; the format is designed principally to orient the nonspe- 
cialist. The components of the discussion are categorized as foi- 
lows: Information exchange: Promote the optimum use of existing 
information, data and models by making them readily available to 
all interested researchers. Extant data analysis: Locate, decipher, 
evaluate and interpret the potentially useful information that exists 
in historical records and in scientific publications. Monitoring: Re- 
peated long-term measurements will be needed to determine the 
status of several reservoirs and sources in the global cycle and to 
validate cause-effect relationships for observed changes. Experimen- 
tation: Experimentation will be necessary to reveal the scientific 
basis for cause-effect relationships so fluxes can be quantified. Mod- 
eling: mathematical representations of the biogeochemical processes 
are necessary to integrate a diversity of data and to permit projec- 
tions of future conditions. 26 references, 4 figures. 


28190 (DOE/ER—0239, pp 113-140) Carbon dioxide ex- 
change between the atmosphere and terrestrial ecosystems. 
Houghton, R.A.; Schlesinger, W.H.; Brown, S.; Richards, 
J.F. (Woods Hole Marine Biological Lab., MA). Dec 1985. 
NTIS, PC A15/MF AO1. File Number DE86008222. 

In Atmospheric carbon dioxide and the global carbon cycle. 

The amount of carbon in biota and soils of the earth is esti- 
mated. The flux of carbon between the atmosphere and undisturbed 
terrestrial ecosystems is defined and discussed. The flux of carbon 
between the atmosphere and disturbed ecosystems is also discussed. 
152 references, 4 figures, 7 tables. 
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28191 (DOE/ER—0239, pp 141-173) Modeling the 
global carbon cycle and changes in the atmospheric carbon di- 
oxide levels. Emanuel, W.R.; Fung, I.Y.S.; Killough, G.G-.; 
Moore, B. III; Peng, T.H. (Oak Ridge National Lab., TN). 
Dec 1985. NTIS, PC AI15/MF AOl. File Number 
DE86008222. 

In Atmospheric carbon dioxide and the global carbon cycle. 

Major reservoirs and fluxes of carbon are discussed. General 
approaches to carbon cycle modeling are also discussed. Models of 
the atmosphere-ocean carbon system are discussed; a review of at- 
mosphere-ocean carbon models is presented and those models are 
tested and compared. Modeling changes in terrestrial carbon stor- 
age is discussed, and CO: variations and atmospheric circulation re- 
lationships are discussed. 81 references, 20 figures, 1 table. 


28192 (DOE/ER—0239, pp 175-213) Natural carbon 
cycle. Olson, J.S.; Garrels, R.M.; Berner, R.A.; Armentano, 
T.V.; Dyer, M.I.; Yaalon, D.H. (Oak Ridge National Lab., 
. Dec 1985. NTIS, PC A15/MF AO1. File Number 
DE86008222. 
In Atmospheric carbon dioxide and the global carbon cycle. 
The general operation of the global m cycle is briefly 
discussed, and the principal processes and reservoirs in the biogeo- 
chemical cycle are identified. Flux rates, turnover fractions and 
time frames are discussed; topics included in these discussions in- 
clude: erosion, deposition, atmospheric and biospheric rates, and 
residence times. Daily, seasonal, and multiyear fluctuations are dis- 
cussed, as well as variations seen on a scale of centuries to hun- 
dreds of thousands to multimillions of years. Examples of change 
and the interplay of driving and state variables are given, including 
carbonate and silicate cycles, organic carbon and sulfur cycles, 
carbon from wetland systems, and other ecosystems in the context 
of an evolving biosphere. 201 references, 8 figures, 3 tables. 


28193 (DOE/ER—0239, pp 248-287) Human alterations 
of the global carbon cycle and the projected future. Trabalka, 
J.R.; Edmonds, J.A.; Reilly, J.; Gardner, R.H.; Voorhees, 
L.D. (Oak Ridge National Lab., TN). Dec 1985. NTIS, PC 
A15/MF AO1. File Number DE86008222. 

In Atmospheric carbon dioxide and the global carbon cycle. 

Some of the complicating factors which are part of the at- 
tempt to simulate global carbon cycle response to human perturba- 
tions are discussed. The information which goes into these simula- 
tions is discussed, including: the contemporary atmospheric record, 
historical fossil fuel releases, historical atmospheric CO:, the role of 
the oceans, and potential roadblocks to improved understanding. 
Future conditions are discussed, and some of the factors which may 
become important are outlined. Among them: fossil fuel CO2 emis- 
sions, terrestrial biospheric CO» releases, and uncertainties in atmos- 
pheric CO: projections. Methods for projecting future atmospheric 
CO: levels are discussed, and reference projections with globally 
averaged carbon cycle models are made. 136 references, 10 figures, 
9 tables. 


28194 (DP—1701-1, pp 1-2, Paper 1.1) Comparison be- 
tween four different interregional air pollution models. Klug, 
W.; Builtjes, P.J.H.; Van Dop, H.; Van Egmond, N.D.; 
Glaab, H.; Goemer, D.; De Haan, B.J.; Hout, K.D.; Kesse- 
boom, N.; Roeckle, R.; Veldt, C. (Institut fuer Meteorolo- 
ie, Darmstadt, West Germany). Jul 1985. NTIS, PC A99/ 
oa tn File Number DE86002159. (CONF-8410165— 
ol.1). 
From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 
The intercomparison study was carried out in three phases. 
In phase I the numerical model procedures were evaluated. In 
phases II (with one hypothetical point source) and III (with a real 
SO2-emission inventory) model results were compared under three 
different meteorological situations. The most important conclusions 
from the study are as follows: the differences in the output data of 
the four models are mainly due to the differences in processing the 
meteorological data. None of the models showed a clear superiority 
over the others. For model calculations on this scale the (three-di- 
mensional) initial conditions and the fluxes across the boundaries 
must be taken into account. From all the meteorological input pa- 
rameters the mixing height and the wind field have the largest in- 
fluence on the results. 
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28195 (DP—1701-1, pp 1-12, Paper 1.2) Model valida- 
tion: purpose and expectations. Knox, J.B. (Lawrence Liver- 
more National Lab., CA). Jul 1985. NTIS, PC A99/MF 
A01. File Number DE86002159. (CONF-8410165—Vol.1). 
Contract W-7405-ENG-48. 

From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

In general, models are constructed, tested, and used in re- 
sponse to specific technical needs, questions, or regulatory use. The 
use of a model plays a strong role in the design of performance 
measures used in the comparison of model solutions to observa- 
tions. The reasons model validation is carried out are discussed in 
this context. It is suggested that model validation be viewed as a 
learning process where the modelers or analysts’ insights lead to 
key improvements, where the modeler is unconstrained to experi- 
ment and evaluate the alleged improvement, and where the model- 
er and the experimenter test models on new data sets or independ- 
ent subsets. It should be remembered that models need to be peri- 
odically challenged in order to identify model weaknesses, and the 
limitations of understanding. 7 references, 4 figures. 


28196 (DP—1701-1, pp 1-54, Paper 1.3) Current views of 
model performance evaluation. Dennis, R.L.; Irwin, J.S. (En- 
vironmental Sciences Research Lab., Research Triangle 
Park, NC). Jul 1985. NTIS, PC A99/MF A0O1. File Number 
DE86002159. (CONF-8410165—Vol.1). 

From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

Model evaluation is an investigation whose purpose is to 
gain insight about model performance. To do this one must try to 
develop an understanding of the observed data as well as the 
model-predicted data. It is recommended that methods and proce- 
dures be investigated and tested for scaling evaluation data sets into 
regimes in which the dominant dispersive processes are well pre- 
scribed. For each regime a fingerprint of characteristics is con- 
structed that describes the major features that can ideally be ob- 
served in the observed and predicted data. The defining set of char- 
acteristics will vary from one physical process to the next. The ap- 
plicability of any one particular field data set to each of the regimes 
and the precision to which each of the characteristics of the con- 
centration features are observed, is dependent upon the extensive- 
ness of the field study. No one data set can reasonably be expected 
to apply to all regimes. The model evaluation consists of an assess- 
ment of how well the model describes each of these defining char- 
acteristics, in light of the strengths and weaknesses of each given 
data set. Graphical analysis is important to the development of this 
assessment. 10 references, 18 figures, 3 tables. 


28197 (DP—1701-1, pp 1-22, Paper 1.4) Physics of dis- 
persion modeling and the philosophy of model testing. Hicks, 
B.B.; Dobosy, R.J. (Oak Ridge Associated Universities, 
TN). Jul 1985. NTIS, PC A99/MF AOl. File Number 
DE86002159. (CONF-8410165—Vol.1). 

From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

Assumptions made by modelers control the adequacy of 
their simulations. Every model calls for input data selected to meet 
some special situation, yet any model comparison calls for all 
models to be compared using a common data set. The intensive and 
specific data requirements of very complicated models are not 
likely to be satisfied, while there may well be far more data avail- 
able than necessary for the simpler models. No organized, determi- 
nistic model can hope to predict the consequences of random mo- 
tions in the atmosphere. Dispersion models predict an ensemble av- 
erage which can usually be estimated by some kind of space and/or 
time average. In concept, comparison between model outputs and 
observations should involve a careful examination of model assump- 
tions and data variability. An examination of planetary boundary 
layer structure indicates that averaging scales for comparison of 
model predictions and plume observations should be more than 10 
km for consideration of a detailed time record, or more than three 
hours if emphasis is on the spatial distribution. 14 references, 4 fig- 
ures. 
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28198 (DP—1701-1, pp 1-30, Paper 1.5) Simple method 
of evaluating air quality models. Hanna, S.R. (Environmental 
Research & Technology, Inc., Concord, MA). Jul 1985. 
NTIS, PC A99/MF AOl. File Number DE86002159. 
(CONF-8410165—Vol.1). 

From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

A simple one-step method is needed to evaluate air quality 
models. The following parameter (the dimensionless mean-square 
error) is suggested: M = (C/sub P/ - C/sub O/)?/C/sub O/-%, 
where C/sub P/ and C/sub O/ are predicted and observed concen- 
trations, and the overbar indicates an average. Confidence limits on 
M can be determined using chi-square tables as a first approxima- 
tion or the bootstrap procedure for greater accuracy. This method 
is tested by comparing the predictions of three models with obser- 
vations for a small data set (n = 26). Using the bootstrap proce- 
dure, it is shown that only two of the models are significantly dif- 
ferent from each other at a 95% confidence level. In the future, this 
method will be further tested using model predictions and observa- 
tions from three industrial sites and two tracer experiments. 12 ref- 
erences, | figure, 5 tables. 


28199 (DP—1701-1, pp 1-24, Paper 2.1) Evaluation tech- 
nique which uses the prediction of both concentration mean 
and variance. Lewellen, W.S.; Sykes, R.I.; Parker, S.F. Jul 
1985. NTIS, PC A99/MF AOl1. File Number DE86002159. 
(CONF-8410165—Vol.1). 

From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

An evaluation technique which discriminates between the 
natural inherent randomness in the atmosphere and model errors is 
proposed. It requires the prediction of the variance in concentration 
samples along with the prediction of the mean concentration. An 
integral version of a second-order closure model is used to make 
these predictions for the MATS data and selected periods of the 
EPRI-Kincaid data. The emphasis here is on the evaluation tech- 
nique since the model is still under development. Nevertheless, the 
evaluation shows that when modest adjustments in transport wind 
direction are made, more of the discrepancies between predictions 
and observations are due to the natural variability than are due to 
model errors. This suggests stringent constraints on the predictabil- 
ity of dispersion averaged over relatively short times. 8 references, 
5 figures, 1 table. 


28200 (DP—1701-1, pp 1-19, Paper 2.2) Robust methods 


for model evaluation. Med er, C.L.; Sun, F.K.; Burkhart, 
R.P. (Analytic Sciences Corp., Reading, MA). Jul 1985. 
NTIS, PC A99/MF AOl1. "Pile Neuman DE86002159. 
(CONF-84101 65—Vol.1). 

From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

Several robust statistical tools applied to air quality model 
evaluation were demonstrated. The example data were from the 
EPRI Kincaid experiment with predicted concentrations from a 
simple Gaussian plume model. Data normalization, statistical pa- 
rameter estimation, and data transformation tools were illustrated. 
The robust data normalization example showed that an underlying 
mixture distribution could be discovered using robust graphical pro- 
cedures. Existence of a mixture distribution suggests using the pow- 
erful EM algorithm for identifying statistical parameters of the mix- 
ture, leading to improved models for measurement minus prediction 
residuals. The robust bootstrap procedure was shown to yield 
useful confidence bound estimates as well as estimates of statistical 
parameters. These confidence bounds would aid the model evalua- 
tor in determining whether or not significant differences exist be- 
tween proposed models. Finally, a data transformation procedure 
was used to calculate a rotated prediction field for one day of the 
EPRI/Kincaid experiment. This preprocessing step would enable 
the model evaluator to avoid bias in the evaluation procedure due 
to faulty meteorological data beyond the model's control. 
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28201 (DP—1701-1, pp 1-46, Paper 2.3) Resampling and 
extreme value statistics in air quality model performance 
evaluation. Rao, S.T.; Sistla, G.; Pagnotti, V.; Petersen, 
W.B.; Irwin, J.S.; Turner, D.B. (New York State Dept. of 
Environmental Conservation, Albany). Jul 1985. NTIS, PC 
A99/MF AOl. File Number DE86002159. (CONF- 
8410165—Vol.1). 

From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

Specific data analysis techniques that will reveal the per- 
formance of air quality models in simulating the measured concen- 
trations’ cumulative distribution are discussed in this paper. The 
paper presents two types of analysis to compare model predictions 
with the measurements. In one analysis, extreme value statistics and 
the fitting of tail exponential distributions to both measured and 
predicted values are used in various ways to see if the measured 
and predicted values fit such distributions and to what degree the 
higher values of the cumulative frequency distributions coincide. In 
the second analysis, a resampling (bootstrap) technique is used to 
develop non-parametric confidence intervals for the entire cumula- 
tive distribution of the measured concentrations, and to derive em- 
pirical distributions for central tendency statistics and for differ- 
ences between measured and predicted mean and median values. 
The analysis is focused so as to show why the resampling is neces- 
sary and the degree to which mistaken judgments can be made with 
and without the technique, and comparisons between the discrimi- 
nating capabilities of tail fit type model evaluation and one using 
the resampling technique. It is shown that both bootstrap and ex- 
treme value statistics are needed to quantify the uncertainty associ- 
ated with the model predictions. These techniques are applied to 
the model predictions from RAM and measurements from the Re- 
gional Air Pollution Study data base to demonstrate their utility in 
the quantitative assessment of the model performance. 18 refer- 
ences, 5 figures, 4 tables. 


28202 (DP—1701-1, pp 1-26, Paper 2.4) Error propaga- 
tion methodology applied to experimental data. Watson, J.G.; 
Freeman, D.L.; Robinson, N.F.; Egami, R.T. (Desert Re- 
search Institute, Reno, NV). Jul 1985. NTIS, PC A99/MF 
A01. File Number DE86002159. (CONF-8410165—Vol.1). 

From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

The measurement uncertainty formula shows that even con- 
servatively small uncertainties for measured input variables can lead 
to concentration uncertainties that are larger than the predicted 
concentrations, causing predicted concentrations to be indistinguish- 
able from zero for practical purposes. For Stability Class C 63% 
and for Stability Class B 48% of the data pairs were associated 
with these large measurement errors, overall. For individual 
maxima these percentages were 48% and 58% for Class C and 
Class B, respective, overall. The percentage of large errors drops 
off at distances beyond 5 and 7 km. The measurement uncertainty 
formula describes uncertainty of predicted concentrations well for 
65 to 70% of cases consisting of the three highest observed concen- 
trations at each distance. Considering only maximum observed con- 
centrations for each hour, the uncertainty formula works well for 
45% to 50% of the cases. A more general applicability of the meas- 
urement error propagation formula may be revealed by applying it 
to points paired by rank (i.e., maximum predicted to maximum ob- 
served, second predicted to second observed, etc.), rather than 
paired in time and space. 11 references, 2 figures, 7 tables. 


28203 (DP—1701-1, pp 1-20, Paper 2.5) Limitations of 
atmospheric dispersion data and their contribution to uncer- 
tainties in dose assessment. Murphy, B.D.; Ohr, S.Y. (Oak 
Ridge National Lab., TN). Jul 1985. NTIS, PC A99/MF 
AOl. File Number DE86002159. (CONF-8410165—Vol.1). 
Contract AC05-840R21400. 

From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

The authors have studied a simple and much used model of 
atmospheric dispersion - the Gaussian plume. They discuss the un- 
certainties on the meteorological data which are input to the model 
and how these uncertainties could be used to estimate uncertainties 
for the modeling results. In doing this they have addressed both the 
uncertainty associated with a recorded climatology and the added 
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uncertainty arising from the year-to-year variability at any given lo- 
cation. 19 references, 8 figures. 


28204 (DP—1701-1, pp 1-26, Paper 3.1) MATS (mesos- 
cale atmospheric transport studies) experiments . Weber, 
A.H. (Savannah River Lab., Aiken, SC). Jul 1985. NTIS, 
PC A99/MF AOl. File Number DE86002159. (CONF- 
8410165—Vol.1). 

From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

The DOE-Savannah River Plant (SRP) has operated for 30 
years at its present site with a minimum impact on the surrounding 
vegetation and populace. The SRP has maintained an emergency 
response system for many years which includes a set of computer 
codes to predict the path and concentration of any unplanned air- 
borne release of pollutants. These computer codes are referred to as 
PUFF-PLUME, a part of the WIND emergency response system. 
The MATS experiments provide the opportunity for evaluation of 
the PUFF-PLUME models in the WIND system. An evaluation of 
the accuracy of the maximum ground level concentration has re- 
cently been completed. The MATS data were used by eight partici- 
pants at the recent DOE/AMS Model Evaluation Workshop. The 
MATS data are available to scientific organizations for analysis and 
model evaluation. 9 references, 11 figures. 


28205 (DP—1701-1, pp 1-17, Paper 3.2) Field validation 
of six-particle puff model. Sheih, C.M. (Argonne National 
Lab., IL). Jul 1985. NTIS, PC A99/MF A0O1. File Number 
DE86002159. (CONF-8410165—Vol.1). 

From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

Simulations with a puff dispersion model for atmospheric 
pollutants, developed at Argonne National Laboratory, have been 
compared with field data from the Mesoscale Atmospheric Trans- 
port Studies (MATS) at Savannah River Laboratory, South Caroli- 
na. The model treats a plume from a continuous source as a series 
of puffs emitted from the source. Each puff is represented by a set 
of six tracer particles, which define the size, shape and location of 
the puff. Initially, these particles are located at the surface of the 
source, on arbitrarily chosen orthogonal axes. The new locations of 
the particles are computed at each time step by taking into account 
advection, eddy diffusion, wind shear and entrainment of ambient 
air during puff rise. Calculations of puff rise are carried out by 
solving conservation equations of mass, momentum, and energy 
with a finite-difference method. The concentration distribution of 
each puff is determined by assuming a three-dimensional Gaussian 
distribution and fitting an ellipsoid to the six particles so that stand- 
ard deviations of concentrations correspond to half-lengths of the 
principle axes of the ellipsoid. The concentration at a point of inter- 
est is obtained by summing the contributions from nearby puffs. 
Fourteen tracer releases were simulated, with a correlation coeffi- 
cient between observed and simulated peak concentrations of 0.57. 
The average simulated peak concentration was 18% larger than the 
average observed peak concentration, while the standard deviation 
of the simulated peak concentration was 81% of the observed peak 
concentration. 9 references, 5 figures. 


26206 (DP—1701-1, pp 1-24, Paper 3.3) Evaluation of a 
Gaussian plume model using the MATS data. Smith, F.G. 
(Savannah River Lab., Aiken, SC). Jul 1985. NTIS, PC 
A99/MF AOl. File Number DE86002159. (CONF- 
8410165—Vol.1). 

From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

Gaussian plume model has been developed using recently 
derived formulations for atmospheric transport processes. Results 
from the 14 MATS experiments were used to test model predic- 
tions and to evaluate four methods for estimating plume dispersion 
parameters. Two methods use measured fluctuations in the wind di- 
rection to calculate plume dispersion. The other two methods use 
measurements of the surface-layer temperature gradient and similar- 
ity theory to indirectly estimate the dispersion parameters. Model 
performance was evaluated by comparing the maximum observed 
and predicted concentrations for each experiment. With few excep- 
tions, results obtained by indirectly estimating the dispersion param- 
eters were surprisingly accurate. The best of those models was able 
to predict maximum surface concentrations 1.7 times greater than 
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the observed values. A complete evaluation of the four dispersion 
schemes would require testing over a wider range of conditions. 
Results obtained using the MATS experimental data indicate that 
the SRL model and the Hicks correlations are useful techniques to 
apply. 9 references, 4 figures, 5 tables. 


28207 (DP—1701-1, pp 1-17, Paper 3.4) Evaluation of a 
series of SF; tracer releases using the MATHEW/ADPIC 
model. Rodriguez, D.J.; Rosen, L.C. (Lawrence Livermore 
National Lab., CA). Jul 1985. NTIS, PC A99/MF AO1. File 
Number DE86002159. (CONF-8410165—Vol.1). Contract 
W-7405-ENG-48. 

From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

In 1983, Savannah River Laboratory (SRL) created a data 
base useful in gauging the performance of atmospheric transport 
and diffusion models as part of its Mesoscale Atmospheric Trans- 
port Studies (MATS). The SRL record contains the results of 14 
tracer experiments conducted in and around the Savannah River 
Plant; SFe was released at a controlled rate and then sequentially 
sampled along a single arc of receptors at about 30 km form the 
source. The skill of MATHEW/ADPIC in predicting spatial distri- 
butions of SF¢ for all 14 experiments is examined using the ratios of 
the observed to calculated concentrations as an index of perform- 
ance. The subject of model sensitivity is also explored. While rec- 
ognizing the episodic and site dependent nature of any results, a 
tentative ranking of selected inputs in terms of the sensitivity of the 
model to their variation is provided. 11 references, 8 figures, 2 
tables. 


28208 (DP—1701-1, pp 1-15, Paper 3.5) Comparison of 
Gaussian plume model predictions using alternate sets of dis- 
persion parameters with MATS release data. Miller, C.W.; 
Cotter, S.J. (Oak Ridge National Lab., TN). Jul 1985. 
NTIS, PC A99/MF AOl. File Number DE86002159. 
(CONF-8410165—Vol.1). Contract AC05-84OR21400. 

From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

The Gaussian plume atmospheric dispersion model is widely 
used for calculating air concentrations resulting from short-term re- 
leases of pollutants to the atmosphere. As a result, it is appropriate 
to compare predictions from such a model, as implemented in the 
computer code DWNWND, with measured air concentration 
values resulting from the Mesoscale Atmospheric Transport Studies 
(MATS) being conducted by the Savannah River Laboratory. Max- 
imum 15 min. air concentrations of SFs up to 40 km downwind of 
the release point from 14 of the MATS tests have been compared 
with the ground-level, centerline air concentration predicted by 
DWNWND using eight different sets of atmospheric dispersion pa- 
rameters. Atmospheric stability class was specified on the basis of 
measured values of the standard deviation of the horizontal wind 
direction. Preliminary analysis of the results from these compari- 
sons indicates that the dispersion parameters developed at Julich, 
West Germany, based on tracers released from a height of 50 m, 
give the best overall agreement between the predicted and ob- 
served values. The median value of the ratio of predicted to ob- 
served air concentrations for this set of parameters is 1.3, and the 
correlation coefficient between the predictions and the observations 
is 0.72. For the commonly used Pasquill-Gifford dispersion param- 
eters, the values of these same statistics are 4.4 and 0.68, respective- 
ly. 22 references, 3 tables. 


28209 (DP—1701-1, pp 1-12, Paper 3.6) Comparison of 
MESOI atmospheric dispersion estimates with data and esti- 
mates from other models. Ramsdell, J.V.; Glantz, C.S.; An- 
drews, G.L. (Pacific Northwest Lab., Richland, WA). Jul 
1985. NTIS, PC A99/MF AO1. File Number DE86002159. 
(CONF-8410165—Vol.1). 

From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

The magnitudes and positions of maximum short-term con- 
centrations estimated by the MESOI and straight-line Gaussian dis- 
persion models are compared with the magnitudes and positions of 
concentration maxima observed following 14 tracer releases at the 
DOE Savannah River Laboratory. Diffusion classes were selected 
using NRC temperature difference and sigma theta criteria. The 
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models’ performances are compared statistically using analysis of 
variance and paired t-tests. The best performance is by the MESOI 
model using the split-sigma approach to selection of diffusion class- 
es: the geometric mean ratio between the model's concentration 
predictions and the observed concentrations is 1.1. The split-sigma 
approach to selecting diffusion classes is found to be significantly 
better than the temperature difference approach. 3 references, 5 
tables. 


28210 (DP—1701-1, pp 1-7, Paper 3.7) Effective trans- 
port winds using NWS surface weather observations. Pender- 
gast, M.M. (Savannah River Lab., Aiken, SC). Jul 1985. 
NTIS, PC A99/MF AOl. File Number DE86002159. 
(CONF-8410165—Vol.1). 

From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

This paper determines how well the true transport wind can 
be determined from an analysis of routine surface weather data. 
The key to this analysis is to use the MATS tracer data to estimate 
the true effective transport wind. This true wind is then compared 
with an objective analysis of adjusted surface wind data and the 
geotrophic wind determined from standard weather observations. 
The meteorological data used for this exercise is the 3-hr surface 
weather observations and ship reports used by the National Meteor- 
ological Center and obtained through the National Climatic Center, 
Asheville, NC. 7 references, 2 tables. 


28211 (DP—1701-1, pp 1-23, Paper 3.8) Evaluation of 
INPUFF with the MATS data base. Petersen, W.B. (Envi- 
ronmental Protection Agency, Research Triangle Park, 
NC). Jul 1985. NTIS, PC A99/MF AO1. File Number 
DE86002159. (CONF-8410165—Vol.1). 

From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

An integrated puff model, INPUFF, is evaluated using the 
MATS data base. A description of the model is provided outlining 
the salient characteristics. A brief description of the MATS data 
base, which consists of 14 SF, tracer releases with associated mete- 
orology, is also provided. INPUFF slightly over-estimated peak 
concentrations. Since the SFe puffs were well mixed for every 
tracer release, model performance is very sensitive to estimates of 
the mixing heights. The absolute mean fractional error between two 
techniques for estimating the mixing height was 0.87, which indi- 
cates a large uncertainty in this very important input parameter. 14 
references, 5 figures, 4 tables. 


28212 (DP—1701-1, pp 1-10, Paper 4.1) EPRI plume 
model validation project. Bowne, N.E. (TRC Environmental 
Consultants, Inc., East Hartford, CT). Jul 1985. NTIS, PC 
A99/MF AOl. File Number DE86002159. (CONF- 
8410165—Vol.1). 

From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

The following quantitative evaluations of Gaussian model 
predictions have been observed: any attempt to use plume models 
for estimates of short-term exposure at fixed receptors in a case-by- 
case basis may yield unreliable predictions. Correlation coefficients 
between maximum observed and predicted concentrations were 
below 0.3, indicating little skill. Model predictions of the cumula- 
tive frequency distributions of maximum 1-hour ground-level con- 
centrations failed to reproduce the observed distributions according 
to statistical tests of bias and goodness-of-fit. In general, the models 
tended to underpredict the median, upper quartile and the highest 
of the maximum concentrations when tracer data were used. The 
models failed to adequately replicate the plume footprint as charac- 
terized by the location (distance and direction to maximum) and 
width of the ground level plume. Plume axis location was often in 
error by more than 20 degrees of azimuth, and plume width was 
frequently underpredicted by a factor of 2 or more. 6 references, 3 
figures, 1 table. 


28213 (DP—1701-1, pp 1-15, Paper 4.2) Evaluation of a 
dispersion model based on a non-Gaussian analytical solution 
in turbulent shear flow. Tirabassi, T.; Tagliazucca, M.; Zan- 
netti, P. (Fisbat, C.N.R., Bologna, Italy). Jul 1985. NTIS, 
PC A99/MF AOl1. File Number DE86002159. (CONF- 
8410165—Vol.1). 
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From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

This paper presents a mixed methodology, for the simulation 
of atmospheric diffusion, in which vertical diffusion is computed 
using the analytical solution of the K-theory equation. Horizontal 
diffusion is simulated by the Gaussian formula. The performance of 
this approach is evaluated by comparison with SF¢ tracer data col- 
lected by EPRI. 10 references, 4 figures, 2 tables. 


28214 (DP—1701-1, pp 1-8, Paper 4.3) Evaluation of a 
variable trajectory model using EPRI data. Bowne, N.E.; 
Atwater, M.A. (TRC Environmental Consultants, Inc., East 
Hartford, CT). Jul 1985. NTIS, PC A99/MF AOl1. File 
Number DE86002159. (CONF-8410165—Vol.1). 

From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

SPECTRA is a Gaussian, variable-trajectory segmented- 
plume model. It can be used with observed or forecasted winds to 
complete plume trajectory, travel time, concentrations, decay and 
deposition. Either ground-level or elevated releases can be simulat- 
ed. The model is examined using an elevated source. Emission data 
were based on the SF. emission data for the Kincaid site. An ele- 
vated release of 187 m was assumed. The data from the EPRI 
project were processed for 13 sample periods. The sample of the 
plume at a given instance is portrayed graphically, and shows a 
more realistic location of the plume than would be obtained with 
straight-line Gaussian models. 1 reference, 3 figures. 


26215 (DP—1701-1, pp 1-34, Paper 4.4) Verification of 
the combined plume rise and dispersion model U.S.P.R. Hen- 
derson-Sellers, B.; Allen, S.E. (Univ. of Salford, England). 
Jul 1985. NTIS, PC A99/MF AOl. File Number 
DE86002159. (CONF-8410165—Vol.1). 

From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

Despite the increasing use of air pollution models for regula- 
tory application, major discrepancies still occur between models 
and also between models and observations. The problems of pre- 
dicting plume rise and subsequently ground level concentrations 
from a single source is evaluated here in terms of an integral plume 
rise and dispersion model (U.S.P.R.) which encompasses both buoy- 
ant rise and turbulent spreading; thus avoiding the problems of the 
concatenation of separate plume rise and dispersion models. The 
wide range of validity of the U.S.P.R. model is demonstrated firstly 
in terms of the plume rise component by comparison with the 
highly buoyant GCOS plume as well as with dense effluents and 
secondly with observed plume rise values derived as part of the in- 
tensive EPRI Kincaid observational data set. Furthermore calculat- 
ed values for ground level concentrations, derived from the un- 
modified plume rise model, U.S.P.R., are shown to be in tolerable 
agreement with the Kincaid data, both in terms of magnitude and 
location of occurrence. Further areas for development are high- 
lighted, especially in respect of the ratio of the length scales when 
the plume encounters, and possibly penetrates into, an elevated in- 
version layer. 49 references, 5 figures, 4 tables. 


28216 (DP—1701-1, pp 1-17, Paper 4.5) Evaluation and 
sensitivity study of the MATHEW/ADPIC models using 
EPRI plains site data for a tall stack. Peterson, K.R.; Lange, 
R. (Lawrence Livermore National Lab., CA). Jul 1985. 
NTIS, PC A99/MF AOl. File Number DE86002159. 
(CONF-8410165—Vol.1). Contract W-7405-ENG-48. 

From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

The authors selected 3 of the 13 EPRI Plains Site intensive 
measurement periods for study; the 3 data sets are representative of 
a morning transition, daytime and an evening transition. For each 
period, the authors used measured plume heights, when available, 
screened all meteorological input, especially the upper air winds, 
used measured o-/sub theta/ values from the 100 m meteorological 
tower with an extrapolated o/sub theta/ at the top of the computa- 
tional grid, employed a better boundary condition on the surface 
concentrations and used the latest version of MATHEW/ADPIC. 
With these changes calculated maximum SF¢ concentrations, paired 
in time but not in space, show much better correspondence to 
measurements than the earlier SAI calculations. A similar compari- 
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son between measurements and calculations using Briggs’ plume 
heights indicates that using Brigg’s formulation gives results that 
are inferior to calculations using measured plume heights. Howev- 
er, comparison of our calculations (paired in space and time) using 
measured vs. Briggs’ plume heights, with no changes in other input 
values, show only minor differences. This may largely be due to 
the type of ratio analysis used which weighs all samplers equally, 
regardless of the concentration level. 


28217 (DP—1701-1, pp 1-20, Paper 4.6) Taking account 
of vertical variations in stability in the AERAD radiation and 
dose model. Davis, P.A. (Whiteshell Nuclear Research Es- 
tablishment, Pinawa, Manitoba). Jul 1985. NTIS, PC A99/ 
MF AOl. File Number DE86002159. (CONF-8410165— 
Vol. 1). 

cee DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

AERAD is a Gaussian plume model. While a Gaussian 
model works well under the relatively controlled conditions of a 
particular diffusion trial, it is not realistic to expect equally good 
performance in a monitoring situation over much larger time and 
distance scales. The basic Gaussian model will tend to fail in the 
latter case for two main reasons: it can’t account for the three-di- 
mensional nature of the wind field on these scales; and it cannot 
account for the variations of the other important meteorological pa- 
rameters with height and time. This paper addresses the second of 
these two points. A description of the AERAD model in the form 
in which it is used at Whiteshell Nuclear Research Establishment is 
presented. The changes required to make AERAD compatible with 
the EPRI experiments are described, along with the way in which 
the required meteorological input parameters were extracted from 
the EPRI data set, and the seven simulations made of the EPRI 
concentration data. 18 references, 4 figures. 


28218 (DP—1701-1, pp 1-31, Paper 4.7) Computational 
comparisons to EPRI measurements using a three dimension- 
al moments method. Cooper, R.E.; Smith, F.G. (Savannah 
River Lab., Aiken, SC). Jul 1985. NTIS, PC A99/MF A0O1. 
File Number DE86002159. (CONF-8410165—Vol.1). 

From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

Some of the EPRI experiments have been simulated by a 
computer model based on the moments method. Although the per- 
formance of the MOMENTS code compares favorably with results 
from other workshop participants these simulations indicate that it 
is very difficult to achieve high accuracy in predicting ground level 
concentrations when the objective is to predict the exact magnitude 
at a given location. Using the figure of merit method, analyses 
show that predictive efficiency accounting for both direction and 
magnitude is much less than 50% generally. Average efficiency de- 
termined by comparison analyses for all experiments that were sim- 
ulated was about 30% with a range from 0.2 to 75%. This average 
percentage is considered to be optimistic since some of the experi- 
mental results were so complex that they were obviously impossible 
to simulate mathematically. In some cases it was possible to im- 
prove simulation efficiency by rotating the computational results to 
agree directionally with the experimental data. 6 references, 10 fig- 
ures, 1 table. 


28219 (DP—1701-1, pp 1-6, Paper 4.8) Sequential puff 
model for the dispersion of power plant plumes. Berman, S. 
(State Univ. College, Oneonta, NY). Jul 1985. NTIS, PC 
A99/MF AOl. File Number DE86002159. (CONF- 
8410165—Vol.1). 

From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

The sequential puff model has not yet undergone exhaustive 
testing and evaluation, however, preliminary statistical analysis of 
the model's performance for the EPRI-Kincaid experiment has been 
carried out. EPRIPUFF'’s gridded dosages were contoured by com- 
puter and the resulting contours compared to observed patterns 
using SRL’s pattern recognition program. Figures of Merit were 
calculated to determine how well predictions and observations 
overlapped. Comparison of the sequential puff model with the thir- 
teen other competing models at the Workshop showed EPRIPUFF 
to be below average in performance when viewed in terms of Box 
Plots of cross-arc and downwind normalized concentrations. On 
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the other hand, it appeared to be above average when the Box Plot 
concentrations were plotted using log-normal coordinates. Overall, 
the model ranked about average in performance. That the sequen- 
tial puff model appears to perform no worse than average is a 
strong argument for its continued study and refinement. The 
model's minimum computation time and adaptability to small com- 
puter systems are also in its favor. 9 references. 


28220 (DP—1701-1, pp 1-14, Paper 4.9) Danish OML 
point source dispersion model. Tests performed with EPRI 
data. Olesen, H.R. Jul 1985. NTIS, PC A99/MF AO1. File 
Number DE86002159. (CONF-8410165—Vol.1). 

From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

The structure of the complete OML modelling system is de- 
picted. The various elements of the meteorological part (methods to 
transform routine meteorological measurements into physical quan- 
tities basic to dispersion processes, such as net radiation, sensible 
heat flux, friction velocity, Monin-Obukhov length and boundary 
layer height) have been documented. In many respects the model is 
comparable to that of Weil and Brower (1984), but it is significantly 
different in its formulation of dispersion parameters. The model is 
evaluated using center line concentrations, defined as the maximum 
concentrations found in each concentric chain of monitors. 5 refer- 
ences, 9 figures. 


28221 (DP—1701-1, pp 1-17, Paper 5.1) MATHEW- 
ADPIC model evaluation of the 1980 ASCOT geysers drain- 
age flow experiment. Lange, R. (Lawrence Livermore Na- 
tional Lab., CA). Jul 1985. NTIS, PC A99/MF A0O1. File 
Number DE86002159. (CONF-8410165—Vol.1). Contract 
W-7405-ENG-48. 

From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

When the MATHEW-ADPIC model was validated against 
the four most significant ASCOT night time drainage flow tracer 
experiments at the Geysers Anderson Springs Valley, some deterio- 
ration of model performance was found over results obtained in 
earlier, simpler validation studies. The Geysers experiments were 
conducted in complex terrain under complex meteorological and 
difficult experimental conditions, while the earlier experiments were 
conducted in simple terrain with near neutral meteorology and well 
defined sampler arcs. Overall, 50% of the computed samples agreed 
within a factor of five with observed, while for flat terrain 50% 
agreed within a factor of 2 of measured. The difference can be at- 
tributed to the more complex physics encountered and to the in- 
creased difficulty in designing a validation experiment. 8 references, 
11 figures. 


26222 (DP—1701-1, pp 1-19, Paper 5.2) Evaluation of a 
two-dimensional drainage flow model for complex terrain 
using ASCOT data. Smith, F.G.; Garrett, A.J. (Savannah 
River Lab., Aiken, SC). Jul 1985. NTIS, PC A99/MF AOI. 
File Number DE86002159. (CONF-8410165—Vol.1). 

From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

A two-dimensional model has been developed to describe 
drainage flow in complex terrain. The model yields good predic- 
tions of drainage wind fields and flow depths. Monte Carlo model 
calculations of perfluorocarbon tracer gas concentrations in the 
Geysers area were also in good agreement with observations. Time 
series of predicted and observed concentrations show that the 
model can predict maximum concentrations at specific locations 
and tracer plume duration. The arrival times for the tracer plumes 
were consistently early in the model simulations. Vertical wind 
shear in the real atmosphere may contribute to the lag in surface 
measurements. The two-dimensional model was found to be insensi- 
tive to including moderate ambient winds in the calculation. This 
makes it difficult to distinguish any difference between the five 
ASCOT experiments. Nevertheless, the model is capable of simulat- 
ing pure drainage flows using only the local terrain as input. The 
model is suitable for use in industrial siting studies in complex ter- 
rain. 2 references, 9 figures, 1 table. 
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28223 (DP—1701-1, pp 1-55, Paper 5.3) Performance 
evaluation of two first-order closure complex-terrain disper- 
sion models under nocturnal conditions. Tesche, 
T.W.; Haney, J.L.; Morris, R.E. (Systems Applications, 
Inc., San Rafael, CA). Jul 1985. NTIS, PC A99/MF AOl1. 
File Number DE86002159. (CONF-8410165—Vol.1). 

From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

The Savannah River Laboratory 2DFLOW model and the 
Systems Applications, Inc. Hybrid model were used to simulate the 
five night time drainage tests performed during the 1980 ASCOT 
field program at the Geysers. Comparisons between predictions and 
observations for two perfluorocarbon tracers and SFs were made 
for each test. Both models performed very poorly in predicting the 
maximum observed ground-level tracer concentrations. Both 
models exhibited large systematic biases toward overestimation of 
tracers throughout the entire range of concentrations. For all tests 
and tracers examined, the 2DFLOW model tends to predict larger 
ground-level tracer concentrations than does the Hybrid model. 
While neither model demonstrated a high degree of predictive ca- 
pability, the 2DFLOW model outperformed the Hybrid model in 
most of the statistical evaluations, which indicates that the 
2DFLOW model may be more appropriate for simulating nocturnal 
drainage flows. 44 references, 9 figures, 3 tables. 


26224 (DP—1701-1, pp 1-27, Paper 5.4) Simulations of 
the ASCOT 80 night 2 tracer data with three-dimensional 
transport/diffusion models using two data sets. Bunker, S.S. 
Jul 1985. NTIS, PC A99/MF AOl. File Number 
DE86002159. (CONF-8410165—Vol.1). 

From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

The 1980 ASCOT (Atmospheric Studies in Complex Ter- 
rain) data base consists of five experimental nights in the rugged 
Geysers Area of Northern California during which many meteoro- 
logical parameters were recorded and five tracers were released 
and collected at samplers. A subset of this data base was made 
available to the 1984 Model Evaluation Workshop. The tracer data 
of the second experimental night was modeled with the three-di- 
mensional wind/diffusion models ATMOS1/ATMOS2 with both 
the full and the limited data set. The results were evaluated by 
visual, graphical, and statistical methods. 5 references, 19 figures, 4 
tables. 


28225 (DP—1701-1, pp 1-36, Paper 5.5) Numerical simu- 
lations of the night 2 data of the 1980 ASCOT experiments in 
amada, T. (Los Alamos Na- 
, NM). Jul 1985. NTIS, PC A99/MF A0O1. File 

Number DE86002159. (CONF- 8410165—Vol. 1). 

From DOE/AMS air pollution model evaluation workshop; 
Charleston, SC, USA (23 Oct 1984). 

A three-dimensional, time dependent hydrodynamic primi- 
tive equation model was used to simulate the distribution of noctur- 
nal drainage winds, temperature, and turbulence in the California 
Geysers area. The case studied here (Night 2) was under the condi- 
tion that the ambient airflow was easterly and the direction of main 
drainage flow was westerly. The computed depth of drainage flow 
was less than 50 m at the ridge, and increased to 150 m at the 
valley, which agrees well with the observation. The computed 
wind speed at the ridge was smaller than the observation, but it 
agreed well at the valley site. Vertical wind variances measured by 
a doppler sodar indicated relatively large turbulence despite the 
fact that stable density stratification dominated throughout the 
night. The computed vertical wind variances were also larger than 
those observed over flat terrain, but smaller than the values record- 
ed by the doppler sodar. The computed wind vectors and turbu- 
lence were used to simulate the surface concentration of perfluoro- 
carbon trace gas. The model used is based on a random-particle sta- 
tistical method. Twenty percent of the computed concentration was 
within a factor of two of the observation, 50% within a factor of 5 
and 62% within a factor of 10. 13 references, 20 figures, 2 tables. 


28226 (IC—84/228) Introduction to the application of re- 
laxation method in numerical weather prediction. Aquino, 
E.M. (International Centre for Theoretical Physics, Trieste 
(Italy)). Nov 1984. 13p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86701585. 
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This paper is intended for workers in the field of numerical 
weather prediction to acquire experience and gain insight on the 
use of the relaxation method. Two approaches were carried out, 
one by explaining the method using hand calculations as applied to 
a given problem and the second one was the discussion of how the 
calculations could be carried out on a digital computer. (author). 3 
refs, 5 figs. 


28227 (JAERI-M—85-020) Report of meteorological ob- 
servations at the site of Tokai Research Establishment in 
1982. Obata, Kazuichi; Yabuta, Hajimu; Yamaguchi, Taken- 
ori; Katagiri, Hiroshi; Kokubu, Morinobu. (Japan Atomic 
Energy Research Inst., Tokyo). Mar 1985. 49p. (In Japa- 
nese). NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE86701586. 

Results of meteorological observations such as wind speeds, 
wind directions, solar and net radiations, air temperatures at the site 
of Tokai Research Establishment in 1982 are summarized in the 
form of meteorological statistics in this report. Hourly data (mean 
of 10 minutes of each hour) are used for the statistical calculation 
to obtain daily means of all observation items, monthly frequency 
distribution of wind speeds, atmospheric stabilities by wind direc- 
tions and hourly means of wind speed in a month etc. (author). 


28228 (LA—10301-C, pp 287-306) Tracer applications 
for the study of precipitation process. Semonin, R.G. (Illinois 
State Water Survey, Champaign). Dec 1984. NTIS, PC 
Al16/MF AOl. File Number DE85010573. (CONF- 
8405224—). 

From Workshop on atmospheric tracers; Santa Fe, NM, 
USA (21 May 1984). 

Tracer simulation of both cloud condensation and ice nuclei 
will add the final technique for quantifying the precipitation proc- 
esses. A note of caution must be expressed, however, because the 
entire field of weather modification has been intentionally placing a 
tracer into clouds for more than 35 years. The problem is that the 
tracer presumably influences the cloud microphysics and, in turn, 
the cloud dynamics. This feedback leads to a paradox. If a suitable 
tracer is inert to the in-cloud physical and chemical processes, then 
it is not a reliable tracer of the very processes needing quantifica- 
tion. On the other hand, if the tracer enters fully into the thermo- 
dynamic system that is the cloud, the result may be an inadvertent 
modification of the cloud itself. 13 references, 7 figures, 1 table. 


28229 (LA—10301-C, pp 357-361) New physical Lagran- 
gian tracer. Zak, B.D. (Sandia National Labs., Albuquerque, 
NM). Dec 1984. NTIS, PC A16/MF AOl1. File Number 
DE85010573. (CONF-8405224—). 

From Workshop on atmospheric tracers; Santa Fe, NM, 
USA (21 May 1984). 

Although much work remains to be done, it now appears 
that a physical Lagrangian tracer will be operational and available 
for use within the near future. The tracer is an adjustable-buoyancy 
constant-volume balloon with onboard machine intelligence and an 
appropriate array of sensors. World-wide tracking and data report- 
ing will be accomplished by means of the ARGOS satellite-borne 
data system. 5 references, 1 figure. 


28230 Feedback in the climate: Accuracy of first-order 
estimates. Hall, M.C.G. (Engineering Physics and Mathe- 
matics Division, Oak Ridge National Laboratory, Oak 
Ridge, TN 37831). Journal of the Atmospheric Sciences; 43: 
No. 4, 397-398(15 Feb 1986). Contract AC05-840R21400. 

A formula is given to estimate the sensitivity to feedback of 
a mathematical model for climate. (AIP) 


28231 Comparison of wind speed shears for frontal and 
undisturbed synoptic conditions. Sheih, C.M. (Argonne Na- 
tional Lab., IL). Boundary-Layer Meteorology; 28: 329- 
342(1984). 

Wind speed shear parameters derived from data collected at 
a 481-m TV tower are computed for disturbed conditions (cold 
frontal passage), all undisturbed winds, undisturbed high winds, and 
undisturbed low winds. The exponential values of the wind speed 
power law for the case of disturbed conditions are found to be 
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smaller than those for the case of all undisturbed winds, for practi- 
cally all atmospheric stabilities; the largest exponential value (0.45) 
appears in the undisturbed low wind case at Richardson numbers 
near 0.25. The largest mean and standard deviations of the wind 
shear at the lowest layer (7-26m) are 0.129 and 0.066 s~', respec- 
tively, which occur for the high wind case at near-neutral stability. 
The most significant differences between the cases of disturbed and 
all undisturbed winds are that the former has much larger wind 
speeds and wind shear standard deviations in atmospherically-stable 
conditions. 13 references, 9 figures, 2 tables. 


28232 Climate-chemistry connection. Broecker, W.S.; 
Peng, T.H. (Columbia Univ., Palisades, NY). pp 327-336 of 
Climate processes and climate sensitivity. Washington, DC; 
American Geophysical Union (1984). Contract W-7405- 
ENG-26. 

The impacts on ocean chemistry of a variety of scenarios ca- 
pable of producing the 90 x 10~° atmosphere glacial to interglacial 
increase in CO: are explored. It is shown that each scenario pro- 
duces a unique combination of *C, Cd, O2 and CaCOs dissolution 
responses. Thus, once the authors have reliable ocean wide records 
of these parameters, it should be possible to greatly reduce the list 
of those scenarios capable of explaining this CO. change. If the au- 
thors present information regarding these records is correct, then 
the only acceptable hypotheses are shelf deposition, Redfield ratio 
change plus forest growth or phosphorite deposition plus forest 
growth. When global cadmium records become available further 
cuts will be possible. 17 references, 11 figures, 1 table. 


28233 Kinetic energy budget over the west Pacific during 
dominant trade wind and active monsoon regimes. Ding, Y.; 
Reiter, E.R. (Colorado State Univ., Fort Collins). Archiv 
fuer Meteorologie, Geophysik und Bioklimatologie, Series A; 
32: 201-229(1983). Contract AC02-76EV01340. 

During July 1972, when an active monsoon and its attendant 
intertropical convergence zone (ITCZ) dominated much of the 
tropical West Pacific and five typhoons and a depression formed in 
the area under study, cross-isobaric generation of the eddy kinetic 
energy took place in the upper (300 to 100 mb) and lower tropo- 
sphere (1000 to 700 mb), with weak dissipation at middle levels. 
The total amount of eddy kinetic energy produced in the area 
during July 1972 was five times greater than during July 1975, 
when strong southeast trace winds prevailed over most of the West 
Pacific and no typhoons formed in that area. In the 1972 case, a 
significant portion of the generated eddy kinetic energy was export- 
ed out of the region, whereas in the 1975 case the area imported a 
considerable amount of eddy kinetic energy to compensate for dissi- 
pation mainly in the upper troposphere. The kinetic energy balance 
in the general flow of the two contrasting periods revealed opposite 
behavior. The budget for July 1972 was characterized by cross-iso- 
baric destruction of kinetic energy in the whole troposphere, with a 
maximum at middle levels, and with a negative dissipation term 
which compensated for the cross-isobaric destruction through the 
interaction between the grid-scale flow and subgrid scale disturb- 
ances. In contrast, the cross-isobaric generation and positive dissipa- 
tion term constituted a balance of kinetic energy in July 1975. 19 
references, 12 figures, 6 tables. 


28234 Stability class determination: a comparison for on 
site. Bowen, B.M.; Dewart, J.M.; Chen, A.I. (Los Alamos 
National Lab., NM). pp 211-214 of Sixth symposium on tur- 
bulence and diffusion. Boston, MA; American Meteorologi- 
cal Society (1983). 

From 6. symposium on turbulence and diffusion; Boston, 
MA, USA (22-25 Mar 1983). 

This paper compares the Pasquill method of determining sta- 
bility class at a site with irregular terrain with other commonly 
used methods: vertical temperature difference (AT), Richardson 
number (Ri) and Bulk Richardson number (Ri/sub B/), and hori- 
zontal standard deviation of wind (ophi and vertical standard devi- 
ation of wind (ophi). Also the indirect methods of measuring tur- 
bulence, such as the Pasquill method, are compared to direct meas- 
ures of turbulence, ophi and ophi. 7 references, 4 figures, 4 tables. 
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28235 Comparison of lateral and vertical diffusion in sev- 
eral valleys. Barr, S. (Los Alamos National Lab., NM). pp 
142-146 of Sixth symposium on turbulence and diffusion. 
Boston, MA; American Meteorological Society (1983). 

From 6. symposium on turbulence and diffusion; Boston, 
MA, USA (22-25 Mar 1983). 

Nocturnal tracer experiments at four valley sites demonstrate 
a cross section of the complicating phenomena attending the trans- 
port and diffusion of airborne materials in complex terrain. A rea- 
nalysis of previously published data is presented. It provides an in- 
tercomparison of dispersion at the four sites in terms of.their topo- 
graphic structure. Plume models are adopted as a focus of discus- 
sion and a point of departure to examine nonplumelike behavior in 
the tracer data. The sites studied are: Los Alamos Canyon, New 
Mexico, Corral Gulch, Colorado, Parachute Creek, Colorado, and 
Anderson Creek Valley, California. 9 references, 7 figures, 2 tables. 


28236 Two-dimensional simulation of drainage flow and 
tracer gas transport in the Geysers area. Smith, F.G.; Gar- 
rett, A.J. (Savannah River Lab., Aiken, SC). pp 66-68 of 
Sixth symposium on turbulence and diffusion. Boston, MA; 
American Meteorological Society (1983). Contract AC09- 
76SRO00001. 

From 6. symposium on turbulence and diffusion; Boston, 
MA, USA (22-25 Mar 1983). 

A simplified two-dimensional dynamical drainage flow 
model has been coupled with Monte Carlo transport and diffusion 
calculations to predict pollutant dispersion in drainage flow. The 
equations of motion and the mass continuity equation in a terrain- 
following coordinate system form the basis for the model. The 
equations were solved with a fourth-order finite difference scheme 
to obtain the drainage layer depth (h) and the wind filed compo- 
nents (u and v). Model simulations of drainage flow were compared 
to observations from the Geysers area of northern California and 
the Savannah River Plant of South Carolina. At both locations, the 
two-dimensional model made good predictions of wind direction 
and flow depth. Monte Carlo model predictions of tracer gas distri- 
butions in the Geysers area were in good agreement with observa- 
tions. 3 references, 3 figures. 


28237 Real-time plots of vertical meteorological profiles 
using a balloon-borne telemetry system. McMillen, R.T.; 
VanHoesen, M.J.; Hosker, R.P. Jr. (National Oceanic and 
Atmospheric Administration, Oak Ridge, TN). pp 161-164 
of Fifth symposium on meteorological observations and in- 
strumentation. Boston, MA; American Meteorological Soci- 
ety (1983). 

From 5. symposium on meteorological observations and in- 
strumentation; Toronto, Ontario, Canada (11-15 Apr 1983). 

The Atmospheric Instrumentation Research Tethersonde is a 
commercially available balloon-borne telemetry system, and is in 
widespread use for planetary boundary layer research. A new, 
more sophisticated system, dubbed ADAS has recently been of- 
fered by the same manufacturer. A portable computer with a CRT, 
thermal printer, and digital tape cassette has been interfaced to both 
the AIR instruments to acquire data and generate real-time plots of 
meteorological variables from both Tethersondes and Airsondes. 
The equipment has been successfully operated during the ASCOT 
field programs over a period of about two years. The equipment is 
portable, and may be deployed in remote areas and rough terrain 
by using a small, lightweight gasoline-powered generator. The au- 
thors can provide the necessary software gratis on digital cassette 
tape. 5 references, 5 figures. 


28238 Comparison of observations and model predictions 
of nocturnal drainage flow over a simple slope. Rao, K.S.; 
Nappo, C.J. (National Oceanic and Atmospheric Adminis- 
tration, Oak Ridge, TN). pp 184-187 of Sixth symposium on 
turbulence and diffusion. Boston, MA; American Meteoro- 
logical Society (1983). 

From 6. symposium on turbulence and diffusion; Boston, 
MA, USA (22-25 Mar 1983). 

A two-dimensional time-dependent drainage flow model is 
briefly described. It was developed at ATDL as part of the 
ASCOT program, and shows results of its simulation of two select- 
ed study cases of the drainage flow observations over a nearly two- 
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dimensional slope on Rattlesnake Mountain near Richland, Wash- 
ington. The numerical model is based on a turbulent kinetic energy 
closure, and predicts the mean wind and temperature profiles, tur- 
bulent fluxes, and depth of the drainage flow. Model predictions 
compare well with observations. The results show that the model is 
capable of reproducing the observed details of drainage flow, and 
will be a useful tool for studying drainage flow characteristics, par- 
ameterization and sensitivity analyses, and other future applications. 
7 references, 7 figures. 


28239 Turbulence parameters derived from smoke-plume 
photoanalysis. Nappo, C.J. (National Oceanic and Atmos- 
pheric Administration, Oak Ridge, TN). pp 329-332 of Sixth 
symposium on turbulence and diffusion. Boston, MA; Amer- 
ican Meteorological Society (1983). 

From 6. symposium on turbulence and diffusion; Boston, 
MA, USA (22-25 Mar 1983). 

A test of the smoke-plume method was conducted in the 
large wind tunnel of the US EPA Fluid Modeling Facility located 
at Research Triangle Park. Results of the test are presented, and 
indicate that the smoke plume technique is an accurate and cost- 
effective method of obtaining instantaneous and time-averaged at- 
mospheric dispersion estimates in the field and the laboratory. 
These data, when used with the results of homogeneous turbulence 
diffusion theory, can lead to estimates of turbulence parameters 
which otherwise cannot be easily obtained. 9 references, 2 figures, 2 
tables. 


28240 Methods of estimating meteorological representa- 
tiveness. Nappo, C.J. (National Oceanic and Atmospheric 
Administration, Oak Ridge, TN). pp 246-252 of Fifth sym- 
posium on meteorological observations and instrumentation. 
Boston, MA; American Meteorological Society (1983). 

From 5. symposium on meteorological observations and in- 
strumentation; Toronto, Ontario, Canada (11-15 -~ 1983). 

The space-time variability of meteorological quantities neces- 
sitates that all users be aware of the representativeness of their data. 
A general definition of representativeness is presented. Types of 
representativeness are discussed, including measurement, point-to- 
point, point-to-volume, and temporal. Measures of representative- 
ness are also discussed. Among these are representativeness based 
on residuals, representativeness based on autocorrelation and struc- 
ture functions and representativeness based on frequency distribu- 
tions. Some examples of the application of these concepts are repre- 
sentativeness of wind measurements, air quality measurements, and 
precipitation measurements. 19 references, 6 figures, 2 tables. 


28241 Near surface temperature field in a basin during 
nocturnal drainage flow. Kyle, T.G.; Clements, W.E. (Los 
Alamos National Lab., NM). pp 123-125 of Sixth symposi- 
um on turbulence and diffusion. Boston, MA; American 
Meteorological Society (1983). 

From 6. symposium on turbulence and diffusion; Boston, 
MA, USA (22-25 Mar a 

Data collected by 27 NCAR PAM stations during the 1980 
DOE ASCOT experiments in the Anderson Creek valley of north- 
ern California were used in an analysis of the nighttime near-surface 
air temperature in a complex basin. A critical pressure or elevation 
exists each night. Stations above this elevation show an increase in 
temperature during the night, while those below it show a decrease. 
Cooling rates increase with decreasing elevation in the basin. A 
possible explanation of this behavior is the combined effects of local 
radiative cooling and advective warming due to entrainment of ex- 
ternal air. 2 references, 2 figures, 1 table. 


28242 Vortex development in boundary layer flows over 
two-dimensional ramps. Pendergrass, W.R.; Arya, S.P.S. 
(Oak Ridge Associated Universities, TN). pp 333-336 of 
Sixth symposium on turbulence and diffusion. Boston, MA; 
American Meteorological Society (1983). 

From 6. symposium on turbulence and diffusion; Boston, 
MA, USA (22-25 Mar 1983). 

Pulsed-wire and hot-wire velocity measurements were made 
in the EPA Meteorological Wind Tunnel to examine vortex devel- 
opment over two-dimensional escarpments with slopes ranging 
from 14 to 90 degrees. The 90 degree measurements suggest a 
roughly 45 degree slope of flow bounding the vortex pattern 


50 ENVIRONMENTAL SCIENCES, ATMOSPHERIC 
5001 Basic Studies 


upwind of the ramp. Evaluation of the amplification factor also 
suggests that the 45 degree case represents the limiting slope. 
Pulsed wire measurements indicated little separation for the 30 
degree slope but a well developed recirculation for the 45 degree 
case. For slopes less than 45 degrees the variation in both mean and 
turbulent velocities can be separated into three distinct regions, an 
approach, slope, and ramp region, each with its own particular 
flow patterns. 7 references, 6 figures. 


28243 Numerical simulations of winds and turbulence in 
the California Geysers area. Yamada, T. (Los Alamos Na- 
tional Lab., NM). pp 177-180 of Sixth symposium on turbu- 
lence and diffusion. Boston, MA; American Meteorological 
Society (1983). 

From 6. symposium on turbulence and diffusion; Boston, 
MA, USA (22-25 Mar 1983). 

Effects of a tall tree canopy on wind speeds, temperatures 
and turbulence throughout the entire depth of the atmospheric 
boundary layer have been examined with a simplified turbulence 
closure model. The same parameterization scheme for tall tree can- 
opies is used in a three-dimensional hydrodynamic model to simu- 
late the effects of trees on nocturnal drainage flow in the California 
Geysers area. Model equations, initial and boundary conditions and 
preliminary results are discussed. In general, computed wind speeds 
are high over the open space, and drainage flows develop over the 
slope independently of the direction of synoptic wind as long as it 
is not too strong. 11 references, 3 figures. 


28244 Towing tank studies of stratified flow over ridges 
and valleys. Lee, J.T.; Barr, S.; Lawson, R.E. Jr.; Snyder, 
W.H.; Marsh, G.L. (Los Alamos National Lab., NM). pp 
37-41 of Third conference on mountain meteorology. 
Boston, MA; American Meteorological Society (1983). 

From 3. conference on mountain meteorology; Portland, 
OR, USA (16-19 Oct 1984). 

Winds near the ground are strongly influenced by the topog- 
raphy of the surrounding area, the stratification of the atmosphere, 
the diurnal heating and cooling cycle, Coriolis forces, and large- 
scale circulation patterns. By focusing upon one aspect at a time in 
controlled experiments an understanding of the importance of the 
various flow phenomena can be obtained. One useful approach for 
studying topography and stratification effects is the testing of small- 
scale models in flow simulation facilities such as wind tunnels and 
towing tanks. In this study, flow visualization experiments were 
conducted in a stratified towing tank. A brief description of the fa- 
cility and models is presented, along with typical photographs and 
a discussion of the observed flow patterns. 5 references, 7 figures. 


28245 Reduction of residential heating and cooling re- 
quirements possible through atmospheric seeding with ice- 
forming nuclei. Detwiler, A.; Cho, H. (State Univ. of New 
York, Albany). Journal of Applied Meteorology; 12: No. 7, 
1045-1047(Jul 1982). Contract AC02-80ER 10691. 

A rough analysis shows that it may be economically feasible 
to reduce space heating costs during the cold season in the north- 
ern United States by modifying naturally-occurring cloud cover, or 
by artificially forming clouds in otherwise clear skies. 10 references. 


28246 Workshop on the representativeness of meteorolog- 
ical observations, June 1981, Boulder, Colo. Nappo, C.J.; 
Caneill, J.Y.; Furman, R.W.; Gifford, F.A.; Kaimal, J.C.; 
Kramer, M.L.; Lockhart, T.J.; Pendergast, M.M.; Pielke, 
R.A; Randerson, D.; Shreffler, JH. (ATDL/NOAA, Oak 
Ridge, TN). Bulletin of the American Meteorological Society; 
63: No. 7, 761-764(Jul 1982). 

A workshop was convened to establish definitions and sug- 
gest possible ways of making quantitative determinations of repre- 
sentativeness. A general definition of representativeness is present- 
ed. Types of representativeness are discussed, including measure- 
ment, point-to-point, point-to-volume and temporal representative- 
ness. Measures of representativeness are also discussed. Among 
these are representativeness based on residuals, autocorrelation and 
structure functions and frequency distributions. Examples of appli- 
cation of these concepts are wind measurements, air quality meas- 
urements, and precipitation measurements. 9 references. 
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REFER ALSO TO CITATION(S) 26867, 26868, 27052, 27266, 27267, 27269, 
27270, 27271, 27273, 27274, 27275, 27276, 27277, 27278, 27279, 27280, 27281, 
27282, 27283, 27284, 27285, 27286, 27287, 27289, 27290, 27583, 27821, 27826, 
28189, 28191, 28194, 28229, 28239, 28337, 28389, 28457, 28500, 28562, 28564 


26247 (CCRX—82) Measurements of radioactive and 
xenobiotic substances in the biosphere in the Netherlands 
1982. (Coordinatie-Commissie voor de Metingen van Ra- 
dioactiviteit en Xenobiotische Stoffen (CCRX), Rijswijk 
(Netherlands); Ministerie van Volkshuisvesting en Ruimte- 
lijke Ordening, Delft (Netherlands)). 1982. 42p. (In Dutch). 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE86701670. 

In this annual report the results and conclusions are given of 
measurements of radioactive and xenobiotic substances in the bio- 
sphere of the Netherlands. The measurements are coordinated by 
the Coordinating Committee for the Monitoring of Radioactive and 
Xenobiotic Substances (CCRX). 


28248 (CCRX—83) Measurements of radioactive and 
xenobiotic substances in the biosphere in the Netherlands 
1983. (Coordinatie-Commissie voor de Metingen van Ra- 
dioactiviteit en Xenobiotische Stoffen (CCRX), Rijswijk 
(Netherlands); Ministerie van Volkshuisvesting en Ruimte- 
lijke Ordening, Delft (Netherlands)). 1983. 42p. (In Dutch). 
NTIS (US Sales Only), PC A03/MF AOI. File Number 
DE86701671. 

In this annual report the results and conclusions are given of 
measurements of radioactive and xenobiotic substances in the bio- 
sphere of the Netherlands. The measurements are coordinated by 
the Coordinating Committee for the Monitoring of Radioactive and 
Xenobiotic Substances (CCRX). 


28249 (DOE/BP—583) Preliminary formaldehyde testing 
results for the Residential Standards Demonstration . 
Program results report Number 1. Reiland, P.; McKinstry, 
M.; Thor, P. (USDOE Bonneville Power Administration, 
Portland, OR. Office of Conservation). Jan 1986. 48p. 
NTIS, PC A03/MF A0Ol1; 1; GPO Dep. File Number 
DE86008829. 

This paper reports measurements for winter formaldehyde 
concentration in indoor air for 530 homes in the Pacific Northwest. 
The homes are part of the Bonneville Power Administration (BPA) 
Residential Standards Demonstration Program, and include 182 
dwellings constructed to the Model Conservation Standards pro- 
posed by the Northwest Power Planning Council (MCS homes), 
and 348 control dwellings built over the last several years to cur- 
rent building codes (control homes). For the entire sample of 
homes, the median formaldehyde level was 0.092 (parts per million) 
ppM. The median level in the MCS dwellings was 11% higher on 
the average than that in the control dwellings, and this difference 
was found to be statistically significant (P < 0.1). Every MCS 
home was equipped with an air-to-air heat exchanger in order to 
provide the same fresh air infiltration level as the control homes. 
The higher levels in the MCS homes was likely due principally to 
their younger age as compared to the control homes; one half year 
as compared to 3 years at the time of the test. Small statistically 
valid variations were also observed between climate zones and be- 
tween states, with the colder zones and states generally having the 
higher formaldehyde levels. These variations between MCS and 
control homes are not considered significant. 


26250 (DOE/ER—0235, pp 3-12) Challenge of detecting 
climate change induced by increasing carbon dioxide. Gates, 
W.L.; MacCracken, M.C. (Oregon State Univ., Corvallis). 
Dec 1985. NTIS, PC A10/MF A0Ol. File Number 
DE86006223. 

In Detecting the climatic effects of increasing carbon diox- 


ide. 

The purpose of this chapter is to discuss the framework that 
provides the basis for efforts to detect the climatic effects of in- 
creasing CO. concentrations. Some of the characteristics of climate, 
how it has changed, and some of the factors that may play a role in 
inducing such changes are reviewed. This overview will also serve 


ERA-11/12 / 3792 


to introduce some of the terminology that has developed in CO:- 
climate studies. An attempt is made to describe approaches for de- 
termining if the climate is changing now (or has changed in the 
recent past) and, if so, whether it is the increasing CO2 concentra- 
tion that is causing these changes. 20 references. 


26251 (DOE/ER—0235, pp 13-28) Searching for the ra- 
diative signal of increasing carbon dioxide and other trace 
gases. Kiehl, J.T. (National Center for Atmospheric Re- 
search, Boulder, CO). Dec 1985. NTIS, PC A10/MF AOI. 
File Number DE86006223. 

In Deiecting the climatic effects of increasing carbon diox- 
ide. 

This chapter discusses the spectral distribution of radiative 
energy emitted in the earth's atmosphere and changes in the spec- 
tral distribution caused by changes in the temperature structure of 
the atmosphere. The specific way in which the changes in spectral 
distribution serve as an indication of what factors are causing 
changes in gas amounts and temperature is also discussed. Current- 
ly, measured radiances from satellites are used to retrieve such at- 
mospheric variables as the vertical profiles of temperature and gas 
amounts. These quantities are then used in numerical weather pre- 
diction models. This chapter discusses the use of measured ra- 
diances for climate problems. The strategies discussed for detecting 
the radiative signal of increasing carbon dioxide would employ data 
that have been and still are being collected from operational satel- 
lites. The methods described also rely on the actual radiances. It 
must be stressed, however, that the problem of detecting the radi- 
ative signal due to these gases is similar to most problems in atmos- 
pheric science. That is, there are a large number of parameters to 
the problem which are changing at the same time. 


28252 (DOE/ER—0235, pp 29-53) Data bases for isolat- 
ing the effects of the increasing carbon dioxide concentration. 
Bradley, R.S.; Jones, P.D. (Univ. of Massachusetts, Am- 
herst). Dec 1985. NTIS, PC A10/MF AO1. File Number 
DE86006223. 

In Detecting the climatic effects of increasing carbon diox- 
ide. 

The authors discuss briefly the history of instrumentally re- 
corded temperature data and review some of the limitations of the 
data and the methods used in deriving large-scale averages. Long- 
term precipitation and pressure data sets and the limitations of these 
data sets are discussed. In addition, data on volcanic aerosol load- 
ing of the atmosphere and solar irradiance variations, both of which 
may have played an important role in recent temperature vari- 
ations, are evaluated. 


28253 (DOE/ER—0235, pp 55-90) Analysis of the tem- 
perature record. Wigley, T.M.L.; Angell, J.K.; Jones, P.D. 
(Univ. of East Anglia, Norwick, England). Dec 1985. 
NTIS, PC A10/MF A0O1. File Number DE86006223. 

In Detecting the climatic effects of increasing carbon diox- 
ide. 

This chapter reviews current knowledge of the atmospheric 
temperature record and summarizes attempts to explain past tem- 
perature variations. Because the effects of carbon dioxide are our 
main concern, the discussion is restricted to relatively large spatial 
scales and to medium (on the order of decades) and longer time 
scales. Empirical detection of the effects of CO2 on climate is a 
necessary element of the CO: research program because of inherent 
uncertainties in model predictions. These uncertainties become 
larger as the spatial scale diminishes from global mean values 
downward. Because of this, the emphasis is on hemispheric-scale 
changes. Local and regional variations in temperature undoubtedly 
are important in assessing the impacts of climate and climate 
change on society, but it is large-scale averages that are most likely 
to provide detectable changes in climate because of changes in the 
atmospheric carbon dioxide concentration. This chapter is also re- 
stricted to discussions of data that span periods of decades or more. 
Because detection requires a reliable definition of the background 
level of natural variability on time scales relevant to the possible 
effects of CO2, long record lengths are required to establish these 
noise levels. 
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28254 (DOE/ER—0235, pp 91-107) Long-term climate 
change in observed physical properties of the oceans. Barnett, 
T.P. (Scripps Institution of Oceanography, La Jolla ,CA). 
Dec 1985. NTIS, PC A10/MF AOl. File Number 
DE86006223. 

In Detecting the climatic effects of increasing carbon diox- 
ide. 

To determine whether increasing amounts of CO: are chang- 
ing key ocean properties, it is necessary to know two things: 1) 
there must be a priori theoretical predictions of the oceanic changes 
expected from increased CO: levels. Aside from obvious, qualita- 
tive statements about warming of the near-surface waters, such pre- 
dictions have yet to be made. 2) The past history of key ocean vari- 
ables must be known. However, key ocean variables (temperature, 
salinity, sea level) have been poorly documented over space and 
time. Each of the key variables are discussed with emphasis on 
their importance to the climate system and society, their measure- 
ment problems and the availability of data, and their time variabili- 
ty over recent decades. 


28255 tg eg pp 109-139) Cryosphere and 
climate change. Barry, R.G. (Univ. of Colorado, Boulder). 
Dec 1985. NTIS, PC Al10/MF AOl. File Number 
DE86006223. 

In Detecting the climatic effects of increasing carbon diox- 
ide. 

The clearest indication of CO2-induced climate changes in 
the cryosphere will be provided by trends in annual lake freeze-up 
and break-up dates. These show a strong relationship to transition 
season temperatures. Snow cover and sea ice are important compo- 
nents of the global climate system, but these cyospheric variables 
are each affected by many climatic factors and show large interan- 
nual and regional variability. Trends in the Northern Hemisphere 
snow-covered area would, however, be the second most likely 
source of cryospheric evidence for a CO: signal by the early part 
of the 21st century. Information on changes in land ice volumes, 
ground ice and permafrost conditions is needed for assessing long- 
term climatic trends over periods of 50 to 100 years, especially re- 
lating to global sea level changes. However, these parameters 
cannot yet be monitored on a routine global basis. 


28256 (DOE/ER—0237) Projecting the climatic effects 
of increasing carbon dioxide. MacCracken, M.C.; Luther, 
F.M. (eds.). (USDOE Office of Energy Research, Washing- 
ton, DC. Carbon Dioxide Research Div.; Lawrence Liver- 
more National Lab., CA (USA)). Dec 1985. 394p. NTIS, 
PC A17/MF A0Ol1; 1; GPO Dep. File Number DE860088 10. 

This report presents the current knowns, unknowns, and un- 
certainties regarding the projected climate changes that might 
occur as a result of an increasing atmospheric CO2 concentration. 
Further, the volume describes what research is required to estimate 
the magnitude and rate of a COs:-induced clamate change with re- 
gional and seasonal resolution. Separate abstracts have been pre- 
pared for the individual papers. (ACR) 


28257 (DOE/ER—0239, pp 1-13) Global cycle of 
carbon. Solomon, A.M.; Trabalka, J.R.; Reichle, D.E.; 
Voorhees, L.D. (Oak Ridge National Lab., TN). Dec 1985. 
NTIS, PC A15/MF AO1. File Number DE86008222. 

In Atmospheric carbon dioxide and the global carbon cycle. 

The nature of the carbon dioxide question is discussed; the 
types of effects considered are climatic effects, indirect effects, and 
effects on vegetation. The global carbon cycle is outlined; it is dis- 
cussed by major components, including the atmosphere, the oceans, 
the terrestrial biosphere, and fluxes between the global reservoirs. 
The scientific and social issues that are part of the carbon dioxide 
question are discussed. 33 references, 3 figures, 1 table. 


28258 (DOE/ER—0239, pp 25-62) History of carbon di- 
oxide in the atmosphere. Gammon, R.H.; Sundquist, E.T.; 
Fraser, P.J. (NOAA Pacific Marine Environmental Lab., 
Seattle, WA). Dec 1985. NTIS, PC A15/MF AO0Ol1. File 
Number DE86008222. 

In Atmospheric carbon dioxide and the global carbon cycle. 

The analytical methods used to establish the history of at- 
mospheric CO: levels are reviewed. These methods include direct 
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measurements of trapped air in polar ice cores, indirect determina- 
tion of atmospheric CO: from carbon isotopes in tree rings, direct 
wet chemical measurements taken in the late 19th century, ocean 
chemistry, and absorption spectra from the Smithsonian Solar Con- 
stant Program. The natural variations of atmospheric CO2 from the 
mid-Cretaceous to the end of the last ice age are described. The 
history of atmospheric CO2 concentration from postglacial times to 
the International Geophysical Year is described. Atmospheric CO 
levels since 1958 are discussed. 129 references, 22 figures, 6 tables. 


28259 (DOE/ER—0239, pp 63-79) Carbon dioxide from 
fossil fuel combustion: trends, resources, and technological 
implications. Rotty, R.M.; Masters, C.D. (Oak Ridge Asso- 
ciated Universities, TN). Dec 1985. NTIS, PC A15/MF 
AO01. File Number DE86008222. 

In Atmospheric carbon dioxide and the global carbon cycle. 

Past fossil fuel data and estimated CO2 emissions are dis- 
cussed. The categories dealt with are: pre-1950 data and emissions, 
1950-1973 data and emissions, and 1973-present data and emissions. 
Implications of recent trends for the future are discussed. Fossil 
fuel resources and potential CO2 emissions are discussed; the fuels 
are separated into solids, liquids, and gases. Resource constraints on 
future emissions are discussed. Research recommendations for the 
near future are presented. 20 references, 3 figures, 10 tables. 


28260 (DOE/ER—0239, pp 216-245) Future global 
energy and carbon dioxide emissions. Edmonds, J.A.; Reilly, 
J.M. (Oak Ridge Associated Universities, TN). Dec 1985. 
NTIS, PC A15/MF A0Ol1. File Number DE86008222. 

In Atmospheric carbon dioxide and the global carbon cycie. 

Work to date on future CO, emissions from the combustion 
of fossil fuels is reviewed. The state of the art in several key areas 
is summarized. Among these areas are: forecasts of future fossil fuel 
COz2 emissions, uncertainty surrounding future emissions, key fac- 
tors determining future energy and CO: futures, the analysis of 
policy impacts on future emissions, the methodological techniques 
applied to the forecast and analysis of future CO2 emissions, the in- 
fluence of the forecast and analysis validation process on forecasts, 
the major programs that have helped shape thinking in the field of 
emissions, and the study of emissions of other radiatively active 
trace gases. 54 references, 1 figure, 6 tables. 


28261 (DOE/ER—0239, pp 290-302) Research require- 
ments. Trabalka, J.R.; Olson, J.S.; Gammon, R.H.; Ed- 
monds, J.A.; Garrels, R.M.; Lovelock, J.E.; Oestlund, H.G-.; 
Richards, J.F. (Oak Ridge National Lab., TN). Dec 1985. 
NTIS, PC A15/MF AO1. File Number DE86008222. 

In Atmospheric carbon dioxide and the global carbon cycle. 

The research which will be necessary to develop an ade- 
quate understanding of the global carbon dioxide problem is identi- 
fied. The specific areas identified include: Definition of future CO2 
emissions, Improvement in carbon cycle models, Definition of the 
changes in oceanic circulation and atmosphere-ocean CO: ex- 
change, Quantification of carbon storage or release of subfossil 
pools (peat, sediments, paleosols), and Definition of the effects of 
climate and COs fertilization on global carbon storage. 48 refer- 
ences. 


28262 (KFK—3955) Dynamical and chemical interactions 
between stack and cooling tower plumes. Nester, K.; Veren- 
kotte, H. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Meteorologie und Klimafors- 
chung). Jul 1985. 253p. (In German). NTIS (US Sales 
Only), PC A1l2/MF AOI, File Number DE86750886. 
Theoretical and experimental investigations have been per- 
formed to simulate the dynamical and chemical interactions be- 
tween stack and cooling tower plumes. Depending on the arrange- 
ment of stack and cooling tower the dynamical interactions may 
lead to an evident decrease or to a light increase of the maximum 
pollutant concentration as compared to the case without interac- 
tion. The theoretical results of the dynamical interaction have been 
tested by wind tunnel experiments. To treat the chemical interac- 
tions, which were restricted to the oxidation of SO2 the cooling 
tower plume model was further developed. The additionally intro- 
duced equations describe the heterogeneous and homogeneous oxi- 
dation of SO2. To simulate the homogeneous oxidation processes in 
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the stack effluents an approach was used, which approximately 
takes into account the prevailing oxidation process with the OH 
radicals. Case studies show the dominant influence of the atmos- 
pheric humidity on the heterogeneous oxidation of SOz. This is pro- 
nounced if mixing of stack and cooling tower plume occurs. In the 
case of mixing the calculations give a pH-value between 2.5 and 
3.5. The case studies were performed with and without wet desul- 
furisation of the stack effluents. The calculations show that the for- 
mation of sulfate may be increased in case of desulfurisation. (orig./ 
HP). 


28263 (LA—10301-C, pp 21-35) Application of tracers to 
acid precipitation studies. Dec 1984. NTIS, PC A16/MF 
AO01. File Number DE85010573. (CONF-8405224—). 

From Workshop on atmospheric tracers; Santa Fe, NM, 
USA (21 May 1984). is 

Identification is made of those of the precipitation-scaveng- 
ing processes that are currently limiting the capability to describe 
and predict wet-removal behavior, and which can be (in principle) 
elucidated by tracer techniques. Several candidate experiments are 
described where such measurements can be made. Both strong and 
weak aspects of conceptual designs are identified. 


28264  (LA—10301-C, pp 37-49) Continental- and global- 
scale tracers and their applications. Dec 1984. NTIS, PC 
A16/MF AOl. File Number DE85010573. (CONF- 
8405224—). 

From Workshop on atmospheric tracers; Santa Fe, NM, 
USA (21 May 1984). 

Continental and global scale issues that are candidates for 
study using tracer techniques fall within three broad categories: cli- 
mate change; health, ecological, and environmental effects; and im- 
provement of the low level of existing predictive capability (impact 
assessment). The characteristics of an ideal tracer are listed. Tracers 
of opportunity are discussed; among them are soil dust, organic 
particles, Radon 222 and its daughters, volcanoes, and ozone. Man- 
made tracers of opportunity include: trace elements, halocarbons, 
elemental carbon, and radioisotopes. Intentional tracers include: 
perfluoronated tracers, heavy methanes, stable isotopes, radioactive 
tracers, and physical Lagrangian tracers. Recommendations for 
future tracer-based research projects are made. 


28265 (LA—10301-C, pp 51-62) Dry deposition and re- 
suspension. Dec 1984. NTIS, PC A16/MF AOl. File 
Number DE85010573. (CONF-8405224—). 

From Workshop on atmospheric tracers; Santa Fe, NM, 
USA (21 May 1984). 

Critical research questions regarding dry deposition are sub- 
divided into three sections and discussed. The sections are: parti- 
cles, gases, and generic issues for both particles and gases. Some of 
the practical applications of resuspension research are listed. 
Among them are: suspension/volatilization of noxious stuff from 
waste disposal sites, vaporization of pesticides and herbicides, and 
influence of soil erosion on acidic/alkaline precipitation. Tracer re- 
search and development opportunities are discussed. 


28266 (LA—10301-C, pp 63-89) Regional air quality. 
Dec 1984. NTIS, PC A16/MF AOl. File Number 
DE85010573. (CONF-8405224—). 

From Workshop on atmospheric tracers; Santa Fe, NM, 
USA (21 May 1984). 

For the purpose of identifying and studying tracer applica- 
tions to regional air quality problems, the various regional scale at- 
mospheric phenomena are grouped as follows: complex terrain ef- 
fects, urban-rural transport and dispersion, coastal effects, cloud 
processes and organized convection system effects, and dispersion 
of hazardous materials. These areas are then discussed in relation to 
local and regional scales of transport and diffusion and their inter- 
actions, general meteorological and detailed chemistry and physics 
effects, and tracer applications to problems of regional air quality 
and understanding the atmospheric processes involved in regional 
scale transport and diffusion. 


28267 (LA—10301-C, pp 91-97) Natural sources of inor- 
ganic and organic gases and aerosols. Dec 1984. NTIS, PC 
Al6/MF AOl. File Number DE85010573. (CONF- 
8405224—). 
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From Workshop on atmospheric tracers; Santa Fe, NM, 
USA (21 May 1984). 

Current ability to differentiate (by the use of tracers) natural 
from anthropogenic sources of inorganics, organics, oxides of nitro- 
gen, and ammonia, and sulfur compounds in gaseous and aerosol 
form is evaluated. Natural sources of the materials that were con- 
sidered included: volcanic activity, atmospheric electrical activity, 
stratospheric injection, forest fires (including wood and agricultural 
burning), emissions from vegetation, soils, and biota, soil erosion 
and suspension, and marine sources. Recommendations for further 
research and development are made. 


28268 (LA—10301-C, pp 101-122) Tracers in transport 
and diffusion. Barr, S. (Los Alamos National Lab., NM). 
Dec 1984. NTIS, PC A1l16/MF AOl. File Number 
DE85010573. (CONF-8405224—). 

From Workshop on atmospheric tracers; Santa Fe, NM, 
USA (21 May 1984). 

The set of diffusion trials upon which the conventional para- 
meterizations of turbulent diffusion are based is summarized. A 
quick examination of the limitations of classic diffusion experiments 
leads to a survey of experiments in special environments. The spe- 
cial environments include nonideal but nonetheless very practical 
variations of site structure, meteorology, and source effects. The 
site factors include complex terrain, shorelines, vegetative canopies, 
and urban complexes. Very light wind conditions and the convec- 
tive boundary layer constitute meteorological factors receiving at- 
tention. Long-range tracer experiments and descriptions of concen- 
tration fluctuations rely on meteorological factors but also include 
features of the underlying surface. Finally, source factors that have 
been studied include tall stacks, cooling towers, spray disseminators 
for agriculture, very dense gases, and a host of natural tracers such 
as volcanoes, radon gas, resuspended dust, and sea surface emis- 
sions. A number of recent theoretical, organizational, and instru- 
mental developments have a major impact on the role of tracers in 
atmospheric transport and diffusion. Model validation efforts are 
forcing rethinking of the questions surrounding air concentrations 
from a tracer source, including the recognized role of time and 
space fluctuations. Remote sensing techniques offer an opportunity 
both to learn more than we could by in situ samples and to under- 
stand the relationship between the new measurements and tradition- 
al concepts. 39 references, 5 figures. 


28269 (LA—10301-C, pp 123-173) Capabilities, needs, 
and applications, of gaseous tracers. Dietz, R.N.; Senum, 
G.I. (Brookhaven National Lab., Upton, NY). Dec 1984. 
NTIS, PC A16/MF AOl. File Number DE85010573. 
(CONF-8405224—). 

From Workshop on atmospheric tracers; Santa Fe, NM, 
USA (21 May 1984). 

Those compounds which meet most or all of the gaseous 
conservative tracer criteria for selection, including low atmospheric 
background concentration, simple sample workup and analysis, 
high detectability, limited industrial use, harmless, low reactivity 
and removal rates, and low cost generally are confined to SFe, ha- 
locarbons, perfluorocarbons, and deuterated methanes. The proper- 
ties, availability, and cost of these tracers are reviewed. A system 
for tagging and following a parcel of air consists not only of the 
gaseous tracer, but also it release, sampling, and analysis equipment; 
each is reviewed in some detail. Sampling has most commonly been 
performed by whole air techniques (plastic bags, syringes, evacuat- 
ed bottles, etc.) but also by adsorbent samplers, located primarily 
on the ground but in a number of cases above-ground as well with 
the use of vertical sampling techniques. The techniques for analyz- 
ing collected air samples will be discussed. Since the present em- 
phasis today is on long-range (500 to 1500 km) atmospheric tracing, 
the needs for enhanced resolution and detectability in the analysis 
system will be discussed. 26 references, 23 figures, 10 tables. 


28270 (LA—10301-C, pp 175-199) Measurement of dry 
deposition and resuspension using tracers. Garland, J.A. (En- 
vironmental and Medical Sciences Division, Oxfordshire, 
England). Dec 1984. NTIS, PC A16/MF AOl1. File Number 
DE85010573. (CONF-8405224—). 

From Workshop on atmospheric tracers; Santa Fe, NM, 
USA (21 May 1984). 
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Tracers have made an essential contribution to the develop- 
ment of the understanding of dry deposition and resuspension. 
Many stages in the development of both topics have depended on 
the use of tracers selected for particular properties, and numerous 
studies in the laboratory, in wind tunnels, and in the field have de- 
pended on tracers introduced under the control of the experiment- 
er. This is true of work on the dry deposition of gases where stud- 
ies of selected tracers have allowed aerodynamic and surface effects 
to be distinguished. The use of particulate tracers of closely con- 
trolled size has also allowed the mechanisms for dry deposition of 
particles to be evaluated. However, some questions relating to resu- 
spension require tracers distributed over such spatial or time scales 
that the only feasible means of making progress requires that use be 
made of adventitious traces, natural, or manmade. 58 references, 3 
figures, 2 tables. 


28271 (LA—10301-C, pp 201-225) Review of particle 
tracers of atmospheric processes. Gatz, D.F. (Illinois State 
Water Survey, Champaign). Dec 1984. NTIS, PC A16/MF 
A01. File Number DE85010573. (CONF-8405224—). 

From Workshop on atmospheric tracers; Santa Fe, NM, 
USA (21 May 1984). 

This review is limited to particle tracers deliberately released 
for use in investigations of atmospheric processes, including trans- 
port, dispersion, wet and dry deposition, resuspension, and others. 
Particle tracers have been used in atmospheric research since the 
early 1950s. Their use is currently declining in favor of gaseous 
tracers useful over longer distances. Publications reporting applica- 
tions to transport and dispersion peaked in the late 1960s, those 
giving results of precipitation scavenging and wet deposition ex- 
periments peaked in the early 1970s and early 1980s. Many different 
materials have been used as tracers. The materials generally fall 
into one of four groups: pollen and spores, organic materials, inor- 
ganic materials, and radioisotopes. This review describes the indi- 
vidual materials used as particle to sample them, and to analyze for 
them. 115 references, 1 figure, 5 tables. 


28272 (LA—10301-C, pp 227-246) Atmospheric tracers 
of opportunity from important classes of air pollution sources. 
Gordon, G.E. (Univ. of Maryland, College Park). Dec 
1984. NTIS, PC A1l6/MF A0O1. File Number DE85010573. 
(CONF-8405224—). 

From Workshop on atmospheric tracers; Santa Fe, NM, 
USA (21 May 1984). 

Atmospheric tracers unique to various classes of air pollution 
sources are needed for study of the transport, dispersion, transfor- 
mation, and deposition of materials released by these sources. By 
far the greatest amount of work on these tracers of opportunity has 
involved the use of elemental concentrations on air borne particles. 
Indeed, on an urban scale, particles from a number of sources can 
be identified and their contributions calculated by receptor-model- 
ing techniques. These sources and some key elements associated 
with them include coal-fired plants, oil combustion, motor vehicles, 
refuse incineration, concrete and cement, and sulfide ore smelters. 
Despite the success of receptor models based on elements, other 
tracer methods should and are being developed, especially for 
sources that emit mainly carbonaceous materials, e.g., vehicles 
burning diesel fuel and nonleaded gasoline; home heating by oil, 
gas, or wood; and refineries and petrochemical plants. Considerable 
progress is being made on the use of morphology and compositions 
of individual particles. Tracers are also needed for studies on a re- 
gional and global basis, but for these longer distance scales, serious 
questions must be answered regarding fractionation and modifica- 
tion of species by deposition and reactions during transit. 42 refer- 
ences, 2 tables. 


28273 (LA—10301-C, pp 247-286) Use of tracers for the 
study of atmospheric chemical and physical transformation 
processes. Schwartz, S.E. (Brookhaven National Lab., 
Upton, NY). Dec 1984. NTIS, PC A16/MF AOl. File 
Number DE85010573. (CONF-8405224—). 

From Workshop on atmospheric tracers; Santa Fe, NM, 
USA (21 May 1984). 

Despite insights afforded by laboratory studies into chemical 
and physical transformation processes in the atmosphere, nonethe- 
less it remains desirable to observe the actual occurrence of such 
transformations in the ambient atmosphere and/or to measure the 
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rates of these processes. The basis of such studies is observation of 
changes in concentrations of species of interest as a function of 
time, but in essentially all cases this translates into a need to ob- 
serve concentrations as a function of position, the conversion be- 
tween these two variables being the transport wind velocity. How- 
ever, concentration changes resulting from processes other than 
chemical or physical transformation can interfere with the interpre- 
tation of transformation processes that is the objective of the study. 
Potential sources of error include inaccuracy in following an air 
parcel (especially in the presence of a concentration gradient), con- 
centration changes resulting from dilution, and/or failure of an un- 
derlying steady-state assumption. This paper examines the use of 
tracer compounds as a means of avoiding such errors. Applications 
of conservative tracers include use as a Lagrangian marker and/or 
as a concentration standard. Also considered are applications of re- 
active tracer compounds to the study of atmospheric transforma- 
tions. Examples of these several types of application are presented. 
71 references, 18 figures. 


28274 (LA—10301-C, pp 307-336) Seasonal and diurnal 
effects on pollution transport in the Rocky Mountain west. 
Reiter, E.R. (Colorado State Univ., Fort Collins). Dec 1984. 
NTIS, PC A16/MF AOI. File Number DE85010573. 
(CONF-8405224—). 

From Workshop on atmospheric tracers; Santa Fe, NM, 
USA (21 May 1984). 

The effects of seasonal and diurnal variability of the heat 
budget of the western United States on pressure and flow systems 
in the planetary boundary layer (PBL) are described using data for 
the period 1970 to 1980 for seasonal variability and for the period 
1975 to 1980 and 1982 for diurnal variability. Even in these climatic 
means, several mesoscale features appear in the PBL structure that 
demonstrate the important impact of mountains and plateaus on the 
flow fields and the precipitation distribution. Local-scale circulation 
patterns reflect the channeling and heat source distributions associ- 
ated with individual mountain ranges. These effects will have to be 
considered in all aspects of pollution transport and wet removal 
processes. 19 references, 15 figures. 


28275 (LA—10301-C, pp 339-347) Soil aerosols as trac- 
ers of long-range transport. Prospero, J.M.; Merrill, J. (Univ. 
of Miami, FL). Dec 1984. NTIS, PC A1l6/MF AOl1. File 
Number DE85010573. (CONF-8405224—). 

From Workshop on atmospheric tracers; Santa Fe, NM, 
USA (21 May 1984). 

In many ocean regions, a major aerosol constituent is miner- 
al matter derived from the continents. The greatest concentrations 
of soil aerosol particles are found over marine areas downwind 
from arid regions and deserts. Because of the transport of soil mate- 
rial out of North Africa, the Arabian Peninsula, Asia, and India, the 
mean mineral aerosol concentrations can be quite great over the 
tropical North Atlantic, the Indian Ocean, the Mediterranean, and 
the North Pacific. The concentration of soil aerosols in these re- 
gions produces highly turbid sky conditions. Dust storms are often 
visible in satellite imagery, and remote sensing techniques can be 
used to follow the movement of the dust clouds. 14 references, 2 
figures, 1 table. 


28276 (LA—10301-C, pp 349-352) Some remarks on con- 
tinental and global tracers. Rahn, K.A. (Univ. of Rhode 
Island, Narragansett). Dec 1984. NTIS, PC A16/MF AO1. 
File Number DE85010573. (CONF-8405224—). 

From Workshop on atmospheric tracers; Santa Fe, NM, 
USA (21 May 1984). 

Large-scale tracers may be natural or anthropogenic. Natural 
tracers tend to represent classes of sources, e.g., desert dust, rather 
than specific sources. Anthropogenic tracers can be deliberate or 
inadvertent. Continental and global tracers fall into both these cate- 
gories. Tracers may have two quite different uses: to follow the 
motions of air or to determine the origin of a particular substance. 
Historically, bomb debris served the former purpose on the conti- 
nental and global scale, but as transport of particulate and gaseous 
air pollutants on continental, hemispheric, and global scales be- 
comes more widely recognized, new tracers are needed. The first 
regional elemental tracer was the noncrustal Mn/V ratio, which 
has now been supplanted by a seven-element system consisting of 





50 ENVIRONMENTAL SCIENCES, ATMOSPHERIC 
5002 Chemicals Monitoring And Transport 


As, Se, Sb, In, and noncrustal Mn and V. To date, their greatest 
accomplishment has been to demonstrate that discrete regional sig- 
natures exist in all continental source regions studied, and that at 
receptor sites, aerosol shows order-of-magnitude composition vari- 
ations that are not random, but generally match the characteristics 
of well-known source areas. 


28277 (LA—10301-C, pp 353-356) Nonconservative long- 
range (>1000-km) atmospheric tracers. Turkevich, A. 
(Enrico Fermi Institute, Chicago, IL). Dec 1984. NTIS, PC 
Al16/MF AOl. File Number DE85010573. (CONF- 
8405224—). 

From Workshop on atmospheric tracers; Santa Fe, NM, 
USA (21 May 1984). 

Arguments are presented for the development and use of 
nonconservative (but known, less than ~ 100-day lifetime) tracers 
for long-range (>100-km) atmospheric experiments. The use of 
such tracers would prevent the buildup of background in the at- 
mosphere, minimize the crosstalk between experiments relatively 
close in space or time, and make possible continuous-release experi- 
ments that would average over local micrometerological condi- 
tions. Examples of such tracers are **SFe and various halogenated 
hydrocarbons containing tritium. 


28278 (NYSERDA—86-2) TEOM real-time carbon con- 
centration monitor. Final report. (Rupprecht and Patashnick 
Co., Inc., Voorheesville, NY (USA)). Jan 1986. 150p. NY- 
SERDA, Two Rockefeller Plaza, Albany, NY 12223. File 
Number T186901 186. 

An instrument has been fabricated to provide on-line, near- 
real-time analysis of the carbon concentration of slyash in coal-fired 
power plants. The approach is based on a real-time mass measuring 
device called the Tapered Element Oscillating Microbalance 
(TEOM), which has been mated with a sampling and oxidation 
stage. The TEOM carbon concentration monitor is fully automatic 
and provides data to the plant operator on a continuous basis. The 
instrument has been successfully tested on site at the Rochester Gas 
and Electric Corporation's Russell Station. It is anticipated that the 
instrumentation will be used to improve coal-burning efficiency and 
act as an on-line diagnostic tool for analyzing combustion problems. 


28279 (ORNL—6253) Environmental Sciences Division 
annual progress report for period ending September 30, 1985. 
(Oak Ridge National Lab., TN (USA)). Apr 1986. Contract 
ACO05-840OR21400. 205p. NTIS, PC A10/MF A0O1; 1; GPO 
Dep. File Number DE86008943. 


The Aquatic Ecology Section conducted research projects 
related to biogeochemical cycling, biomonitoring, ecosystem dy- 
namics, and toxicology and ecological effects. The Earth Sciences 
Section has verified the effectiveness of remedial actions to reduce 
®Sr escape from Solid Waste Storage Area 4 by one-half. The En- 
vironmental Analyses Section highlights for FY 1985 include man- 
agement and analysis of national data sets developed to assess the 
impacts of acidic deposition on lakes and streams, analysis of the 
effects of watershed characteristics on the alkalinity and pH of 
headwater lakes in the Adirondacks, completion of a 4-year study 
of the ecological risks of synfuels-derived toxic chemicals, develop- 
ment and demonstration of a new method of setting remedial action 
priorities at contaminated sites, and assessment of cumulative im- 
pacts of small hydropower development on watersheds in the east- 
ern Sierra Nevada. The Terrestrial Ecology Section highlights are 
recent advances in physiological ecology, biogeochemical cycling, 
and ecosystem dynamics, as these theme areas relate to pertinent 
problems. Activities of the Biomass Program included the Herba- 
ceous Energy Crops Program, the Short Rotation Woody Crops 
Program, and Environmental and Economic Analyses in support of 
these two programs. The Global Carbon Cycle Program shed more 
light on the relative importance of several, perhaps complementary, 
explanations for the current inconsistency in global carbon cycle 
modeling: (1) errors in the time sequence of terrestrial land-use 
changes and associated carbon releases; (2) existence of additional 
contemporary carbon dioxide sinks not represented in current 
models; and (3) masking of existing sinks by oversimplified terrestri- 
al and ocean models. 
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28280 (PB—85-173425) Chemical transformation in acid 
rain, Volume 1: new methodologies for sampling and analysis 
of gas-phase peroxide. Final Report, August 1983-July 1984. 
Tanner, R. (Brookhaven National Lab., Upton, NY (USA)). 
Mar 1985. 33p. (EPA—600/3-85-016-VOL-1). NTIS, PC 
A03/MF AOI. 

New methodologies for the sampling and analysis of gas- 
phase peroxides (H202 and organic peroxides) using diffusion den- 
uder tubes and gas-to-liquid transfer with prior removal of ozone 
have been investigated. The purpose was to develop an interfer- 
ence-free method for determining H2O2 in ambient air. A denuder 
approach using derrous (1,10-phenantholine)-coated tubes was un- 
successful; although H202 was removed in the approach, the ca- 
pacity was low and ozone was also removed, possibly through sur- 
face decomposition to H2 and its radical precursors. Gaseous per- 
oxide in compressed air streams could be collected in impingers 
without artifact formation from surface ozone decomposition if O3 
was first removed by gas-phase titration with nitric oxide. 


28281 (PB—86-119070/XAB) Chemistry and corrosive- 
ness of dew. Wilson, W.E.; Edney, E.O.; Stiles, D.C. (Envi- 
ronmental Protection Agency, Research Triangle Park, NC 
(USA). Atmospheric Sciences Research Lab.). Oct 1985. 7p. 
NTIS, PC A02/MF AO1. 

Increased attention has been given recently to the impact of 
the deposition of acidic species on the degradation of commercially 
important materials such as metals and paints. Although it has been 
appreciated for some time that air pollutants, especially SO2, can 
accelerate atmospheric corrosion and erosion processes, it has only 
been in the past few years that an aggressive effort has been made 
to develop damage functions that can be employed to predict the 
extent of corrosion or erosion for a given set of environmental con- 
ditions. To date all of the damage functions have been generated by 
conducting regression analyses on corrosion data obtained from 
field studies. These types of analyses have shed some light on 
which environmental factors play major roles in accelerating the 
degradation process above that expected due to natural weathering. 
In particular, it has been established that the ambient SO2 concen- 
tration and the time the exposed surfaces are wet play important 
roles in the corrosion rate of metals. However these damage func- 
tions are phenomenological models and their application to envi- 
ronmental conditions other than those from which they were de- 
rived may produce erroneous results. In order to evaluate the eco- 
nomic impact of various control strategies, reliable damage func- 
tions must be developed to predict the impact of a reduction in am- 
bient SO, concentration or the pH of the rain on the degradation 
process. 


28282 (PB—86-126703/XAB) Methodology for estimat- 
ing natural hydrocarbon emissions. Reagan, J.A. (Environ- 
mental Protection Agency, Research Triangle Park, NC 
(USA). Atmospheric Sciences Research Lab.). Nov 1985. 
9p. NTIS, PC A02/MF AO1. 

An emission inventory system for biogenic sources of hydro- 
carbons was developed. It is based on modifications of the classic 
formula: Emissions = Sigma Biomass Area Emission Factor. It ac- 
commodates multiple sources with emission factors dependent on 
season, temperature and solar intensity. It provides emissions on a 
latitude/longitude-based grid system aggregated by plant specie, 
hydrocarbon compound, study area (county, state, etc.), or time in- 
terval. The emission calculations from the inventory have better 
spatial, source, temporal and hydrocarbon compound resolution 
than prior work has provided. 


28283 (PB—86-126828/XAB) Application of the NAPAP 
(National Acid Precipitation Assessment Program) emissions 
inventories to Eulerian modeling. Novak, J.H.; Middleton, P. 
(Environmental Protection Agency, Research Triangle 
Park, NC (USA). Atmospheric Sciences Research Lab.). 
Nov 1985. 9p. NTIS, PC A02/MF AO1. 

The paper presents the schedule for development and eval- 
uation of Eulerian Acid Deposition Models as part of the National 
Acid Precipitation Assessment Program and discusses the critical 
need to reduce uncertainties in emissions inventories to provide 
more-reliable modeling results for policy decision making. A strong 
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recommendation is made to expand, improve, and standardize qual- 
ity-assurance procedures for emission inventory development and 
to incorporate knowledge gained through modeling sensitivity stud- 
ies in ranking emissions-inventory development activities. 


28284 (PB—86-129798/XAB) Modern methods to meas- 
ure air pollutants. Stevens, R.K. (Environmental Protection 
Agency, Research Triangle Park, NC (USA). Atmospheric 
Sciences Research Lab.). Oct 1985. 62p. NTIS, PC A04/ 
MF AOl. 

The paper discusses the requirements for the collection and 
analysis of ambient particles to satisfy data requirements for source 
and receptor models as applied to pollution-control applications. 
The paper describes the following analytical procedures as applied 
to receptor modeling: x-ray fluorescence (XRF), neutron activation 
(NAA), ion exchange chromatography (IC), x-ray diffraction 
(XRD), optical microscopy (OM), and scanning electron microsco- 
py (SEM) as well as the recent application of gas-phase denuders to 
measure a wide range of pollutants, including nitric acid and ammo- 
nia. 


28285 (PB—86-136066/XAB) Dynamic dilution system 
for auditing ambient sulfur dioxide analyzers. Barnard, W.F. 
(Environmental Protection Agency, Research Triangle 
Park, NC (USA). Environmental Monitoring and Systems 
Lab.). Dec 1985. 12p. NTIS, PC A02/MF AOl1. 

The U.S. Environmental Protection Agency has the respon- 
sibility to assess the accuracy of the air-monitoring data submitted 
to it by the state and local agencies throughout the United States. 
This task is accomplished through audits administered by the Na- 
tional Performance Audit Program. This paper discusses a device 
utilized by this program to provide accurate sulfur dioxide concen- 
trations suitable for auditing the accuracy of continuous, ambient 
SO, analyzers. Designed to be mailed to the audited agency, this 
compact, lightweight device has proven to be a reliable and accu- 
rate SO. audit system. The development, evaluation, acceptance 
tests, and five years of field audit data are presented. 


28286 (PB—86-137080/XAB) Air pollution and terrain 
aerodynamics: a review of fluid-modeling studies at the EPA 
(Environmental Protection Agency) Fluid Modeling Facility. 
Thompson, R.S.; Snyder, W.H. (Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmen- 
= ee Research Lab.). 1985. 21p. NTIS, PC A02/MF 
AOl. 

A review is given of recent fluid-modeling studies conducted 
at the EPA Fluid Modeling Facility of flow and diffusion in com- 
plex terrain. Estimates are given for the ratio of the maximum con- 
centration on a hill surface to the maximum concentration in the 
absence of the hill. The ratio may be regarded as a terrain correc- 
tion factor and is a function of hill aspect ratio (two-versus three- 
dimensional), hill slope, atmospheric stability, etc. For upwind 
sources, terrain correction factors are typically 1 to 2 for neutrai 
flow over three-dimensional hills. Terrain correction factors as 
large as 10 to 15 were found for low sources placed downwind of 
two-dimensional hills of moderate to large slope. For strongly 
stable flow over three-dimensional hills, it is more useful to com- 
pare maximum surface concentrations with those at the centerline 
of the plume in the absence of the hill. These concentrations have 
been shown to be essentially equal. 


28287 (PB—86-140563/XAB) Review of mathematical 
models for ESPs (electrostatic precipitators) and comparison 
of their successes. Lawless, P.A.; Sparks, L.E. (Environmen- 
tal Protection Agency, Research Triangle Park, NC (USA). 
Air and Energy Engineering Research Lab.). Dec 1985. 
14p. NTIS, PC A02/MF AOl1. 

The paper examines several published mathematical models 
of electrostatic precipitator (ESP) performance--the Deutsch-An- 
derson, Matts-Ohnfeldt, Cooperman, Robinson, Southern Research, 
and Research Triangle Institute sectional models--and compares 
their predictions of ESP performance against measured data. The 
analysis shows the common areas of the models and the specific va- 
garies of each. In all current models, it is seen that unmodeled ef- 
fects can dominate the accuracy of the modeling process, but that a 
calibration of a given model can make the model useful for those 
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effects it handles well. The values of important parameters for each 
model are tabulated so that the reader may use them as summary 
descriptions of the ESP data. 


28288 (PB—86-143609/XAB) Health Hazard Evaluation 
Report HETA 84-297-1609, General Telephone Company of 
Michigan, Alma, Michigan. Lichty, P.D. (National Inst. for 
Occupational Safety and Health, Cincinnati, OH (USA)). 
Nga 19p. (HETA—84-297-1609). NTIS, PC A02/MF 

A health evaluation of the General Telephone Company of 
Michigan, Alma, Michigan was conducted in May, 1984. The eval- 
uation was requested by the company to investigate an apparent in- 
crease in adverse pregnancy outcomes among toll operators that 
could be linked to the use of video display terminals (VDT). The 
author concludes that a statistical excess of miscarriages has oc- 
curred among toll operators at the facility. Whether this excess is 
work related or not cannot be determined. No special reproductive 
policy is recommended. The ergonomic design of the VDT work 
stations should be improved. 


28289 (PB—86-144078/XAB) Role of the oceans in the 
atmospheric cycle of carbonyl! sulfide. Doctoral thesis. John- 
son, J.E. (National Center for Atmospheric Research, Boul- 
der, CO (USA)). 1985. 153p. (NCAR/CT—93). NTIS, PC 
A08/MF AO1. 

Carbonyl sulfide (OCS) is both the dominant sulfur gas in 
the remote troposphere and, along with volcanoes, a major source 
of sulfur for the stratospheric sulfate layer. Prior to this work the 
ocean was regarded as a major sink for atmospheric OCS. The pur- 
pose of this study has been to assess the magnitude of the global 
air-sea flux of OCS. The author designed an analytical system 
which was centered around a Varian-3700 gas chromatograph with 
a flame-photometric detector. To increase the sensitivity of the de- 
tector, the hydrogen gas for the flame was doped with sulfur hexa- 
floride. Air samples were concentrated in a liquid nitrogen cooled 
freeze-out loop, then injected into the gas chromatograph. Water 
samples purged with sulfur-free zero-air which was analyzed simi- 
larly. The author also built a permeation tube system for chemical 
standardization. This equipment was taken on two oceanographic 
cruises on the Pacific Ocean on board the NOAA ship DISCOV- 
ERER, one in the spring of 1983 and a second in the spring of 
1984. Both of these cruises included measurements of air and sea- 
water concentrations of OCS. 


28290 (PB—86-144607/XAB) Vertical transport by cu- 
mulus clouds. Ching, J.K.S.; Alkezweeny, A.J. (Environ- 
mental Protection Agency, Research Triangle Park, NC 
(USA). Atmospheric Sciences Research Lab.). Dec 1985. 
8p. NTIS, PC A02/MF AO1. 

The exchange process between the mixed layer and the free 
troposphere by nonprecipitating cumulus convective clouds is ex- 
amined based on results of two field experiments conducted in Lex- 
ington, Kentucky. The first experiment utilized SFs tracer gas re- 
leased from one aircraft and sampled by another at various levels in 
and above the mixed layer as well as on the ground. The results 
suggest that the cloud convective activity force cloud-layer air 
back into the mixed layer and into its surface layer. Thus, the layer 
of turbulent mixing is deeper and more vigorous in the presence of 
convective clouds, and the turbulence variance statistics near the 
surface are apt to contain large, but episodic variability localized 
within the domain of cloudiness. The observation is shown to be a 
consequence of and a requirement for a net upward flux of poliut- 
ants at the top of the mixed layer. 


28291 (PB—86-144649/XAB) Survey report on control 
technology for FRP tank manufacture at FMC Corporation, 
Jonesboro, Arkansas. Swinehart, G.L. (National Inst. for 
Occupational Safety and Health, Cincinnati, OH (USA)). 
Oct 1985. 16p. (CT—150-11). NTIS, PC A02/MF AOl1. 

A survey of control technology for reducing styrene expo- 
sures during the manufacture of fiberglass reinforced tanks at the 
FMC Corporation, Jonesboro, Arkansas was conducted in June, 
1985. Breathing-zone samples were analyzed for styrene. The em- 
ployees were not required to wear respiratory protection. The 
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author recommends increasing the volume of exhausted air, using a 
low styrene evaporation resin in the tank bonding process, and 
using proper work practices. The employee working inside the tank 
should wear respiratory protection and be in constant communica- 
tion with a worker outside the tank. 


28292 (PB—86-144771/XAB) Health Hazard Evaluation 
Report HETA 84-128-1601, Harshaw/Filtrol, Louisville, Ken- 
tucky. London, M.; Lee, S.A.; Morawetz, J. (National Inst. 
for Occupational Safety and Health, Cincinnati, OH 
(USA)). Jun 1985. 16p. (HETA—84-128-1601). NTIS, PC 
A02/MF AOl1. 

Environmental and breathing-zone samples were analyzed 
for 3,3'-dichlorobenzidine (DCB) and ortho-dianisidine (ODA) at 
Harshaw/Filtrol, Louisville, Kentucky in August, 1984. The eval- 
uation was requested by the union to investigate possible exposures 
to suspected bladder carcinogens. Urine and skin samples were ob- 
tained from four potentially exposed workers and analyzed for 
ODA and DCB. The authors conclude that a potential health 
hazard exists due to ODA exposure at the facility. DCB does not 
pose a health risk. Recommendations include improving housekeep- 
ing and decontamination procedures for DCB, handling ODA as a 
suspect carcinogen by applying appropriate engineering controls 
and using personal protective equipment, and performing periodic 
monitoring for urinary DCB and ODA. 


28293 (PB—86-144789/XAB) Health Hazard Evaluation 
Report HETA 85-165-1605, St. Louis Police Auto Body 
Shop, St. Louis, Missouri. Carson, G.A. (National Inst. for 
Occupational Safety and Health, Cincinnati, OH (USA)). 
Jul 1985. 17p. CHETA—85-165-1605). NTIS, PC A02/MF 
AOl. 

Environmental and breathing-zone samples were analyzed 
for toluene, lead, and total dust at the Saint Louis Police Auto 
Body Shop, Saint Louis, Missouri in January and February, 1985. 
The evaluation was requested by the Health Commissioner of the 
City of Saint Louis to investigate working conditions in the body 
shop. A prior health department investigation had indicated that 
there might be health hazards in the shop area. The author con- 
cludes that a potential health hazard exists due to overexposure to 
total dust while performing certain repairs at the facility. Recom- 
mendations include installing a supply air ventilation system for the 
exhaust fans, orienting vehicles in the shop so that technicians are 
always working upstream of the airflow, and providing respiratory 
protection when it is not possible to control dust emissions. 


28294 (PB—86-144862/XAB) Methods for mesoscale 
modeling for materials damage assessment. User's guide. In- 
terim report, November 1984-October 1985. Lipfert, F.W.; 
Dupius, L.R.; Schaedler, J.W. (Brookhaven National Lab., 
— NY (USA)). Dec 1985. 62p. NTIS, PC A04/MF 


Assessment of acid deposition damage to materials requires 
as a minimum detailed knowledge of SO2 (gas) and wet H?! annual 
deposition fields on time and space scales consistent with the mech- 
anisms of damage and the distribution of materials at risk. Methods 
for urban-air-quality SO2 modeling are reviewed, and a set of sim- 
plified algorithms is presented suitable for relatively rapid assess- 
ment of a large number of cities. The method is relatively meteorol- 
ogy free in that regional wind roses were incorporated into the par- 
ameterization rather than the use of site-specific wind roses. Sepa- 
rate algorithms are presented for point and for area sources, and 
the mode is designed to produce annual average concentration esti- 
mates over 5-km grids. The Parameterized Air Quality Model- 
Annual (PAQMAN), is designed to mimic the performance of the 
Climatological Dispersion Model (CDM). McElroy-Pooler disper- 
sion coefficients are used for point sources, with Briggs plume rise, 
and Pasquill-Gifford dispersion coefficients are used for area 
sources. PAQMAN results correlated well with CDM calculations 
for the New Haven-Pittsburgh Metropolitan Statistical Areas 
(MSAs) with correlation coefficients of 0.99 and 0.80, respectively. 
Comparisons between PAQMAN and measured concentrations 
averaged over each MSA were also favorable over the entire spec- 
trum of 112 MSAs. 
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28295 (PB—86-144920/XAB) Selected occupational fa- 
talities related to toxic and asphyxiating atmospheres in con- 
fined work spaces as found in reports of OSHA (Occupation- 
al Safety and Health Administration) fatality/catastrophe in- 
vestigations. Final report, 1974-82. Cloe, W.W. (Occupation- 
al Safety and Health Administration, Washington, DC 
(USA)). Jul 1985. 272p. (OSHA/RP—86/001). NTIS, PC 
A12/MF AO1. 

The study of occupational fatalities related to toxic and as- 
phyxiating atmospheres in confined work spaces, during the period 
1974-82, continues the utilization of the OSHA fatality/catastrophe 
investigation reports as a source of information on how workplace 
incidents occur. The study is divided int three sections: Toxic At- 
mospheres, Asphyxiating Atmospheres, snd Other Hazards in Con- 
fined Work Spaces. One hundred twenty-two selected case files are 
used, involving 173 fatalities. In many incidents, more than one 
person was killed. Often these deaths occurred in an attempted 
rescue. Each incident was assigned to one of four categories of fac- 
tors most likely responsible for precipitating the incident, even 
though several factors may have been present. These categories are: 
Operating Procedures, Equipment/Material/Facility Related, Envi- 
ronmental Conditions or Other. Employee activity at the time of 
the incidents is examined. Standards cited are presented. This 
report includes the 122 cases. 


28296 (PB—86-145166/XAB) Walk-through survey 
report: control technology for fermentation processes at 
Wyeth Laboratories, Inc., West Chester, Pennsylvania. Marti- 
nez, K.F. (National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA)). Oct 1985. 12p. (CT—116- 
18A). NTIS, PC A02/MF AO1. 

A walk-through survey was conducted at Wyeth Laborato- 
ries, Incorporated, West Chester, Pennsylvania in November, 1983. 
The purpose of the survey was to evaluate the control technology 
for the fermentation processes. The facility produced penicillin-V 
and penicillin-G using the microbial strain Penicillium-chryso- 
genum. Medical examinations were available for fermentation and 
extraction process workers. Safety shoes and glasses and disposable 
dust respirators were provided. The author concludes that Wyeth 
has in operation an apparently effective system of control measures. 


28297 (PB—86-145174/XAB) Health Hazard Evaluation 
Report HETA 84-145-1604, Porter Memorial Hospital, Val- 
paraiso, Indiana. Behrens, V.; Burroughs, G.E.; Crandall, 
M.; Daniels, W. (National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA)). Jul 1985. 23p. CHETA—84- 
145-1604). NTIS, PC A02/MF AOl1. 

Environmental and breathing-zone samples were analyzed 
for nitrous oxide, halogenated anesthetic gases, and ethylene-oxide 
at Porter Memorial Hospital, Valparaiso, Indiana in April, 1984. 
The evaluation was requested by the Indiana Occupational Safety 
and Health Administration to investigate the exposure of operating 
room personnel to anesthetic gases and central supply employees to 
ethylene-oxide. The authors conclude that some of the operating 
room personnel are overexposed to halogenated anesthetic gases 
and nitrous-oxide. Recommendations include performing better 
maintenance of the anesthesia equipment, improving the work prac- 
tices of the anesthesiologists, and periodically checking the ethyl- 
ene-oxide sterilizer system for leaks. 


28298 (PB—86-145323/XAB) Health Hazard Evaluation 
Report HETA 84-281-1607, Federal Grain Inspection Service- 
USDA (US Department of Agriculture), New Orleans, Louisi- 
ana. Ruhe, R.L. (National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA)). Jul 1985. 2ip. CHETA—84- 
281-1607). NTIS, PC A02/MF AO1. 

Environmental and breathing-zone samples were analyzed 
for phosphine, malathion, carbon-disulfide, carbon tetrachloride, 
and grain dust at field offices of the Federal Grain Inspection Serv- 
ice, United States Department of Agriculture, New Orleans, Louisi- 
ana in October and November, 1984. The evaluation was requested 
by the inspection service to investigate fumigant exposures at grain 
sampling and inspection stations in the New Orleans area. Noise 
monitoring was also performed. The author concludes that a health 
hazard due to fumigants, grain dust, or noise does not exist at the 
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stations. Recommendations include developing a registry of grain 
handlers and inspectors and establishing procedures for obtaining 
information on incoming grain shipments that have been fumigated. 


28299 (PB—86-145349/XAB) Health Hazard Evaluation 
Report HETA 84-340-1606, Denver Laundry and Dry Clean- 
ing, Denver, Colorado. Pryor, P. (National Inst. for Occupa- 
tional Safety and Health, Cincinnati, OH (USA)). Jul 1985. 
17p. (HETA—84-340-1606). NTIS, PC A02/MF AO1. 

Environmental and breathing zone samples were analyzed 
for tetrachloroethylene (perchloroethylene) (PCE) at Denver Laun- 
dry and Dry Cleaning, Denver, Colorado in July, 1984. The eval- 
uation was requested by a company representative to determine if a 
health hazard from exposure to PCE existed during the commercial 
laundry and dry cleaning processes. A noise evaluation was also re- 
quested. The author concludes that a health hazard exists due to 
Overexposure to PCE and noise at the facility. Recommendations 
include replacing the present transfer system by a dry/to/dry 
closed system if possible, improving work practices, removing 
clothing from each machine at the same time replacing or cleaning 
and oiling the bearings in the dryers, and establishing an education- 
al program to instruct new employees on the hazards of chemical 
and noise exposure. 


28300 (PB—86-145356/XAB) Health Hazard Evaluation 
Report HETA 84-204-1600, Dental Health Associates, Paoli, 
Pennsylvania. Crandall, M.S. (National Inst. for Occupation- 
al Safety and Health, Cincinnati, OH (USA)). Jun 1985. 16p. 
(HETA—84-204-1600). NTIS, PC A02/MF AOl1. 

Area air and breathing-zone samples were analyzed for ni- 
trous oxide at Dental Health Associates, Paoli, Pennsylvania on 
August 2, 1984. The evaluation was requested by a dental assistant 
because of general concern about the extent of nitrous oxide expo- 
sure, especially since the office was not equipped with a waste-an- 
esthetic gas-scavenging system. The author recommends installing a 
waste anesthetic gas scavenging system with a dedicated exhaust. 
The nitrous oxide delivery and mixing system should be checked 
for leaks monthly and work practices for handling nitrous oxide 
should be improved. 


28301 (PB—86-145364/XAB) Health Hazard Evaluation 
Report HETA 85-307-1608, Frances Perkins Building, Wash- 
ington, DC. Lee, S.A. (National Inst. for Occupational 
Safety and Health, Cincinnati, OH (USA)). Jul 1985. 11p. 
(HETA—85-307-1608). NTIS, PC A02/MF AO1. 

Environmental and breathing-zone samples were analyzed 
for carbon dioxide and carbon-monoxide at the Frances Perkins 
Building, Washington, DC in May, 1985. The evaluation was re- 
quested by the employees who were concerned about the possible 
lack of fresh air and potential CO contamination in their offices 
from indoor parking garages and the nearby Interstate 395 tunnel. 
Ventilation specifications of the building were reviewed. The 
author concludes that there is no hazard from lack of fresh air or 
CO in the building. The author recommends monitoring indoor 
CO, especially during periods of stagnant weather during the 
summer months and adjusting the ventilation system to minimize 
CO concentrations if necessary. 


28302 (PB—86-145372/XAB) Health Hazard Evaluation 
Report HETA 84-412-1612, Drs. Youdelman and Teig, Brent- 
wood, New York. Crandall, M.S. (National Inst. for Occupa- 
tional Safety and Health, Cincinnati, OH (USA)). Jul 1985. 
17p. (HETA—84-412-1612). NTIS, PC A02/MF AO0O1. 

Environmental and breathing zone samples were analyzed 
for nitrous-oxide (10102440) at two oral surgery clinics in Holbrook 
and Brentwood, New York on July 30 to 31, 1984. The evaluation 
was requested by the dentists because of general concern regarding 
the extent of exposure to nitrous oxide. The Brentwood office was 
equipped with a waste anesthetic gas scavenging system. Recom- 
mendations include checking the nitrous-oxide delivery and mixing 
systems at both clinics, installing a waste anesthetic gas scavenging 
system with a dedicated exhaust at the Holbrook office, and im- 
proving work practices at the Brentwood clinic. 
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28303 (PB—86-145448/XAB) Industrywide studies 
report: a walk-through survey of Becton Dickinson Company, 
Holdredge, Nebraska. Elliott, L.J.; Stayner, L. (National 
Inst. for Occupational Safety and Health, Cincinnati, OH 
(USA). Industrial Hygiene Section). 24 Oct 1985. 23p. 
(IWS—67.41). NTIS, PC A02/MF AO1. 

A walk-through survey was conducted at Becton Dickinson 
Company, Holdredge, Nebraska in April, 1985. The purpose of the 
survey was to determine the feasibility of including the facility in 
an industrywide NIOSH mortality/industrial hygiene study of eth- 
ylene-oxide. The facility produced and sterilized hypodermic nee- 
dles and syringes with 100 percent ethylene oxide. The company 
currently used five 1,000 cubic foot sterilizers. The facility per- 
formed industrial hygiene monitoring for ethylene-oxide beginning 
in 1981. The authors conclude that the facility is eligible for inclu- 
sion in the NIOSH study. 


28304 (PB—86-145638/XAB) Health Hazard Evaluation 
Report HETA 83-166-1594, Witco Chemical Corporation, 
Perth Amboy, New Jersey. Cummings, C.E.; Roseman, J. 
(National Inst. for Occupational Safety and Health, Cincin- 
nati, OH (USA)). May 1985. 49p. (HETA—83-166-1594). 
NTIS, PC A03/MF AOI. 

Area and personel air samples were analyzed for ethylene 
oxide, glycols, and adipic-acid at the Witco Chemical Corporation, 
Perth Amboy, New Jersey from November to December, 1983 and 
May, 1984. The evaluation was requested by the union to investi- 
gate possible health effects due to polychlorinated biphenyls 
(PCBs), glycols, and ethylene oxide. The evaluation was assigned 
to the New Jersey State Department of Health. The authors con- 
clude that health hazards due to ethylene oxide and airborne fatty 
acid exposures exist. Recommendations include improving ventila- 
tion and work practices and implementing an OSHA approved res- 
pirator program. 


28305 (PB—86-145679/XAB) Industrywide studies report 
of indepth survey: American Cyanamid Company, Fortier 
Plant, Westwego, Louisiana. Hills, B. (National Inst. for Oc- 
cupational Safety and Health, Cincinnati, OH (USA)). 8 Oct 
1985. 32p. (WS—145.14). NTIS, PC A03/MF AOl1. 

An indepth survey of the American Cyanamid Company, 
Westwego, Louisiana was conducted in May, 1984. The facility 
produced acrylamide monomers and polyacrylamide. Acrylamide 
was produced by catalytic hydration of acrylonitrile within a 
closed reactor system to yield a 50% solution, which was then po- 
lymerized. Potential acrylamide exposures could occur from leaks 
in defective valves, during quality control sampling, while loading 
trucks and rail cars, and from contact with polymers that contained 
a monomer residue. Much of the acrylamide production area was 
open to natural ventilation. The author concludes that the mean ac- 
rylamide exposure at the facility is approximately 17% of the 
OSHA standard. Recommendations include rinsing the production 
equipment and conducting short term monitoring, especially when 
loading trucks. 


28306 Getting the measure of particles in combustion 
gases. Chemical Engineer (London); No. 421, 25(Jan 1986). 
Measuring particles in combustion gases has never been en- 
tirely simple: optical systems do not measure particle mass directly 
and with sampling systems you have to wait for the results. A 
novel sensor that can give reliable, real-time information about the 
amount and size of particles in conventional and advanced combus- 
tion systems has now been developed by Sandia National Laborato- 
ries in Livermore, California. The work was funded by the Energy 
Technology Centre in Morgantown, West Virginia, of the United 
States Department of Energy. The heart of the sensor is a tapered 
element, oscillating microbalance (TEOM). Made of glass, it looks 
a bit like a hollow champagne glass. Where the base of the glass 
would be, a filter is fitted, and the mouth of the glass is fitted 
firmly to a base plate. This system was developed in support of the 
DOE's hot gas cleanup program, and operates at temperatures as 
high as 970°C and pressures up to 10 bar in combustion chambers 
where is samples particles produced during combustion. Sandia's 
engineers believe the device has wide applications, for anywhere 





50 ENVIRONMENTAL SCIENCES, ATMOSPHERIC 
5002 Chemicals Monitoring And Transport 


where information about combustion effluents or airborne particles 
is needed, from hospitals and clean rooms to foundries and kilns. 


28307 Perfluorocarbon measurement using an automated 
dual-trap analyzer. D’Ottavio, T.W.; Goodrich, R.W.; Dietz, 
R.N. (Brookhaven National Lab., Upton, NY). Environmen- 
tal Science and Technology; 20: No. 1, 100-104(Jan 1986). 
Contract AC02-76CH00016. 

A new instrument designed to measure perfluorocarbon con- 
centrations in air has been developed at Brookhaven National Lab- 
oratory (BNL). This instrument, called the dual-trap analyzer, is 
described in this paper along with some current applications. Per- 
fluorocarbons are collected on a solid adsorbent and then thermally 
desorbed, separated by gas chromatography, and detected by elec- 
tron capture. A new measurement is obtained every 2-10 min de- 
pending on the number of perfluorocarbons present in the collected 
air sample. The limit of detection for a collection time of 2 min is 
0.005 parts per trillion for any one of the four perfluorocarbons that 
have been studied. 9 references, 7 figures. 


28308 Relationships between aerosol extinction coeffi- 
cients derived from airport visual range observations and al- 
ternative measures of airborne particle mass. Oezkaynak, H.; 
Schatz, A.D.; Thurston, G.D.; Isaacs, R.G.; Husar, R.B. 
(Harvard Univ., Cambridge, MA). Journal of the Air Pollu- 
tion Control Association; 35: No. 11, 1176-1185(Nov 1985). 
Contract AC02-81EV 10731. 

This paper analyzes methods for predicting fine particle (M/ 
sub f/ and inhalable particle (IP) mass concentrations using relative 
humidity corrected light extinction coefficient (b/sub ext/) estimat- 
ed from airport visual range (V/sub r) observations. The analyses 
presented are based on theoretical determinations as well as statisti- 
cal investigations utilizing EPA’s NASN and Inhalable Particle 
Monitoring Network (IPMN) data bases and routine airport visual 
range observations in twelve large US cities. Our results indicate 
that, after controlling for certain limitations of airport visual range 
data, most of the regression models developed in this paper can be 
applied satisfactorily to predict M/sub f/ and IP. Furthermore, the 
findings indicate that a more representative formula than the com- 
monly used meteorological range formula to predict atmospheric b/ 
sub ext/ values in urban areas may be b/sub ext/ = (1.8 +/- 0.04)/ 
V/sub r/. Because of known local or regional influences, however, 
the authors suggest calibration of any predictive model which uti- 
lizes airport visibility data against site-specific aerometric data on 
particle mass concentrations or scattering coefficient measurements. 


28309 Measurements of stratospheric bromine. Sedlacek, 
W.A.; Lazrus, A.L.; Gandrud, B.W. (Los Alamos National 
Lab., NM). Journal of Geophysical Research; 89: No. D3, 
4821-4825(20 Jun 1984). 

From 1974 to 1977, molecules containing acidic bromine 
were sampled in the stratosphere by using tetrabutyl ammonium 
hydroxide impregnated filters. Sampling was accomplished by WB- 
57F aircraft and high-altitude balloons, spanning latitudes from the 
equator to 75°N and altitudes up to 36.6 km. Analytical results are 
reported for 4 years of measurements and for laboratory simulations 
that determine the filter collection efficiencies for a number of bro- 
minated species. Mass mixing ratios for the collected bromine spe- 
cies in air average about 27 pptm in the stratosphere. Seasonal vari- 
ability seems to be small. 16 references, 5 figures, 3 tables. 


28310 Modeling terrestrial ecosystems in the global 
carbon cycle with shifts in carbon storage capacity by land- 
use change. Emanuel, W.R.; Killough, G.G.; Post, W.M.; 
Shugart, H.H. (Oak Ridge National Lab., TN). Ecology; 65: 
No. 3, 970-983(Jun 1984). Contract W-7405-ENG-26. 

A five-compartment model for carbon cycling in the world’s 
terrestrial ecosystems, which includes a concise treatment of the re- 
leases of carbon and shifts in carbon storage due to forest clearing, 
is presented. The dynamics of the less abundant isotopes, °C and 
4*C, are included in the model to allow interpretation of available 
isotopic time series. The sensitivity of the net carbon flux between 
the terrestrial component of the model and atmosphere to 10% var- 
iability in terrestrial rate coefficients and growth parameters is ex- 
amined; for the particular case considered here, the variability in 
model response is ~ 10%. Response of the model agrees reason- 
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ably well with observations of historical changes in the specific ac- 
tivity of 1*C in the atmosphere. The model-calculated Suess effect 
in 1952 is 2%, and the time constant of the exponential decrease in 
atmospheric '*C following the weapons test ban is 14 yr. By adjust- 
ing the releases of carbon due to forest clearing, a fit of model re- 
sponse to C/!2C tree-ring time series is derived. The resulting 
forest-clearing carbon release function rises to 2.5 Pg/yr by 1910 
and remains constant to the present. Due to establishmert of 
ground vegetation following clearing, the net carbon flux from the 
terrestrial biotic system to the atmosphere is less than the release 
due to clearing in some instances. To accommodate this net input 
to the atmosphere in addition to that due to fossil fuel combustion, 
the pre-industrial CO? concentration must be assumed to have been 
lower than is implied by extrapolating the modern instrument 
records backward in time. 50 references, 5 figures, 2 tables. 


28311 Mid-latitude stratospheric aerosol layer enhance- 
ment by El Chichon: the first year. Michalsky, J.J.; Herman, 
B.M.; Larson, N.R. (Pacific Northwest Lab., Richland, 
WA). Geophysical Research Letters; 11: No. 1, 76-79(Jan 
1984). Contract AC06-76RL01830. 

Measurements are reported in this paper which indicate the 
nature of the enhancement of the stratospheric aerosol layer by 
month for the first full year following the Spring 1982 eruptions of 
El Chichon. The aerosol optical depths as a function of wavelength 
are obtained by differencing mean monthly values obtained before 
and after the eruptions. The first enhancement above background 
was detected in September 1982. The inverted size distributions in- 
dicate a steady increase to larger mean size particles each month 
with a radius near 0.6 micrometers during the last reported month 
of March 1983. This size is considerably larger than that which is 
generally assumed for the sulfuric acid aerosols which form follow- 
ing an eruption. 9 references, 6 figures. 


28312 Separating carbonaceous aerosol source terms 
using thermal evolution, carbon isotopic measurements, and 
C/N/S determinations. Gaffney, J.S.; Tanner, R.L.; Phillips, 
M. (Brookhaven National Lab., Upton, NY). Science of the 
Total Environment; 36: 53-60(1984). Contract AC02- 
76CHO00016. 

Using a thermal evolution technique, organic/total carbon 
ratios and organic-elemental concentrations are reported for sam- 
ples obtained at Brookhaven National Laboratory (BNL 1981-82), 
Whiteface Mountain in upstate New York (July 1982), and from 
four New Jersey sites (Feb. and Aug., 1982). Ratios of organic to 
total carbon have also been determined for samples taken at 
Barrow, Alaska during Jan.-Apr., 1981. As well, C-14 to C-12 and 
C-13 to C-12 ratios have been determined for a weekly BNL sam- 
ples and a composite Barrow, Alaska sample. These preliminary 
data indicate that 30% of the aerosol impacting these areas is of 
biogenic or wood-burning origin. These data along with prelimi- 
nary C/N/S determinations for the aforementioned samples are dis- 
cussed in the context of using a combination of these methods to 
allow source differentiation of carbonaceous aerosol inputs. 19 ref- 
erences, 2 figures, 3 tables. 


28313 Aethalometer - an instrument for the real-time 
measurement of optical absorption by aerosol particles. 
Hansen, A.D.A.; Rosen, H.; Novakov, T. (Lawrence Berke- 
ley Lab., CA). Science of the Total Environment; 36: 191- 
196(1984). Contract AC03-76SF00098. 

The authors describe an instrument that measures the con- 
centration of optically absorbing aerosol particles in real time. This 
absorption is normally due to black carbon, which is a good tracer 
for combustion emission. The minimum resolving times range from 
seconds in urban environments to minutes in remote locations. The 
authors present results obtained during operation on an aircraft. 
Due to the time resolution capability, the authors can determine the 
spatial distributions of absorbing aerosol. The authors have named 
this instrument the aethalometer. 12 references, 3 figures. 





3801 / ERA-11/12 


28314 Determination of organic oxygen in ambient par- 
ticulate matter. Benner, W.H.; Hansen, A.D.A.; Gundel, 
L.A.; Novakov, T. (Lawrence Berkeley Lab., CA). Science 
of the Total Environment; 36: 271-276(1984). Contract AC03- 
76SF00098. 

A sample of ambient particulate matter is pyrolyzed in Ne at 
1135°C, and the evolved oxygen is detected by nondispersive infra- 
red spectrometry after conversion to CO. Oxygen in organic com- 
pounds, carbonates, silicates, sulfates, nitrates, water and adsorbed 
oxygen-containing gases is quantitated; but silica and alumina are 
not detected. Organic oxygen is determined by analyzing an evapo- 
rated extract of the sample. A procedure is also presented for deter- 
mining oxygen thermograms. The organic fraction of ambient par- 
ticulate matter is highly oxygenated (C/O ~ 2). 6 references, 3 fig- 
ures, 1 table. 


28315 Human effects on the global atmosphere. John- 
ston, H.S. (Univ. of California, Berkeley). Annual Review of 
Physical Chemistry; 35: 481-505(1984). Contract ACO03- 
76SF00098. 


This review considers whether human activities can signifi- 
cantly change important functions of the global atmosphere by al- 
tering the amount or distribution of certain trace species. It deals 
with three specific topics: stratopheric ozone, the role of species 
other than carbon dioxide on the greenhouse effect, and certain re- 
cently recognized atmospheric consequences of a large scale nucle- 
ar war. 64 references, 10 figures, 2 tables. 


28316 Simulation of transport and removal processes of 
the Saharan dust. Lee, IY. (Argonne National Lab., IL). 
Journal of Climate and Applied Meteorology; 22: No. 4, 632- 
639(Apr 1983). 

A planetary boundary layer (PBL) model has been modified 
to include a Saharan air layer containing the bulk of Saharan dust. 
The Saharan air layer is recognized as a deep mixed layer which 
extends up to 4-6 km during hot summer months and is character- 
ized by high potential temperature and high dust concentration. Mi- 
crophysical processes of particle coagulation and sedimentation 
have been coupled with dynamic processes to simulate the evolu- 
tion of dust particles. In agreement with observations, simulations 
indicate that dust particles greater than 10 ym radius can be pro- 
duced and transported in the Sahara air layer across the Atlantic 
Ocean, while dust concentrations in the PBL over the Atlantic 
Ocean are smaller by a factor of two or more than in the Saharan 
air layer. 15 references, 12 figures. 


28317 Atmospheric diffusion in the mesoscale range: the 
evidence of recent plume width observations. Gifford, F.A. 
(Los Alamos National Lab, NM). pp 300-304 of Sixth sym- 
posium on turbulence and diffusion. Boston, MA; American 
Meteorological Society (1983). 

From 6. symposium on turbulence and diffusion; Boston, 
MA, USA (22-25 Mar 1983). 

The plume from the Mt. Isa Smelter in Queensland, Austra- 
lia, has been effectively monitored for distances up to 1000 km and 
times up to 43 hours. These data have been correlated with the 
data from the Kalgoorlie smelter in S.W. Australia; the correlation 
coefficient is 0.97. This is taken as evidence that the mathematical 
expressions describing these plumes may be generalizable to the me- 
soscale study of other plumes. The research will be expanded to the 
2000 km range; it should add significantly to present understanding 
of both long-range diffusion and mesoscale dynamics. 16 references, 
4 figures. 


28318 Maintenance and reliability of utility flue-gas de- 
sulfurization: projections vs. experience. Doctor, R.D. (Ar- 
gonne National Lab., IL). Proceedings, Annual Meeting, Air 
Pollution Control Association; 58.4: 1-17(1983). 

From 76. annual meeting of the Air Pollution Control Asso- 
ciation; Atlanta, GA, USA (19-24 Jun 1983). 

Flue gas desulfurization system availability is correlated with 
the inlet concentration of SO2 and design scrubbing efficiency. All 
the technologies examined exhibited high availability when used in 
low-sulfur-coal applications. As the coal sulfur content increases to 
3.5% and the required removal efficiency increases, dual-alkali sys- 
tems maintained system availabilities of 80% or higher, while the 
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lime/limestone systems showed marked declines in availability. The 
William-Lord system has an apparent advantage over lime/lime- 
stone systems for high-sulfur coals at high removal efficiencies. The 
system availability is interpreted as falling off at nearly the same 
rate as for dual-alkali systems, but at an availability lower by a con- 
stant factor. This may be attributed to the overall increased com- 
plexity of the system. 12 references, 9 figures, 3 tables. 


28319 Ground-based infrared spectroscopic measurements 
of atmospheric hydrogen cyanide. Rinsland, C.P.; Smith, 
M.A.H.; Rinsland, P.L.; Goldman, A.; Brault, J.W.; Stokes, 
G.M. (College of William and Mary, Williamsburg, VA). 
Journal of Geophysical Research; 87: No. C13, 11,119- 
11,125(20 Dec 1982). 

A number of lines of the nus band of hydrogen cyanide have 
been detected in solar absorption spectra recorded near sunrise and 
sunset at Kitt Peak National Observatory (elevation 2095 m) with a 
0.01-cm™? resolution Fourier transform spectrometer. Analysis of 
two of the strongest and best isolated lines has led to a value of 
2.73 x 10%* molecules cm~? for the vertical column abundance of 
HCN above Kitt Peak. The accuracy of this value is estimates as 
+/-25%. This result, combined with the stratospheric concentra- 
tion of HCN derived by Coffey, Mankin, and Cicerone (1981), 
yields 166 parts per trillion by volume for the average mixing ratio 
of HCN between 2 and 12 km. This is the first determination of the 
HCN concentration in the nonurban troposphere. 26 references, 5 
figures, 3 tables. 
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REFER ALSO TO CITATION(S) 26972, 27002, 27004, 27047, 27048, 27054, 
27056, 27382, 28247, 28248, 28310, 28348 


28320 (KFK—3870) Survey of atmospheric dispersion 
models applicable to risk studies for nuclear facilities in com- 
plex terrain. Wittek, P. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Meteorologie und Kli- 
maforschung; Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Projekt Nukleare Sicherheit). Sep 1985. 
33p. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE86750995. 

Atmospheric dispersion models are reviewed with respect to 
their application to the consequence assessment within risk stiidies 
for nuclear power plants located in complex terrain. This review 
comprises: seven straight-line Gaussian models, which have been 
modified in order to take into account in a crude way terrain eleva- 
tions, enhanced turbulence and some others effects; three trajecto- 
ry/puff-models, which can handle wind direction changes and the 
resulting plume or puff trajectories; five three-dimensional wind 
field models, which calculate the wind field in complex terrain for 
the application in a grid model; three grid models; one Monte- 
Carlo-model. The main features of the computer codes are de- 
scribed, along with some informations on the necessary computer 
time and storage capacity. (orig.). 
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REFER ALSO TO CITATION(S) 28190, 28191, 28192, 28193, 28261 


28321 (CBPF-MO—003/85) Introduction to isotopic 
geochronology of pre-quaternary age. Part 1. Poupeau, G-.; 
Rivera, A. (Centro Brasileiro de Pesquisas Fisicas, Rio de 
Janeiro; Observatorio Nacional, Rio de Janeiro (Brazil)). 
1985. 164p. (In Portuguese). NTIS (US Sales Only), PC 
A08/MF AO1. File Number DE86701582. 

The historical development of Geochronology is summa- 
rized, showing its strong relation to Physics. Considerations about 
radioactivity and its application to radiochronology are made, in- 
cluding the use of U, Th-Pb dating techniques. A vast list of biblio- 
graphical references is given for further consultation. (C.L.B.). 
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28322 (CBPF-NF—049/85) Preliminary study of geotec- 
tonic evolution of the southern region of Sao Francisco (MG, 
Brazil) craton: an interpretation based on Rb-Sr, K-Ar, Pb-Pb 
and fission track data. Teixeira, W.; Fonseca, A.C.; Pou- 
peau, G.; Padilha, A.V.; Zapparolli, L.H.; Kawashita, K.; 
Khoury, M.C. (Centro Brasileiro de Pesquisas Fisicas, Rio 
de Janeiro). 1985. 28p. (In Portuguese). (CONF-8508155— 
1). NTIS (US Sales Only), PC A03/MF A01. File Number 
DE86701583. 

From 3. symposium on regional geology of mines gerais; 
Belo Horizonte, MG, Brazil (14 Aug 1985). 

The results obtained from isotopic dating techniques (Rb-Sr, 
K-Ar, Pb-Pb and fission tracks) applied to samples from the south- 
ern region of Sao Francisco craton (Mg, Brazil) are discussed. Rb- 
Sr and Pb-Pb ages, in total rock, allowed the determination of crust 
enlargement, with eventual modifications of the pre-existing crust, 
during the Late Archean period (3000 to 2600 million years) and 
the Inferior Proterozoic period (2400 to 2100 m.y.). Three main 
cooling periods of time were determined by K-Ar dating of mica, 
amphiboles and total rock at the craton border: 2200 to 1700 m.y., 
1300 to 1100 m.y. and 900 to 400 m.y. related, respectively, to su- 
perposition of three cycles: Transamazonico, Uruacuano and Brasi- 
liano. Cooling below 110°C, detected by the fission track method 
applied to apatites, pointed out an age of 850 m.y. at the internal 
parts and 550 m.y. at the craton periphery, thus showing a progres- 
sive action of Brazilian marginal movable zones in the studied 
region. The application of these two techniques together enabled 
the evaluation of the rocks cooling shape. Cooling of these samples 
was complex between 2700 and 2200 m.y. and slow from 2000 m.y. 
onwards. The integrated treatment of data from the various dating 
techniques is of great importance to know the geotectonic evolu- 
tion of ancient polycyclic sites. (C.L.B.). 


28323 (DOE/ER/60264—1) Physiological and ecological 
implications of coupled heat and water transport mechanisms 
of endotherms and tundra vegetation. Progress report. Porter, 
W.P.; Stewart, W.E. (Wisconsin Univ., Madison (USA)). 
[1986]. Contract FG02-84ER60264. 14p. NTIS, PC A02/ 
MF AOl1; GPO Dep. File Number DE86009870. 

This research seeks to extend a current quantitative general 
heat and mass transfer model developed for the porous insulation of 
endotherms to include the porous media of tundra vegetation, to 
test the model's predictions for endotherm heat generation require- 
ments and water loss rates for different insulations under conditions 
measured in the laboratory and in the field on various inanimate ob- 
jects and live endotherms, and to integrate the porous media model 
with microclimate models to calculate heat and mass fluxes through 
the low canopies of tundra vegetation and the soil. 9 refs., 6 figs. 


28324 (DOE/EV/04180—5) Dynamics of the recovery of 

tundra vegetation. Annual p report. Amund- 
sen, C.C. (Tennessee Univ., Knoxville (USA)). 11 May 
1975. Contract AS05-76EV04180. 24p. (ORO—4180-5). 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE86009322. 

A study to determine the environmental factors which affect 
the recovery of damaged tundra vegetation. A sampling technique 
was developed on Amchitka Island to allow the rapid requisition of 
data on species presence and frequency across areas disturbed at 
various times and in various ways. Attempts were made to sample 
across all examples of aspect, slope steepness and exposure. We 
conclude there is no directional secondary succession on the Am- 
chitka tundra, although a vigorous recovery on organic soils was 
observed. Our study recommends a smaller effort to reclaim dam- 
aged areas by seeding and fertilizing at a considerable financial 
saving and without further biological perturbation. 7 refs., 2 figs. 


28325 (DOE/EV/04180—9A) Interim report on the use 
of and experiments with Elymus mollis in the Central Aleu- 
tian Islands (Adak). Amundsen, C.C.; Barcroft, I.S. (Tennes- 
see Univ., Knoxville (USA)). 1982. Contract AS05- 
76EV04180. 7p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE86009320. 

This report is a summary of observations made during 
August and September 1982 on Adak, Alaska on growth of Elymus 
mollis in experimental plots. Almost all Finger Bay plots showed 
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evidence of frost heave. Where plants were present in more pro- 
tected plots the average condition was better than that observed in 
1980 by 0.1 to 0.6. 3 tabs. 


28326 (DOE/EV/04180—T1) Studies of Elymus mollis 
directed toward its use in revegetation of maritime tundra. 
Williams, M.P. (Tennessee Univ., Knoxville (USA)). Mar 
1980. Contract AS05-76EV04180. 134p. NTIS, PC A07/MF 
A01; 1; GPO Dep. File Number DE86009321. 

Selection of suitable species, which will survive the severe 
environment of low light, cool temperatures, and high winds, poses 
serious problems to revegetation programs in the Aleutian Islands. 
Selection must be based on adaptability of plants to the extremes of 
the Aleutian climate and, as realized more recently, on lack of dis- 
ruption of the natural ecosystem. This places the emphasis on use 
of native species in revegetation. Elymus mollis Trin., American 
dunegrass, a dominant of the Aleutian dune community, was stud- 
ied to better understand its potential for use in reclamation work. 
As the species occupies both beach and inland sites, an emphasis 
was placed on documenting its wide latitude of habitat occurrence. 
Community composition, dispersal, growth response, ecotypic vari- 
ation, and nutrient relations were studied at two beach sites and 
two inland sites on Adak Island in the central Aleutian Islands in 
the 1977 and 1978 growing seasons. Test plantings of rhizome sec- 
tions of E. mollis in disturbed sand substrates were successful and 
illustrated the ease of use of the species in revegetation without 
availability of seed. From these studies, the species does appear to 
possess the characteristics of a good colonizer and should be valua- 
ble in revegetation. The greatest overall response of E. mollis oc- 
curred in unstable sand soils. 79 refs., 9 figs., 15 tabs. 


28327 Radiation balance in a deep Colorado valley: 
ASCOT 84. Whiteman, C.D.; Fritschen, L.J.; Simpson, J.R.; 
Orgill, M.M. (Pacific Northwest Lab., Richland, WA). pp 
4-7 of 17th conference on agriculture & forest meteorology 
and seventh conference on biometeorology & aerobiology. 
Boston, MA; American Meteorological Society (1985). Con- 
tract AC06-76RL01830. 

From 17. conference on agriculture & forest meteorology; 
Scottsdale, AR, USA (21-24 May 1985). 

Five surface energy budget stations were installed at four 
sites in a deep, narrow valley in western Colorado in September 
1984 as one component of the US Department of Energy’s Atmos- 
pheric Studies in Complex Terrain (ASCOT) Program. In this 
paper this authors present radiation balance data from these stations 
for the clear day of September 29, 1984. 3 references, 3 figures, 3 
tables. 


28328 Physiologic response of elk to differences in winter 
range quality. Weber, B.J.; Wolfe, M.L.; White, G.C.; Row- 
land, M.M. (Utah State Univ., Logan). Journal of Wildlife 
Management; 48: No. 1, 248-253(1984). Contract W-7405- 
ENG-36. 

The objective of this study was to quantify the effects of dif- 
ferences in winter range quality on elk body condition and repro- 
ductive rates. The study area was in the Jemez Mountains of north- 
central New Mexico. An area of Bandelier National Monument 
burned by the June 1977 La Mesa wildfire was selected as one 
study site (BURN). An unburned winter range (BACA) at an ele- 
vation of about 3000 m, 20 km northwest of the BURN site, was 
selected for comparative purposes. Comparisons of elk weights 
from the two areas yielded higher values for elk from the BURN. 
Despite differences in the condition indices, all adult female elk 
captured were pregnant. Results from this study suggest that differ- 
ences in winter range quality have an important role in determining 
elk condition. 26 references, 3 tables. 


28329 Nasal mites from birds of a Guatemalan cloud 
forest (Acarina: rhinonyssidae). Spicer, G.S. (Argonne Na- 
tional Lab., IL). Journal of Parasitology; 70: No. 5, 794- 
802(1984). 

A survey of the nasal mites from Guatemalan cloud forest 
birds is reported. Seventy-eight birds, representing 10 families and 
18 species, were examined. Prevalence of infection was 24%. Two 
new species are described: Sternostoma darlingi from Mitrephanes 
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phaeocercus (Tyrannidae) and S. pencei from Empidonax flaves- 
cens (Tyrannidae). New host records are reported for S. priangae 
from Chlorospingus opthalmicus (Thraupidae), S. hutsoni from 
Catharus dryas (Turdidae), Ptilonyssus sairae from Chlorospingus 
opthalmicus (Thraupidae), and Myioborus miniatus (Parulidae), P. 
euroturdi from Catharus dryas (Turdidae), P. tyrannus from Empi- 
donax flavescens and Mitrephanes phaeocercus (both Tyannidae), 
and Tinaminyssus ixoreus from Catharus dryas (Turdidae). The sub- 
species Ptilonyssus euroturdi mimicola Fain and Hyland is synony- 
mized with the nominate subspecies. Data are presented to suggest 
that the Rhinonyssidae may be a polyphyletic assemblage. 35 refer- 
ences, 12 figures, 1 table. 


28330 Field study of activity patterns of Thomomys 
bottae. Gettinger, R.D. (Univ. of California, Los Angeles). 
Journal of Mammalogy; 65: No. 1, 76-84(1984). 

Activity of pocket gophers, Thomomys bottae, which were 
tagged with radioactive gold wires, was distributed throughout the 
24-h day but was significantly more common between 1600-2000 h. 
Pocket gophers spent 15 h/day in underground nest chambers at 
depths of 40 cm. The remainder of the day was spent in activities in 
the general burrow system at depths <20 cm. The duration of rest- 
ing and activity bouts averaged 40 and 26 min, respectively, but 
varied with time of day. No relationship between timing or location 
of activities and soil or air temperature was evident. Mean burrow 
system area was 107 m?, but 90% of all activity occurred within an 
area of 4 m*. Gophers moved within their burrows at rates of 1.1 
m/min active (<600 m/day), and did not burrow extensively. 31 
references, 3 figures, 2 tables. 


28331 Demise of spiny hopsage shrubs following summer 
wildfire: an authentic record. Rickard, W.H.; McShane, M.C. 
(Pacific Northwest Lab., Richland, WA). Northwest Science; 
58: No. 4, 282-285(1984). Contract AC06-76RL01830. 

Spiny hopsage, Grayia spinosa, shrubs growing in a plant 
community dominated by greasewood, Sarcobatus vermiculatus, 
shrubs were destroyed by a summer wildfire. In the first season 
after the burn, greasewood shrubs sprouted, and by April of the 
second spring season, greasewood had restored about one-half of its 
preburn canopy cover. Spiny hopsage shrubs did not sprout and 
their demise is attributed to stressed growing conditions imposed by 
an alkaline-sodic rooting substrate. The demise of spiny hopsage 
would likely have gone unnoticed were it not for the existence of a 
permanently marked study plot. 11 references, 1 table. 


28332 Use of pellet-group plots to measure trends in deer 
and elk populations. Rowland, M.M.; White, G.C.; Karlen, 
E.M. Wildlife Society Bulletin; 12: No. 2, 147-155(1984). 
Contract W-7405-ENG-36. 

Distribution and abundance of mule deer and elk were stud- 
ied from 1976 to 1981 near Los Alamos, New Mexico, using pellet- 
group counts. Pellet-group data were shown to fit the negative bi- 
nomial distribution. Counts for mule deer varied among years in all 
vegetation types; the population trend was generally downward. 
Pellet-group counts for elk (winter only) increased in ponderosa 
pine, but remained unchanged in other areas. Deer pellet groups 
were distributed similarly from year to year and were nonrandom 
(i.e., clumped). Elk pellet groups also were clumped, but were 
clumped less in mixed conifer during the latter part of the study. In 
ponderosa pine, where deer were most abundant, pellet groups 
were clumped less than in other habitats. Similarly, in mixed coni- 
fer, where elk numbers were highest, pellet groups were clumped 
least. Neither weather nor fire appeared to affect greatly counts of 
deer or elk pellet groups, although fire may have influenced distri- 
bution of elk. 37 references, 5 tables. 


28333 Accumulation and cycling of calcium by Dogwood 
trees. Thomas, W.A. (Oak Ridge National Lab., TN). Eco- 
logical Monographs; 39: 101-120(Spr 1969). 

Calcium concentration as percentage of dry weight and 
root/top ratios for both weight and calcium of dogwood trees from 
sites with significantly different concentrations of exchangeable soil 
calcium did not differ significantly between sites. Calcium concen- 
tration and root/top ratios of seedlings significantly exceeded those 
of larger trees, and seedlings, returned a greater percentage of total 
tree calcium to the forest floor in leaves than did the larger trees. 
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Dogwood trees function as pumps which keep calcium in circula- 
tion through the biologically active upper layers of soil. 142 refer- 
ences, 8 figures, 4 tables. 


28334 Application of some operations research techniques 
to food chain analysis problems. Van Dyne,.G.M. (Oak 
Ridge National Lab., TN). Health Physics; 11: 1511- 
1519(1965). 

Attributes of species in mixed samples may be predicted 
from the attributes of the entire sample and from the species com- 
position by weight of the sample. Thus, the relation between the 
composition of a given chemical as a proportion of the total sample 
in the ith mixed sample (C/sub i/), the chemical content as a per- 
cent of the jth species, plant part, or plant group in the sample (P/ 
sub j/), and the percent weight of the jth species, plant part of 
plant group in the ith sample (W/sub ij/) is: C/sub i/ = £/j(P/sub 
j/W/sub ij/) where j = 1, 2...m species, parts or groups in the 
sample. Least squares and nonlinear programming routines were 
compared for solving for the P/sub j/ by minimizing a function Q 
as follows: A = 2/i[C/sub i/ - =/j (P/sub j/W/sub ij/]? subject to 
0 S P/sub j/ = 100 and i = 1,2...n samples. Known P/sub j/ and 
W/sub ij/ were used to generate C/sub i/ to test these techniques. 
Variability of P/sub j/ and W/sub ij/ was obtained with random 
number generators, and known bias was included in some W/sub 
ij/ values in thirty computer experiments. P/sub j/, predicted by 
the above methods from the generated C/sub i/ and W/sub ij/, 
were compared to P/sub j/, the true values which were used in 
generating the data. Both least squares and nonlinear programming 
gave acceptable P/sub j/ in most instances. Poor estimates of P/sub 
j/ were found only if P/sub j/ were small and if the corresponding 
means W/sub j/ were small and of low variability. These tech- 
niques were applied successfully to data from range nutrition ex- 
periments with cattle and sheep to predict the crude protein con- 
tent of five groups of species in the diets from the botanical compo- 
sition and the crude protein in the mixed sample. 3 tables. 
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REFER ALSO TO CITATION(S) 26870, 27055, 28247, 28248, 28257, 28261, 
28279, 28386, 28389, 28405, 28564 


28335 (EPA—600/3-80-024) Geological and hydrochemi- 
cal sensitivity of the eastern United States to acid precipita- 
tion. Hendrey, G.R.; Galloway, J.N.; Norton, S.A.; Scho- 
field, C.L.; Shaffer, P.W. (Brookhaven National Lab., 
Upton, NY (USA)). Jan 1980. 110p. Environmental Protec- 
tion Agency, Washington, DC. 

In regions predicted to be highly sensitive, alkalinities in up- 
stream sites were generally low, 200 microequivalents per liter. 
Many areas of the eastern US are pinpointed in which some of the 
surface waters, especially upstream reaches, may be sensitive to 
acidification. Pre-1970 data were compared to post-1975 data, re- 
vealing marked declines in both alkalinity and pH of sensitive 
waters of two states tested, North Carolina, where pH and alkalini- 
ty have decreased in 80% of 38 streams (P 0.001) and New Hamp- 
shire, where pH in 90% of 49 streams and lakes has decreased (P 
0.001) since 1949. These sites are predicted to be sensitive by the 
geological map on the basis of their earlier alkalinity values. Thus 
this mapping of sensitive areas is validated by the observed tempo- 
ral trends. The map is to be improved by the addition of a soils 
component. Impacts of acidification on aquatic biota are reviewed 
and a Norwegian model of impacts on fish was calibrated and veri- 
fied using North American data. 105 references, 43 figures, 12 
tables. 


28336 (PB—86-144672/XAB) Movement of contaminants 
from oily wastes during land treatment. Short, T.E. (Envi- 
ronmental Protection Agency, Ada, OK (USA). Robert S. 
Kerr Environmental Research Lab.). Dec 1985. 23p. NTIS, 
PC A02/MF AOl1. 

Land treatment is a method of handling wastes that are used 
by the petroleum-refinery industry and others. This method allows 
the simultaneous treatment and final disposal of the wastes. The soil 
properties and biota are depended upon to degrade, transform, or 
immobilize the hazardous constituents of the wastes. A mathemati- 
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cal model of the land-treatment process was developed that will 
simulate the movement of contaminants as oily wastes are degrad- 
ed. The model examines the fate of these constituents in the soil, 
oil, water and air phases of the treatment system. The model as- 
sumes no dispersion, local equilibrium, linear partitioning of the 
contaminant between phases, volatile losses by a modified Thibo- 
deaux-Hwang approach, first-order degradation kinetics, no migra- 
tion of oil after application, a uniform soil profile, and constant 
water flux throughout the treatment zone. 


28337 Atmospheric deposition and canopy interaction of 
major ions in a forest. Lindberg, S.E.; Lovett, G.M.; Rich- 
ter, D.D.; Johnson, D.W. (Oak Ridge National Lab., TN). 
Science (Washington, D.C.); 231: 141-145(10 Jan 1986). Con- 
tract AC05-840R21400. 

Airborne particles and vapors contributed significantly to the 
nutrient requirements and the pollutant load of a mixed hardwood 
forest in the eastern United States. Dry deposition was an impor- 
tant mechanism of atmospheric input to the foliar canopy, occur- 
ring primarily by vapor uptake for sulfur, nitrogen, and free acidity 
and by particle deposition for calcium and potassium. The canopy 
retained 50 to 70 percent of the deposited free acidity and nitrogen, 
but released calcium and potassium. Atmospheric deposition sup- 
plied 40 and 100 percent of the nitrogen and sulfur requirements, 
respectively, for the annual woody increment. This contribution 
was underestimated significantly by standard bulk deposition collec- 
tors. 30 references, 3 figures. 


28338 (EPA—560/5-84-003-Vol.7-Pt.1) National body- 
burden database. Chemicals identified in human biological 
media, 1984, Volume VII, Part 1. Cone, M.V.; Ferguson, M.; 
Powers, C.D.; Hammons, A.S. (Science Applications Inter- 
national Corp., Oak Ridge, TN (USA). Public Information 
and Presentations). Jan 1986. Contract AC05-810R20837. 
624p. NTIS, PC A99/MF A0O1; 1; GPO Dep. File Number 


DE86004687. 

The database provides a central source of systematically col- 
lected and organized body-burden data that facilitates the early 
identification of actual or potential human exposure to environmen- 
tal contaminants and the assessment of the significance of such ex- 
posure. Data included are obtained through routine manual 
searches of selected scientific journals, augmented by computer 
searches. The database, which includes the separately published 
files, Chemicals Identified in Human Biological Media and Chemi- 
cals Identified in Feral and Food Animals, contains information on 
more than 1600 chemicals. The database is used in exposure, hazard 
and risk assessment; identifying potential human and environmental 
health problems including sources of contamination; planning re- 
search and comparing results; and in teaching at medical and public 
health schools. The database is under the aegis of the Interagency 
Collaborative Group on Environmental Carcinogenesis, National 
Cancer Institute (NCI) and is maintained by the Health and Envi- 
ronmental Information Section, Science Applications International 
Corporation under the direction of the Exposure Evaluation Divi- 
sion, US Environmental Protection Agency (EPA). Funding is pro- 
vided through interagency agreements involving NCI, EPA, and 
the US Department of Energy. 


28339 (EPA—560/5-84-004-Vol.4-Pt.1) National body- 
burden database: chemicals identified in feral and food ani- 
mals, 1984. Volume IV, Part 1. Cone, M.V.; Ferguson, M.; 
Powers, C.D.; Hammons, A.S. (Science Applications Inter- 
national Corp., Oak Ridge, TN (USA). Public Information 
and Presentations). Jan 1986. Contract AC05-810R20837. 
S5ip. NTIS, PC A24/MF A0Ol1; 1; GPO Dep. File Number 
DE86004685. 

The database provides a central source of systematically col- 
lected and organized body-burden data that facilitates the early 
identification of actual or potential human exposure to environmen- 
tal contaminants and the assessment of the significance of such ex- 
posure. Data included are obtained through routine manual 
searches of selected scientific journals, augmented by computer 
searches. The database, which includes the separately published 
files, Chemicals Identified in Human Biological Media and Chemi- 
cals Identified in Feral and Food Animals, contains information on 
more than 1600 chemicals. The database is used in exposure, hazard 
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and risk assessment; identifying potential human and environmental 
health problems including sources of contamination; planning re- 
search and comparing results; and in teaching at medical and public 
health schools. The database is under the aegis of the Interagency 
Collaborative Group on Environmental Carcinogenesis, National 
Cancer Institute (NCI), and is maintained by the Health and Envi- 
ronmental Information Section, Science Applications International 
Corporation under the direction of the Exposure Evaluation Divi- 
sion, US Environmental Protection Agency (EPA). Funding is pro- 
vided through interagency agreements involving NCI, EPA, and 
the US Department of Energy. 


28340 (EPA—560/5-84-003-Vol.7-Pt.3) National body- 
burden database. Chemicals identified in human biological 
media, 1984, Volume VII, Part 3. Cone, M.V.; Ferguson, M.; 
Powers, C.D.; Hammons, A.S. (Science Applications Inter- 
national Corp., Oak Ridge, TN (USA). Public Information 
and Presentations). Jan 1986. Contract ACO05-810R20837. 
517p. NTIS, PC A22/MF AO1; 1; GPO Dep. File Number 
DE86004686. 

The database provides a central source of systematically col- 
lected and organized body-burden data that facilitates the early 
identification of actual or potential human exposure to environmen- 
tal contaminants and the assessment of the significance of such ex- 
posure. Data included are obtained through routine manual 
searches of selected scientific journals, augmented by computer 
searches. The database, which includes the separately published 
files, Chemicals Identified in Human Biological Media and Chemi- 
cals Identified in Feral and Food Animals, contains information on 
more than 1600 chemicals. The database is used in exposure, hazard 
and risk assessment; identifying potential human and environmental 
health problems including sources of contamination; planning re- 
search and comparing results; and in teaching at medical and public 
health schools. The database is under the aegis of the Interagency 
Collaborative Group on Environmental Carcinogenesis, National 
Cancer Institute (NCI) and is maintained by the Health and Envi- 
ronmental Information Section, Science Applications International 
Corporation under the direction of the Exposure Evaluation Divi- 
sion, US Environmental Protection Agency (EPA). Funding is pro- 
vided through interagency agreements involving NCI, EPA, and 
the US Department of Energy. 


28341 (EPA—560/5-84-003-Vol.7-Pt.2) National body- 
burden database. Chemicals identified in human biological 
media, 1984, Volume VII, Part 2. Cone, M.V.; Ferguson, M.; 
Powers, C.D.; Hammons, A.S. (Science Applications Inter- 
national Corp., Oak Ridge, TN (USA). Public Information 
and Presentations). Jan 1986. Contract AC05-810R20837. 
420p. NTIS, PC A18/MF A0O1; 1; GPO Dep. File Number 
DE86004688. 

The database provides a central source of systematically col- 
lected and organized body-burden data that facilitates the early 
identification of actual or potential human exposure to environmen- 
tal contaminants and the assessment of the significance of such ex- 
posure. Data included are obtained through routine manual 
searches of selected scientific journals, augmented by computer 
searches. The database, which includes the separately published 
files, Chemicals Identified in Human Biological Media and Chemi- 
cals Identified in Feral and Food Animals, contains information on 
more than 1600 chemicals. The database is used in exposure, hazard 
and risk assessment; identifying potential human and environmental 
health problems including sources of contamination; planning re- 
search and comparing results; and in teaching at medical and public 
health schools. The database is under the aegis of the Interagency 
Collaborative Group on Environmental Carcinogenesis, National 
Cancer Institute (NCI) and is maintained by the Health and Envi- 
ronmental Information Section, Science Applications International 
Corporation under the direction of the Exposure Evaluation Divi- 
sion, US Environmental Protection Agency (EPA). Funding is pro- 
vided through interagency agreements involving NCI, EPA, and 
the US Department of Energy. 
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28342 (EPA—560/5-84-004-Vol.4-Pt.2) National body- 
burden database. Chemicals identified in feral and food ani- 
mals, 1984, Volume IV, Part 2. Cone, M.V.; Ferguson, M.; 
Powers, C.D.; Hammons, A.S. (Science Applications Inter- 
national Corp., Oak Ridge, TN (USA). Public Information 
and Presentations). Jan 1986. Contract AC05-810R20837. 
623p. NTIS, PC A99/MF A0O1; 1; GPO Dep. File Number 
DE86004684 

The database provides a central source of systematically col- 
lected and organized body-burden data that facilitates the early 
identification of actual or potential human exposure to environmen- 
tal contaminants and the assessment of the significance of such ex- 
posure. Data included are obtained through routine manual 
searches of selected scientific journals, augmented by computer 
searches. The database, which includes the separately published 
files, Chemicals Identified in Human Biological Media and Chemi- 
cals Identified in Feral and Food Animals, contains information on 
more than 1600 chemicals. The database is used in exposure, hazard 
and risk assessment; identifying potential human and environmental 
health problems including sources of contamination; planning re- 
search and comparing results; and in teaching at medical and public 
health schools. The database is under the aegis of the Interagency 
Collaborative Group on Environmental Carcinogenesis, National 
Cancer Institute (NCI), and is maintained by the Health and Envi- 
ronmental Information Section, Science Applications International 
Corporation under the direction of the Exposure Evaluation Divi- 
sion, US Environmental Protection Agency (EPA). Funding is pro- 
vided through interagency agreements involving NCI, EPA, and 
the US Department of Energy. 


28343 Model predicts impact of uranium mill wastes. 
Journal of the Air Pollution Control Association; 35: No. 10, 
1085(Oct 1985). 

A new computerized model has been developed by scientists 
at the Lawrence Berkeley Laboratory. The new model can be used 
to test different schemes for disposing of radioactive uranium mill 
wastes, as well as a wide variety of other toxic waste materials. 
Field work was combined with laboratory studies to produce the 
new computer model. The LBL scientists have proposed that their 
new model be used to describe and demonstrate the chemistry oc- 
curring at the Kesterson Wildlife Refuge, just north of Los Banos, 
California, where selenium, drained from irrigated lands in the San 
Joaquin Valley, has been poisoning birds. Other possible applica- 
tions of this new model include aiding in the management of 
copper mill tailings, sanitary land fills, and waste ponds. 


28344 Disruption of the terrestrial plant ecosystem at the 
Cretaceous-Tertiary bo y, western interior. Tschudy, 
R.H.; Pillmore, C.L.; Orth, C.J.; Gilmore, J.S.; Knight, J.D. 
(Geological Survey, Denver, CO). Science (Washington, 
D.C.); 225: 1030-1032(7 Sep 1984). 

The palynologically defined Cretaceous-Tertiary boundary 
in the western interior of North America occurs at the top of an 
iridium-rich clay layer. The boundary is characterized by the 
abrupt disappearance of certain pollen species, immediately fol- 
lowed by a pronounced, geologically brief change in the ratio of 
fern spores to angiosperm pollen. The occurrence of these changes 
at two widely separated sites implies continent-wide disruption of 
the terrestrial ecosystem, probably caused by a major catastrophic 
event at the end of the period. 15 references, 2 figures. 


Use of controlled release herbicides in waste burial 
an. Burton, F.G.; Cataldo, D.A.; Cline, J.F.; Skiens, W.E. 
(Pacific Northwest Lab., Richland, WA). pp 291-300 of 
Controlled release delivery systems. Roseman, T.J.; Mans- 
dorf, S.Z. (eds.). New York, NY; Marcell Dekker, Inc. 
(1983). Contract AC06-76RL01830. 

A trifluralin-releasing device was developed with a theoreti- 
cal effective lifetime approaching 100 years. When placed in soil, 
the PCD system will prevent roct penetration through the soil 
layer without harming the overlying vegetation. Equilibrium con- 
centrations of trifluralin in soil can be adjusted (together with the 
theoretical life of the device) to suit specific needs. The system was 
designed specifically to protect the asphalt layer or clay/aggregate 
barriers in uranium mill tailings piles. PCD devices composed of 
pellets could also be implanted over burial sites for radioactive 
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and/or toxic materials, preventing translocation of those materials 
to plant shoots, and therefore into the biosphere. 8 references, 3 fig- 
ures, 2 tables. 
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REFER ALSO TO CITATION(S) 27002, 27003, 27004, 27029, 27047, 27048, 
tee ho 27395, 28186, 28187, 28247, 28248, 28279, 28333, 28345, 28403, 


28346 (ANS—364) Experimental studies on the dynamics 
of radionuclide transport in soils and plants: an investigation 
of the effects of soil type and chemical form. Coughtrey, P.J.; 
Jones, C.; Jackson, D.; Thorne, M.C. (Associated Nuclear 
Services, Epsom (UK)). Oct 1984. 205p. NTIS (US Sales 
Only), PC A10/MF AO1. File Number DE86701669. 

The dynamics and distribution of radioisotopes of Ce, Ru, I, 
Sr and Cs have been studied in soils and grass in greenhouse condi- 
tions. Two soil types, representative of localities close to existing 
nuclear installations, have been investigated in combination with 
two chemical forms of Ce, Ru, Sr and Cs. The effect of administra- 
tion of iodine at two different periods of growth has been investi- 
gated using I-125 and I-131. The time-dependent behaviour of the 
radionuclides has also been investigated by means of four harvests 
at various times after administration of the radionuclides. Parameter 
values for sorption of radionuclides to soil inorganic and organic 
fractions were determined by means of serial chemical extraction of 
soils at each harvest, and for transport from soil to root and from 
root to shoot by means of assay of derived plant material. In addi- 
tion, the vertical distribution of radionuclides in the soil profile was 
determined by means of external scanning of undisturbed pots. The 
data from these scans have been used to calculate transfer coeffi- 
cients for loss of radionuclides from surface soil for comparison 
with soil solution and mass transport parameters used in the model. 
The results are discussed. 


28347 (ANS—364-App.) Experimental studies on the dy- 
namics of radionuclide transport in soils and plants: an inves- 
tigation of the effects of soil type and chemical form. Appen- 
dix A, B, and C. Coughtrey, P.J.; Jones, C.; Jackson, D.; 
Thorne, M.C. (Associated Nuclear Services, Epsom (UK)). 
Oct 1984. 200p. NTIS (US Sales Only), PC A09/MF AOl1. 
File Number DE86701839. 

The main report (ANS 364) describes a greenhouse study on 
the distribution of added radioisotopes within pots containing soils 
and plants. The soils were sampled from two UK nuclear energy 
sites: (a) close to the CEGB installation at Sizewell, Suffolk; and (b) 
inside the perimeter of the BNFL establishment at Sellafield, Cum- 
bria. Information on these soils is given in Appendices A and B. 
The time dependent behaviour of the radioisotopes has been investi- 
gated using I-125 and I-131 and by means of four harvests after ad- 
ministration of the radioisotopes. Relevant data are contained in 
Appendix C. Data for the watering of the pots, and temperature 
and humidity of the greenhouses, are given in Appendix D. 


28348 (CCRX-MR—84-01) Results of measurements of 
the radioactive contamination of the biosphere in the Nether- 
lands, compiled by the CCRX 1983. (Coordinatie~-Commissie 
voor de Metingen van Radioactiviteit en Xenobiotische 
Stoffen (CCRX), Rijswijk (Netherlands). Werkgroep Meet- 
technieken Radioactiviteit). 1983. 54p. (In Dutch). NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE86701580. 

In this internal annual report results are given of measure- 
ments of the radioactive contamination of the biosphere in the 
Netherlands. These measurements are coordinated by the Coordi- 
nating Committee for the Monitoring of Radioactive and Xenobio- 
tic Substances (CCRX). Also samples of milk and grass from sur- 
roundings of nuclear reactors have been analysed. 2 figs.; 43 tabs. 


28349 (EIR—561) Biosphere modelling for a HLW repos- 
itory - scenario and parameter variations. Grogan, H. (Eid- 
genoessisches Inst. fuer Reaktorforschung, Wuerenlingen 
(Switzerland)). Mar 1985. 65p. NTIS (US Sales Only), PC 
A04/MF AO1. File Number DE86701840. 
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In Switzerland high-level radioactive wastes have been con- 
sidered for disposal in deep-lying crystalline formations. The indi- 
vidual doses to man resulting from radionuclides entering the bio- 
sphere via groundwater transport are calculated. The main recipi- 
ent area modelled, which constitutes the base case, is a broad 
gravel terrace sited along the south bank of the river Rhine. An 
alternative recipient region, a small valley with a well, is also mod- 
elled. A number of parameter variations are performed in order to 
ascertain their impact on the doses. Finally two scenario changes 
are modelled somewhat simplistically. These consider different pre- 
vailing climates, namely tundra and a warmer climate than present. 
In the base case negligibly low doses to man in the long term, re- 
sulting from the existence of a HLW repository have been calculat- 
ed. Cs-135 results in the largest dose (8.4E-7 mrem/y at 6.1E+6 y) 
while Np-237 gives the largest dose from the actinides (3.6E-8 
mrem/y). The response of the model to parameter variations cannot 
be easily predicted due to non-linear coupling of many of the pa- 
rameters. However, the calculated doses were negligibly low in all 
cases as were those resulting from the two scenario variations. 


28350 (ENEA-RT-PAS—84-13) Polonium 210 levels in 
urine of different groups of Italian population. Mancini, L.; 
Renzetti, A.; Santori, G. (ENEA, Rome (Italy)). 1984. 15p. 
(In Italian). (CONF-8406300—2). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86701592. 

From 2. Congr. Nazl. della Soc. Ital. di ecol. symp. radioe- 
col.; Padua, Italy (25 Jun 1984). 

Samples of urine obtained from different groups of the Ital- 
ian population has been analyzed to determine the content of polo- 
nium-210. The analysis has been carried out with samples from 
people with high probability of exposure to radon and hits daugh- 
ters. 


28351 (JAERI-M—85-014) Hydrothermal interactions 
between simulated high-level waste glass and rocks at 300°C, 
30 MPa. Kumata, Masahiro; Murakami, Takashi; Muraoka, 
Susumu. (Japan Atomic Energy Research Inst., Tokyo). 
Feb 1985. 19p. (In Japanese). NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE86701581. 

The interactions of high-level waste (HLW) glass and rocks 
have been investigated under hydrothermal conditions at 300°C 
and 30 MPa, for the safety evaluation on a disposal of solidified 
HLW in deep geological environments. The rocks, the simulated 
HLW glass and water used for this study were granite and basalt, a 
borosilicate glass containing 20 wt% simulated nonradioactive 
HLW and deionised water. The solubility of feldspar minerals 
which is included both granite and basalt played an important role 
in the reactions of the rock-water systems and the aspects of the 
reactions were substantially different between granite-water system 
and basalt-water system because of different contents of feldspar 
minerals of both rocks. On the contrary, in the simulated HLW 
glass-rock-water systems, the behavior of the HLW elements in 
granite was similar to that in basalt for solubility of glass is larger 
than that of feldspar minerals. New crystalline phases of silicate 
minerals including Cs were formed during hydrothermal treatment 
of both systems of granite and simulated HLW glass, and basalt and 
simulated HLW glass. Strontium was hardry detected in the solu- 
tions of hydrothermal treatment. (author). 


28352 (KURRI-TR—235) Proceedings of the study meet- 
ing on radioecological problems of radioactive cobalt. Honda, 
Yoshihide; Katsurayama, Kosuke; Tsujimoto, Tadashi. 
(Kyoto Univ., Kumatori, Osaka (Jap an). Research Reactor 
Inst.). 1983. 89p. (In Japanese). (CONF-8207124—). NTIS 
(US Sales Only), PC A05/MF AOl. File Number 
DE86780448. 

From Study meeting on radioecological problems of radioac- 
tive cobalt; Kumatori, Osaka, Japan (16 Jul 1982). 

Items within the scope of EDB have been entered individ- 
ually into the data base. (ACR) 


28353 (NIRS-M—49) Report on the project research ‘ex- 
posure to environmental radiation due to nuclear facilities’. 
Fiscal 1978-1982. (National Inst. of Radiological Sciences, 
Chiba (Japan)). Mar 1984. 175p. (In Japanese). NTIS (US 
Sales Only), PC A08/MF AO1. File Number DE86701593. 
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This special research was carried out for five years from 
fiscal 1978 to fiscal 1982, and its constitution was as follows: the 
investigation research on the behavior of radioactive substances in 
ocean and land environments, the investigation research on the me- 
tabolism of radioactive substances within bodies, the measurement 
of the dose absorbed in organs due to environmental radiation and 
the evaluation, and the investigation research on low level environ- 
mental radiation monitoring. As the sources of environmental radi- 
ation exposure, not only the release into the atmosphere and sea 
from nuclear power stations, nuclear fuel reprocessing plants and 
other facilities, but also the disposal of radioactive wastes on land 
and into ocean were considered. As the method of research, the ex- 
periment using living things and others, the analysis of the fallout 
nuclides existing in environment and living things, the analysis of 
the results of quantitative determination of stable elements and 
others were used. The detailed results of the above described re- 
searches are reported. By having executed this special research, the 
accumulation of new knowledge was obtained on the behavior of 
radioactive nuclides in environment and living things. 


28354 (NIRS-RSD—64, pp 19-20) Strontium-90 and 
cesium-137 in soil from May to July 1983. Environmental 
and dietary materials. Mar 1983. NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE86780439. 

In Radioactivity survey data in Japan. 

The measured values in soil of strontium-90 and cesium-137 
at a total of 4 locations throughout Japan from May to July, 1983 
are given in pCi/kg and mCi/km? in the tables. The method of 
measurement is also described: collection and pretreatment of sam- 
ples, preparation of the samples for analysis, separation of stronti- 
um-90 and cesium-137, determination of stable strontium, calcium 
and potassium, and counting. Soil was collected from the location 
in the spacious and flat area without any past disturbance. Soil was 
taken from two layers having different depths: 0--5 cm and 5--20 
cm. The sample solution was neutralized with sodium hydroxide. 
After sodium carbonate was added, the precipitate of strontium and 
calcium carbonates was separated. The supernatant solution was re- 
tained for cesium-137 determination. After the radiochemical sepa- 
ration, the mounted precipitates were counted for activity using a 
low background beta counter normally for 60 min. The maximum 
values were 690 pCi/kg for Sr-90 and 1300 pCi/kg for Cs-137, 
which were obtained from the samples in the 5-to-20 cm depth, in 
June 1983, at Akita-ken, Japan. 


28355 (NIRS-RSD—64) Radioactivity survey data in 
Japan. (Japan Chemical Analysis Center, Chiba). Mar 1983. 
22p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86780439. 

Separate abstracts are presented for each of the papers in- 
cluded in the data base. 


28356 (SSI-K—84-03) Cesium-137 and Strontium-90 in 
dairy milk. Quarterly report for the 3rd and 4th quarter of 
1984, (National Inst. of Radiation Protection, Stockholm 
(Sweden)). Mar 1985. 4p. (In Swedish). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86701595. 

Measurements of Cesium 137 in dairy milk during the 3rd 
and 4th quarter of 1984 are reported. The mean value of the coun- 
try is given. The mean value of the country for Strontium 90 is also 
reported (measured at Vaesteraas). 


28357 Curium behavior in plants and soil. Thomas, 
W.A.; Jacobs, D.G. (Oak Ridge National Lab., TN). Soil 
Science; 108: No. 4, 305-307(1969). 

Twenty-four young bean plants (Phaseolus vulgaris) were 
grown in polyethylene bottles and tagged with curium 242. Results 
of the growth experiments indicate that translocation of curium to 
foliage is so limited that introduction of hazardous quantities of 
curium 242 into food chains by plants is unlikely unless foliage be- 
comes contaminated after a release of this element to the atmos- 
phere. Should this occur, the affinity for curium of bone, liver and 
the gastrointestinal tract of any animals in the food chain between 
plant and man would reduce the quantity that might be ingested by 
man. 10 references. 
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28358 Microbial immobilization of ‘°’Cs in forest litter. 
Witkamp, M.; Barzansky, B. (Atomic Energy Commission, 
Oak Ridge, TN). Oikos; 19: No. 2, 392-395(1968). 

Significant microbial immobilization of mineral elements in 
the forest floor was demonstrated by exposing decaying and sterile 
Liriodendron leaves with '°7Cs in untagged forest floor and by ex- 
posing similar leaves without '°’Cs in a forest floor tagged with the 
isotope. Net immobilization on the tagged leaves was 7% of the ini- 
tial 87Cs content. Immobilization of 1°7Cs from the forest floor 
more than doubled the accumulation of 1°’Cs by the exposed 
leaves. 6 references, | table. 


28359 Equations for cesium transfer in a Liriodendron 
forest. Olson, J.S. (Oak Ridge National Lab., TN). Health 
Physics; 11: 1385-1392(1965). 

Simple compartment models can simulate the rapid net trans- 
fers of cesium from tree boles to foliage and roots, and to the forest 
environment. Only 2-4 weeks after inoculating 467 mCi into the 
dominant tulip poplar trees in a 500-m? plot, the upward flux of 
187Cs to foliage via transpiration was exceeded by losses due to rain 
leaching and downward translocation via phloem to roots. Fairly 
high root-soil turnover of cesium (0.003 days~’) must explain the 
build-up in soil radioactivity, which is greater than rainout or 
autumn leaf fall can account for. A model with a matrix of constant 
fractional coefficients of transfer simulated the observable changes 
during early months. However, periodically varying coefficients are 
needed to allow for seasonal rhythms of the forest nuclide cycling 
and dispersal over a period of years. 9 references, 1 figure, 3 tables. 


28360 Insect-vegetation relationships in an area contami- 
nated by radioactive wastes. Crossley, D.A. Jr.; Howden, 
H.F. (Oak Ridge National Lab., TN). Ecology; 42: No. 2, 
302-317(Apr 1961). 

The development of insect populations on vegetation grow- 
ing on White Oak lake bed was followed for 3 years immediately 
following the draining of the lake. The lake had served as a final 
holding basin for Oak Ridge National Laboratory's low-level 
wastes, and the alluvial terrain exposed upon drainage contained 
significant concentrations of radioisotopes, including strontium 90 
and cesium 137. Significant concentrations of both strontium 90 and 
cesium 137 were found in samples of herbivorous insects. The her- 
bivorous insects contained but a minute fraction of the fission prod- 
ucts in the system, since the bulk of these radioisotopes are in the 
soil. A sizeable fraction of the materials taken up by plants, howev- 
er, may pass through the herbivorous insects in the system. 16 ref- 
erences, 7 figures, 9 tables. 
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28361 (DOE/EV/01525—T8) Potential responses of 
tundra ecosystems to perturbations from energy development. 
Part I. Final report. Oechel, W.C. (San Diego State Univ., 
CA (USA). Systems Ecology Research Group). [1986]. 
Contract AC03-77EV01525. 10p. NTIS, PC A02/MF AO1; 
1; GPO Dep. File Number DE86008917. 

This report discusses research conducted to understand the 
effects of energy development on changes in nutrient status, 
changes in water flow and water availability, and changes in sur- 
face energy balance of the arctic tundra. (ACR) 


28362 (SERI/PR—234-2596) Mechanisms of the pyroly- 
sis of municipal solid waste. Annual report, 5 July 1983-30 
July 1984, Evans, R.J.; Soltys, M.N.; Milne, T.A. (Solar 
Energy Research Inst., Golden, CO (USA)). Dec 1984. 
Contract AC02-83CH10093. 54p. NTIS, PC A04/MF AOI; 
1; GPO Dep. File Number DE86004443. 

The work performed to date has allowed the range of varia- 
tion of the pyrolysis product composition from Municipal Solid 
Waste (MSW) to be determined by the study of over 50 samples. 
By the use of mass spectra to fingerprint the pyrolysis product 
composition and, by using indices for the major components of 
MSW, the range of pyrolysis product variation has been demon- 
strated graphically by the use of ternary plots that allow sample 
characterization and grouping based on the relative contribution 
from cellulose, lignin, and the major plastics. By these methods it 
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has been demonstrated that the given experimental system is capa- 
ble of identifying the typical boundaries of MSW pyrolysis product 
variation. Although that variation is significant, it is generally 
within bounds that are sufficient for the application of basic studies 
to the problem of process and reactor design. This set of samples 
and the method of characterizing them will allow the selection of 
representative samples with both typical and extreme compositions. 
This set of samples can then be used to determine the significant 
engineering considerations that must accommodate the variation in 
pyrolysis feedstocks. 22 refs., 26 figs., 3 tabs. 


28363 (WTSD-TME--3106-Vol.2, pp 1.1-1.8) Densities 
and species composition of the avifauna of the Los Medanos 
WIPP site, southeastern New Mexico. Ligon, J.D.; Hay- 
dock, J. (Univ. of New Mexico, Albuquerque). May 1981. 
NTIS, PC A20/MF AO1. File Number DE86004336. 

In Ecosystem studies at the Los Madanos site, Eddy County, 
New Mexico. Volume II. 

Data were gathered in various habitat types to determine 
annual fluctuations in species diversity and relative abundance, 
breeding densities, reproductive success of White-necked Ravens 
and Harris Hawks, fall and spring migrant species and to collect 
voucher specimens for the site. Four Emlen transects were sur- 
veyed in four habitat types during the summer of 1980. These tran- 
sects were used monthly in May, June and July to determine densi- 
ties of breeding and non-breeding birds. Active White-necked 
Raven and Harris Hawk nests were located by checking all con- 
spicuous nests. The nests were checked several times during the 
nesting stage to determine nest success. During 1980, eleven new 
species and two new families were added to the list of birds seen on 
or near the WIPP site. The list now totals 133 species representing 
38 families. White-necked Raven nesting success was slightly lower 
in 1980 than in 1979. Average clutch size in 1980 was 5.5, which is 
3.5% less than in 1979 and 19% greater than in 1978. The average 
number of birds fledged per nest was surprisingly similar over the 
past three years despite fairly large climatic differences. Success of 
Harris Hawk nesting was very low in the autumn of 1980 due prin- 
cipally to bad weather. The overall density of breeding birds was 
lower in 1980 than in 1979 in all habitat types. The overall density 
was also lower in 1980 than in 1978 in all habitat types except mes- 
quite-grassland. Many species showed larger year-to-year fluctua- 
tions in numbers. Mourning Dove density, for example, dropped 
from 76.9 to 11.2 individuals per square kilometer in the hummock- 
mesquite habitat. Voucher specimens have been collected for 69 of 
the 133 species seen on the Los Medanos site. 


28364 (WTSD-TME—3106-Vol.2, pp 3.1-3.2) Floristic 
studies at the Los Medanos site. May 1981. NTIS, PC A20/ 
MF AO1. File Number DE86004336. 

In Ecosystem studies at the Los Madanos site, Eddy County, 
New Mexico. Volume II. 

Prior to the growing season of 1980, the floristic/vegeta- 
tional studies involved an area covering more than 120 square miles 
having several major soil and vegetation types. 1980 studies con- 
centrated on a few square miles surrounding ERDA 9. The goal of 
the 1980 work was to obtain as much additional floristic data as 
possible, in part to determine if the summer flora could recover 
from the prolonged summer dry spell to provide a significant fall 
flora. Another goal was to assess the fall vegetation in terms of taxa 
present during this season as weil as distribution, density and phe- 
nology of these taxa. Special attention was given to measuring the 
acorn biomass on shinnery oak (Quercus havardii) because this is an 
important component of the late summer and autumn food chain 
and may influence small mammal densities. The flora of the 1980 
growing season showed considerable variation from more typical 
or normal flora at the WIPP site. Lack of rainfall at the opportune 
time and lower than normal temperatures account for this variation. 


28365 (WTSD-TME—3106-Vol.2, pp 4.1) Plant succes- 
sional, grazing, trampling, and salt studies on the Los Me- 
danos (WIPP) site. May 1981. NTIS, PC A20/MF AO1. File 
Number DE86004336. 

In Ecosystem studies at the Los Madanos site, Eddy County, 
New Mexico. Volume II. 

The objective of this work was to carry out controlled ex- 
periments to allow the prediction of the impacts of the actions pro- 
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posed to occur at the WIPP site. To accomplish this objective, 
vegetation parameters were evaluated to better understand succes- 
sion and retrogression under grazing and nongrazing conditions. 
Studies of the effects of salt addition, human trampling and off-road 
vehicle operation were also conducted. Fifteen study plots and five 
enclosures at the Los Medanos site were monitored for change in 
plant communities. The vegetation at the Gnome site was also eval- 
uated. The Gnome site was subject to considerable disturbances in 
1960 and has soils similar to those of the Los Medanos site. Succes- 
sional patterns at the Los Medanos site were evaluated using cluster 
analysis to determine compositional relationships. Seven tentative 
classifications of successional sequence were developed through this 
analysis. High rates of salt addition (1.2 kg/m?) reduced cover 
from 63 to 77% of control values and low treatments (0.4 kg/m?) 
reduced values by 25 to 46%. Driving (8 passes) was the more de- 
structive of the trampling treatments initially reducing cover by 
one-half. Walking (80 passes) reduced cover by one-fourth. 


28366 (WTSD-TME—3106-Vol.2, pp 5.1-5.2) Soil and 
vegetation studies at the Los Medanos site. May 1981. NTIS, 
PC A20/MF A0O1. File Number DE86004336. 

In Ecosystem studies at the Los Madanos site, Eddy County, 
New Mexico. Volume II. 

One of the potential environmental hazards involved in con- 
struction operations at the WIPP site is damage to the ecosystem 
from contamination of soils by dumping or accidental spills of salt 
(primarily NaCl). To evaluate the extent of soil contamination and 
vegetation damage expected from a salt spill, salt was applied at the 
rates of 1.2 kg/m? and 0.4 kg/m? to numerous 10 x 100 ft. study 
plots. Within six months of the salt applications, large amounts of 
salt had been leached to a depth of 46-100 cm. Fifteen months after 
salt application, the highest concentration of salt was found in the 
depth interval of 100-150 cm. It was found that salt leaching was 
more rapid in the open area plots, probably due to a more pro- 
nounced lack of water-holding organic matter or a lesser evapo- 
transpiration rate in these areas. Based on the determined leaching 
rates, it appears that the salt content of the surface soil will be re- 
duced to control levels (levels not harmful to indigneous vegeta- 
tion) within 18 to 24 months of salt application. To characterize 
further the soil at the Los Medanos site prior to construction, anal- 
yses were conducted to determine the concentrations of ammonium 
and carbonate. Soil crusts were analyzed for nitrogen fixation ca- 
pacity. It was found that the algal and lichen crusts fixed nitrogen 
at rates of 0 to 37 and 0 to 543 mg N cm™~? hr~}, respectively. Plant 
foliage from mesquite and oak was analyzed to determine the nitro- 
gen content of these species. Seasonal variations in nitrogen and 
cation concentrations were noted and preconstruction baseline data 
were obtained. 


28367 (WTSD-TME—3106-Vol.2, pp 6.1-6.2) Arthropod 
and decomposition studies at the WIPP site, October-Novem- 
ber, 1980. May 1981. NTIS, PC A20/MF A011. File Number 
DE86004336. 

In Ecosystem studies at the Los Madanos site, Eddy County, 
New Mexico. Volume II. 

These studies were conducted to address topics related to 
potential environmental impacts resulting from WIPP construction 
at the Los Medanos site. Studies include the effect of salt piles on 
soil microarthropod faunas and soil community respiration, quanti- 
ties of soil moved from deep in the soil column to the surface by 
termites and ants, and development and testing of a multiple regres- 
sion model for predicting decomposition. Soil cores were taken at 
increasing distances from the twenty-year-old salt dump at the 
Nash Draw Potash facility and examined for microarthropod con- 
tent and tested for other biological activity. Although there were 
some reductions in densities of most taxa at the base of the salt pile 
and at 100 m from the base, all of the dominant soil taxa from the 
area were found at the base of the pile. If a substantial adverse 
impact occurred soon after emplacement of the salt, recovery has 
been relatively complete. Substantial changes in these baseline pop- 
ulation densities during or after construction could be indicators of 
impact to the ecology of the Los Medanos site. A model was devel- 
oped to predict rates of decomposition of shinnery oak litter based 
on evapotranspiration and lignin content. The model was less suc- 
cessful in predicting the decomposition rate of creosotebush litter, 
as removal of litter by termites produced large variances in appar- 
ent decomposition rates. 
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28368 (WTSD-TME—3106-Vol.2, pp 7.1) Progress 
report on amphibians, reptiles and mammals at the Los Me- 
danos site. May 1981. NTIS, PC A20/MF AOl. File 
Number DE86004336. 

In Ecosystem studies at the Los Madanos site, Eddy County, 
New Mexico. Volume II. 

Baseline amphibian, reptilian and mammalian studies have 
been conducted by Dr. A.L. Gennaro of Eastern New Mexico Uni- 
versity at the Los Medanos site since August 1975. These studies 
include habitat preferences of amphibians; weekly captures of liz- 
ards for stomach content analysis; densities of lizards on a 1 ha 
study grid; collections of lagomorphs (rabbits and hares) and small 
mammals from 1/4 section areas for reproduction and feeding ecol- 
ogy studies; densities of rodents on a 90 m by 90 m grid; move- 
ments and home range studies of rodents on a 20 ha grid; and den- 
sities of lagomorphs. Monthly samples of lagomorphs and rodents 
were collected during a six-month period in 1979-1980 for repro- 
duction and feeding ecology studies. Additionally, terrestrial verte- 
brate species were noted at the site during a 12-month period and 
their numbers and habitats recorded. A total of 3104 mammalian 
specimens and several plant specimens was obtained during the 
course of these studies. The entire specimen collection was curated 
and systematically organized by Eastern New Mexico University’s 
Natural History Museum. 


28369 (WTSD-TME—3106-Vol.2, pp 8.1) Vertebrate 
ecology at the Los Medanos site. May 1981. NTIS, PC A20/ 
MF AO1. File Number DE86004336. 

In Ecosystem studies at the Los Madanos site, Eddy County, 
New Mexico. Volume II. 

October and November 1980 vertebrate ecology study ac- 
complishments are outlined in this report. The report provides a 
listing of food items found in the crops of Mourning Doves collect- 
ed at the WIPP Site during 1979 and a listing of small mammal di- 
gestive tracts and reproductive tracts that have been removed, la- 
beled and preserved. Scaled Quail collection results are also report- 
ed. Each specimen was weighed and sexed and the crop contents of 
each specimen was removed for analysis. 


28370 (WTSD-TME—3106-Vol.2, pp 9.1-9.2) Statistical 
analysis and data management. May 1981. NTIS, PC A20/ 
MF AOl1. File Number DE86004336. 

In Ecosystem studies at the Los Madanos site, Eddy County, 
New Mexico. Volume II. 

This report provides an overview of the history of the 
WIPP Biology Program. The recommendations of the American 
Institute of Biological Sciences (AIBS) for the WIPP biology pro- 
gram are summarized. The data sets available for statistical analyses 
and problems associated with these data sets are also summarized. 
Biological studies base maps are presented. A statistical model is 
presented to evaluate any correlation between climatological data 
and small mammal captures. No statistically significant relationship 
between variance in small mammal captures on Dr. Gennaro’s 90m 
x 90m grid and precipitation records from the Duval Potash Mine 
were found. 


5106 Regulations 


28371 (S—336) Papers from the symposium on emissions: 
the value of incentives and guidelines for control. Boegman, 
N.; Bulley, M.M.; Lloyd, S.M.; Vandeventer, J.R. (Council 
for Scientific and Industrial Research, Pretoria (South 
Africa)). Nov 1983. 64p. (CONF-8311272—). NTIS, PC 
A04/MF AOl1. 

From Symposium on emissions: the value of incentives and 
guidelines for control; Pretoria, South Africa (17 Nov 1983). 

The control of air pollution in South Africa has progressed 
remarkably well since the passage of the Atmospheric Pollution 
Prevention Act of 1965; however, there is a lack of understanding 
and insight regarding the intentions of the legislators. Various as- 
pects are put in perspective, and recommendations to facilitate the 
continued effective implementation of the legislation are offered. 
Incentives for industrialists in other countries are reviewed to 
reduce atmosphere emissions to levels lower than the legal limits. A 
set of guidelines on minimum requirements and permissible emission 
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limits developed for each of the 67 scheduled processes are used 
very successfully to implement a uniform policy of control on a na- 
tional basis. Incentives for improved performance, design and siting 
of factories owned by large growing industries are covered with 
the psychological basis of motivation. The significance of the public 
attitude towards clean air and the role of the media are discussed. 
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28372 (DOE/BP/11639—2) 1985 Annual report from the 
Water Budget Managers. (Water Budget Center, Portland, 
OR (USA)). Feb 1986. Contract AI79-83BP11639. 85p. 
NTIS, PC A05/MF AO1; 1; GPO Dep. File Number 
DE86008819. 

1985 was the third year of operation of the Water Budget 
Center under the guidance and supervision of the fishery agencies 
and tribal Water Budget Managers, and the second year of formal 
water budget implementation. The Water Budget Managers also di- 
rected the Smolt Monitoring and Water Budget Evaluation Pro- 
grams of Section 304(d) of the Fish and wildlife Program. The 
Water Budget Managers work to implement policies and priorities 
of the state and federal fishery agencies and Indian tribes in carry- 
ing out applicable measures of the Fish and Wildlife Program. This 
report summarizes Water Budget Manager activities in implement- 
ing program measures, including 1985 flow conditions, water 
budget usage and spill management and problems encountered, and 
the 1985 Smolt Monitoring Program and preliminary results. Rec- 
ommendations are included. 
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REFER ALSO TO CITATION(S) 27097, 28191, 28192, 28193, 28232, 28261, 
28406 


28373 (DOE/ER—0239, pp 81-111) Uptake of carbon 
dioxide by the oceans. Baes, C.F. Jr.; Bjoerkstroem, A.; Mul- 
holland, P.J. (Oak Ridge National Lab., TN). Dec 1985. 
NTIS, PC A15/MF AOl1. File Number DE86008222. 

In Atmospheric carbon dioxide and the global carbon cycle. 

The oceanic role in the carbon cycle is surveyed; ocean cir- 
culation and composition are discussed. The processes affecting the 
distribution of carbon are outlined. The distribution of CO. be- 
tween the oceans and the atmosphere is discussed; the inorganic 
and organic chemistry of carbon in the oceans is discussed. Tracer 
experiments used to monitor oceanic circulation and carbon trans- 
port are described. The sources and sinks of oceanic carbon are 
identified. Modeling efforts which have been applied to the oceans 
are described. Future uptake of CO: by the oceans is predicted, and 
future research needs in this area are defined. 127 references, 11 fig- 
ures, 3 tables. 


28374 (DOE/EV/75026—125) Mechanisms of transfer of 
energy and biomass in coastal marine ecosystems of the Pa- 
cific Northwest. Final report, 1971-1985. Landry, M.R.; Pe- 
terson, W.K. (comps.). (Washington Univ., Seattle (USA). 
School of Oceanography). 1 Mar 1986. Contract AT06- 
72EV75026. 16p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86008680. 

This report summarizes the accomplishments of the program 
subsequent to its reorganization as a separate biological component 
in 1971. It identifies important areas of research, cruises and data 

rts, students trained, and resulting publications. In approximate- 
ly 1974, the focus of research shifted from the Columbia River per 
se to waters overlying the continental shelf of Washington. Inte- 
grated field and laboratory, and theoretical studies were undertaken 
to better understand processes that affect and regulate communities 
of organisms in the pelagic, benthic, and surf-zone environments. 
Field investigations of the Washington pelagic environment were 
conducted on numerous oceanographic cruises over the period 
from 1971 to 1983. These cruises have provided extensive back- 
ground data on the distributions of physical, chemical, and biologi- 
cal parameters - temperature, salinity, density, oxygen, nutrients, 
phytoplankton pigments, ‘C-primary production, andd species 
abundance - as functions of season, depth and distance from shore. 
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Experimental studies of specific process rates and interactions in- 
volved nutrient and light effects on primary production, benthic 
metabolism, particulate flux, and zooplankton grazing impact. The 
field program included a long-term descriptive and experimental 
study of surf-zone diatom communities along Washington and 
Oregon beaches. A series of numerical models formulated new hy- 
potheses regarding the processes controlling observed seasonal and 
vertical features in the distributions and production of phytoplank- 
ton. A coupled biological and physical model was advanced to ex- 
plain patterns in the occurrence and production of surf-diatom com- 
munities. In addition, explicit, quantitative hypotheses regarding 
benthic deposit feeders were generated by a model based on opti- 
mal foraging. 


28375 Cladocarpoides yucatanicus, a new genus and spe- 
cies of aglaopheniinae (coelenterata: hydroida: plumulariidae) 
from Arrowsmith Bank, Yucatan Channel. Bogle, M.A. (Oak 
Ridge National Lab., TN). Bulletin of Marine Science; 34: 
No. 1, 135-140(1986). Contract W-7405-ENG-26. 

Due to the unique character of its gonosome, a new genus 
and species of hydroid, Cladocarpoides yucatanicus (family Plumu- 
lariidae), is described and illustrated from material collected by the 
R/V Gerda and R/V John Elliott Pillsbury from the Yucatan 
Channel. It is compared with closely allied species of the genus 
Cladocarpus. 4 references, 3 figures. 


28376 Redfield ratio based on chemical data from isopyc- 
nal surfaces. Takahashi, T.; Broecker, W.S.; Langer, S. 
(Lamont-Doherty Geological Observatory of Columbia 
Univ., Palisades, NY). Journal of Geophysical Research; 90: 
No. C4, 6907-6924(20 Jul 1985). 

The composition of the organic matter within the thermo- 
cline of the Atlantic and Indian oceans has been estimated from the 
chemical data along the o/sub Theta/ 27.0 and 27.2 horizons. 
These estimates are based on the differences between the preformed 
and observed concentrations of PO,, NOs, total inorganic COk, al- 
kalinity, and O2. The proportions of these end-members are estimat- 
ed on the basis of the potential temperature of the water, assuming 
that no cross-isopycnal mixing occurred. Except for the northern 
Indian Ocean, the composition of the waters entering the isopycnal 
horizons is established through linear extrapolation of the property- 
oxygen trends to oxygen saturation. The o/sub Theta/ 27.0 and 
27.2 waters do not outcrop in the northern Indian Ocean, and these 
horizons receive waters spilling into the Indian Ocean from the 
Red Sea. Therefore the composition of the Red Sea overflow water 
with these densities is taken to be the northern Indian end-member. 
The results of this study indicate that the accepted Redfield P:N:C: 
- OQ, ratio of 1:16:106:138 requires revision. Our analysis yields a 
ratio of 1:16:103:172 if the carbon value is represented by the ob- 
served increase in the total CO2 concentration. Without a firm 
knowledge of either the corrections for the anthropogenic CO. 
effect or the hydrogen content of the biological residues, the true 
P:C ratio cannot be obtained. The ratio of P:CaCOs dissolution has 
been estimated to be about 1:12. This indicates that the CO2 pro- 
duced by the oxidation of organic carbon to that derived from the 
dissolution of CaCOs is about 10:1 at these density horizons. 22 ref- 
erences, 8 figures, 5 tables. 


28377 Utility of multiple tracer distributions in calibrat- 
ing models for uptake of anthropogenic CO. by the ocean 
thermocline. Peng, T.H.; Broecker, W.S. (Oak Ridge Na- 
tional Lab., TN). Journal of Geophysical Research; 90: No. 
C4, 7023-7035(20 = Jul 1985). Contract AC05- 
840R21400;A.C02-79EV 10041. 

Two-dimensional thermocline ventilation models for the 
temperate North Atlantic with differing circulation patterns were 
calibrated to yield a tritium distribution similar to that observed 
during the GEOSECS survey. These models were then run for 
3He, bomb-produced 'C, radiokrypton, and freons. They were 
also run for the uptake of fossil fuel CO2. While the models differ 
significantly in their ability to match the observed *He and *‘C dis- 
tributions, these differences are not large enough to clearly single 
out one model as superior. This insensitivity of tracer-to-tracer ratio 
to model design is reflected by the near identity of the fossil fuel 
CO, uptake by the various models. This result suggests that the 
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uptake of CO by the sea is limited more by the rates of physical 
mixing within the sea than by gas exchange across the sea surface. 
If so, then the hope that models employing outcropping isopycnals 
will enhance the CO, uptake by the sea and thereby lead to a nar- 
rowing in the gap that exists for anthropogenic CO2 budgets is not 
well founded. The interim strategy of using reservoir models cali- 
brated by tracer distributions appears to be sound. 20 references, 19 
figures, 5 tables. 


28378 Climatology of the southeastern United States con- 
tinental shelf waters. Atkinson, L.P.; Lee, T.N.; Blanton, 
J.O.; Chandler, W.S. (Skidaway Institute of Oceanography, 
Savannah, GA). Journal of Geophysical Research; 88 
C8, 4705-4718(330 May 1985). Contract 
80EV 10331;A.S05-76EV05 163;AS09-76EV00889. 

Data from 2872 hydrographic stations have been used to de- 
termine the oceanographic climatology of the southeastern US con- 
tinental shelf waters. The data were sorted by each degree of lati- 
tude and by depth into three zones (0-20 m, 21-40 m, 41-60 m). 
Inner shelf water temperatures were similar to adjacent land air 
temperatures, while outer shelf temperatures were moderated by 
the Gulf Stream. Minimum and maximum water temperatures oc- 
curred in Georgia and South Carolina inner shelf water. Bottom 
temperatures were unusually low off Florida in the summer prob- 
ably because of shelf break upwelling. Surface salinity was lowest 
adjacent to the rivers and reached minimums in the spring at the 
time of high runoff. An exception to this occurred in the fall, when 
strong southward winds apparently advected low salinity coastal 
water southward and offshore flow was restricted. Heat flux was 
calculated from changes in monthly mean depth-averaged inner 
shelf water temperatures. Heating occurred from March through 
July with maximum rates of 103 W m~2 Cooling occurred from 
October through February with maximum rates of -90 W m=? Bulk 
stratification was estimated from the difference in near-surface and 
near-bottom monthly mean density. In the spring, stratification in- 
creases in inner shelf areas because of decreasing winds and increas- 
ing heat flux and runoff. By summer the whole shelf is highly 
stratified reflecting the contrast between high surface water tem- 
peratures and cooler bottom waters. Highest bulk stratification is 
found over the outer shelf. Stratification decreased with the ap- 
proach of fall with the associated cooling and high winds. Mean 
flow at midshelf was northward and appears to be produced by an 
along-shelf slope of sea level of oceanic origin. 36 references, 12 
figures, 1 table. 


ASOS. 


28379 Role of ocean biota in accelerated ecological 
cycles: a temporal view. Walsh, J.J. (Univ. of South Florida, 
St. Petersburg). BioScience; 34: No. 8, 499-507(Sep 1984). 
Contract AC02-76CH00016. 

Over the last century humans have accelerated both the 
return of carbon to the atmosphere via burning of wood, coal, and 
oil and the removal of nitrogen via use of fertilizers. Previous un- 
balanced global carbon and nitrogen budgets have not properly 
considered the role of marine biota in mediating such element 
fluxes among ocean, land, and atmosphere. Although anthropogenic 
carbon dioxide emissions is tenfold more than carbon dioxide emis- 
sion in glacial periods, methane emission and nitrogen fixation may 
have declined. 119 references, 3 tables. 


28380 Simulations of flows and water depth in a dendritic 
river system. Yeh, G.T. (Oak Ridge National Lab., TN). 
International Journal for Numerica 7 Methods in Fluids; 4 
231-246(1984). Contract W-7405-ENG-26. 

This paper presents the development of a channel hydrody- 
namic model for simulating the behavior of flows and water depths 
in a river network that may consist of any number of joined and 
branched rivers/streams, including both tidal and non-tidal rivers. 
The model employs a numerical method - an integrated compart- 
ment method (ICM). The method greatly facilitates the set-up of al- 
gebraic equations for the discrete field approximating the corre- 
sponding continuous field. Most of the possible boundary condi- 
tions that may be anticipated in real-world problems are consid- 
ered. These include junctions, prescribed flow, prescribed water 
depth (or cross-sectional area), and rating curve boundaries. The 
use of ICM makes the implementation of these four types of bound- 
ary conditions relatively easy. The model is applied to two case 
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studies: first to a single river and then to a network of five river 
branches in a watershed. Results indicate that the model can simu- 
late the behavior of the hydrodynamic variables that are required 
to compute chemical transport in a river-stream network. 35 refer- 
ences, 9 figures, 1 table. 


28381 Spatial and temporal effects of salinity, tempera- 
ture and chlorophyll on the communities of zooplankton in 
the southeastern Bering Sea. Smith, S.L.; Vidal, J. (Brookha- 
ven National Lab., Upton, NY). Journal of Marine Research; 
42: No. 1, 221-257(1984). 

Analyses of 402 samples collected from late March through 
early June 1980 have shown that the two communities of zooplank- 
ton over the southeastern shelf of the Bering Sea are kept separate 
spatially by the lack of advection and frontal characteristics of the 
salinity distributions. The abundance of copepods over the middle 
shelf, between 50 and 100 m isobaths approximately, was highly 
correlated with seasonal warming of the surface layer, while abun- 
dances of corepods over the outer shelf and slope were not. The 
spring bloom of phytoplankton influenced abundances over the 
middle shelf more profoundly than the outer shelf; of the twelve 
taxa which composed most of the biomass of copepods over the 
middle shelf, eleven were significantly more abundant during the 
bloom than they were prior to the bloom. Over the outer shelf, 
only six of eighteen taxa were significantly more abundant during 
the bloom, and over the slope, three of eighteen. Differences in 
abundance of copepods between domains and among stations 
within each domain were greatest early in the study. During the 
study, stations of each domain became more similar in the abun- 
dance of their characteristic taxa. 43 references, 18 figures, 3 tables. 


28382 Invasion of fossil fuel CO. into the ocean. Peng, 
T.H. (Oak Ridge National Lab., TN). pp 515-523 of Gas 
transfer at water surfaces. Brutsaert, W.; Jirka, G.H. (eds.). 
New York, NY; D. Reidel Publishing Company (1984). 
Contract W-7405-ENG-26. 

Uptake of fossil fuel CO2 by the ocean is calculated using 
one-dimensional box-diffusion-type ocean models and two-dimen- 
sional isopycnal ventilation-type models. The total uptake of CO. 
using the individual box-diffusion model calibrated for different re- 
gions of the ocean is essentially the same as that predicted by the 
original Oeschger global box-diffusion model. A modified box-diffu- 
sion model with deep-water formation, upwelling, nutrient cycling, 
and two separate vertical-mixing rates predicts an uptake about 
25% higher. The temperate thermocline model of the North Atlan- 
tic indicates that the two-dimensional isopycnal ventilation model 
may not necessarily take up more excess CO2 than the one-dimen- 
sional vertical-mixing-type model. 16 references, 3 figures, 3 tables. 


28383 Reply. Narasimhan, T.N. (Lawrence Berkeley 
Lab., CA). Water Resources Research; 19: No. 6, 1636- 
1640(Dec 1983). Contract AC03-76SF00098. 

This paper is a rebuttal of a criticism. The mathematical 
models under consideration deal with measurement and estimation 
of the storage capacity of rock formations. Pore pressure and drain- 
age coefficients are discussed at length. 5 references. 


28384 Behavioral response of fish to altered water qual- 
ity: a review of selected examples with emphasis on salmon- 
ids. Gray, R.H. (Pacific Northwest Labs., Richland, WA). 
Environmental Impact Assessment Review; 4: No. 1, 84- 
96(1983). Contract AC06-76RL01830. 

Given a choice, salmon avoid lethal temperatures. Tracking 
studies show that adult salmon swim deeper in supersaturated water 
than in normally saturated water, and thus avoid the critical zone 
and potentially lethal dissolved gas conditions. Fish also avoid 
chlorinated effluents except in rare instances where conditions are 
limiting. Avoidance may explain why massive fish kills are the ex- 
ception and not the rule. Assessment of environmental effects, 
design and operation of power generation facilities, and decisions 
regulating thermal and chlorine discharges should be based on an 
assessment process that considers adaptive behavior of key aquatic 
species at the site. 51 references, 6 figures, 2 tables. 
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28385 Grazing by copepods in the Peru upwelling. Paf- 
fenhoefer, G.A. (Skidaway Institute of Oceanography, Sa- 
vannah, GA). Deep-Sea Research, Part A: Oceanographic Re- 
search Papers; 29: No. 1A, 145-147(1982). Contract AS09- 
76EV00936. 

The daily ingestion rate of Paracalanus copepodids and 
adults are calculated. Ingestion data were derived from feeding ex- 
periments conducted at 20 °C, which is a fair approximation of the 
surface temperature off Peru. On the average the females graze 
18.2% and the copepodids 14.5% of the daily primary production. 
Small copepods, which have been largely ignored in most studies, 
can have a grazing impact on the available particulate matter well 
in excess of that of larger copepods. 3 references, 1 table. 
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REFER ALSO TO CITATION(S) 26869, 26871, 26872, 27055, 27073, 27782, 
27832, 28247, 28248, 28257, 28261, 28279, 28289, 28335, 28336, 28339, 28342, 
28343, 28379, 28382, 28410, 28564, 28565 


28386 (CONF-860203—16) Population and ecosystem 
theory in ecological risk assessment. Barnthouse, L.W.; 
O'Neill, R.V.; Bartell, S.M.; Suter, G.W II. (Oak Ridge Na- 
tional Lab., TN (USA)). 1986. Contract AC05-840R21400. 
3lp. NTIS, PC A03/MF A01l; GPO Dep. File Number 
DE86008992. 

From 19. midyear topical symposium on health physics con- 
siderations in decontamination and decommissioning; Knoxville, 
TN, USA (2 Feb 1986). 

Assessments of ecological risks associated with toxic con- 
taminant releases necessarily involve extrapolation from observed 
responses of simplified laboratory systems to predicted responses of 
complex natural systems. In this paper we evaluate the utility of 
population and ecosystem theory for making these extrapolations, 
based on: (1) the success of the theory when applied to other envi- 
ronmental assessment and resource management problems, and (2) 
the degree of scientific consensus concerning the appropriate ap- 
proaches to modeling populations and ecosystems. The applications 
we review include fisheries management, water-quality assessment 
and management, and power-plant-impact assessment. We conclude 
that neither population nor ecosystem theory can now provide 
models that accurately predict the long-term ecological conse- 
quences of toxic contaminant releases. However, we show how 
short-term effects of toxic contaminants on fish populations can be 
projected by use of models employed in fisheries management. Fur- 
ther, we show how ecosystem theory can, in spite of its relative 
immaturity, make immediate contributions to understanding the 
qualitative responses of complex ecological systems to toxic con- 
taminants. 


—_ (CONF-860359—4) Influence of bias and variance 

in predicting the effects of phenolic compounds in ponds, Bar- 
tell, S.M.; Gardner, R.H.; O'Neill, R.V. (Oak Ridge Nation- 
al Lab., TN (USA)). 1986. Contract AC05-840R21400. 11p. 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE86008235. 

From Eastern simulation conference; Norfolk, VA, USA (10 
Mar 1986). 

Methods are described for comparing distributions of model 
predictions with data that make explicit the contributions of bias 
and variance. The methods were used to evaluate dose-response 
models developed to forecast the toxic effects of phenolic com- 
pounds on algal photosynthesis and abundance of Daphnia meas- 
ured in pond experiments. Variances of measured effects encom- 
passed the variances of model forecasts, which could result in false 
acceptance of the models, in more than 60% of the model-data 
comparisons. For comparisons where variance about the model 
nearly equaled variance in the data, the mean expected effects were 
commonly greater than three standard deviations from the average 
effect measured in the ponds. 
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28388 (GKSS—85/E/21) Cd, Pb, Cu, Cr and Hg in 
waters and sediments of the Guanabara Bay estuary. Haekel, 
W.; Schroeder, F.; Felsen, V.; Luca Rebello, A. de; Mor- 
eira, I.; Santelli, R. (GKSS-Forschungszentrum Geesthacht 
G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.)). 1985. 
17p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86750885. 

Discharge of several industrial plants and sewage of Rio de 
Janeiro are burdening the Guabana Bay estuary. During several 
cruises in 1982 and 1983 sediment and water samples were collected 
from 27 different locations in the bay and major tributaries. These 
investigations were performed within a German-Brazilian agree- 
ment - GKSS Research Center and Pontificia Universidade Cato- 
lica do Rio de Janeiro. Concentrations of Cd, Cu, Cr, Pb and Hg 
were determined by AAS and ASV. Heavy metal profiles in sedi- 
ment cores clearly indicate an increase of heavy metal pollution 
during the last decades. Extremely high concentrations of Cu and 
Cr were found in two major tributaries. Despite significant pollu- 
tions at several locations, the heavy metal levels in bay sediments 
are still relatively low. (orig.). With 6 figs., 2 tabs. 


28389 (PB—86-129780/XAB) Advances in control tech- 
nology for acid deposition. Martin, G.B.; Abbott, J.H.; 
Sparks, L.E. (Environmental Protection Agency, Research 
Triangle Park, NC (USA). Air and Energy Engineering Re- 
search Lab.). Nov 1985. 38p. NTIS, PC A03/MF AO1. 

Causes and effects of acid deposition are the subject of wide- 
spread discussion both in the U.S. and Europe. Two major con- 
cerns are the acidification of lakes and streams, and forest damage. 
The proposed mechanism for acidification of lakes and streams is 
the deposition of acidic materials such as sulfate and nitrate. While 
forest damage mechanisms must be established, one current theory 
is that it is the result of oxidants formed in the atmosphere by reac- 
tion of nitrogen oxides (NOx) and hydrocarbons. These acidic ma- 
terials are postulated to be formed in the atmosphere from precur- 
sors, principally sulfur dioxide (SO2). NOx, and hydrocarbons, 
emitted from automotive, industrial, and utility sources. Conven- 
tional methods for reducing SO2 emissions from coal-fired power 
plants include flue gas desulfurization, coal cleaning, and switching 
to lower sulfur-fuel. Several emerging technologies may provide 
more cost effective control of SO2 and/or NOx. The EPA is ac- 
tively developing two such technologies: Limestone Injection Mul- 
tistage Burners (LIMB) and E-SOX. The paper summarizes the 
status of the technology and discusses planned research and devel- 
opment activities. 


28390 (fVA/PUB—86/14) Instream contaminant study. 
Summary report, Task 5. (Tennessee Valley Authority, 
Knoxville (USA). Office of Natural Resources and Eco- 
nomic Development). Jan 1986. Contract AI05-840R21444. 
232p. NTIS, PC Al1/MF AOl1; 1; GPO Dep. File Number 
DE86009036. 

The presence of contaminants in sediment and aquatic biota 
downstream of the Department of Energy facilities at Oak Ridge, 
Tessessee were quantified; and the extent and transport of mercury 
contaminated sediments were assessed. The results will be used by 
the Oak Ridge Task Force in assessing health risks and remedial ac- 
tions. A total of 1526 water, sediment, and aquatic biota samples 
were collected between April 16, 1984, and April 7, 1985. Analyses 
for 217 parameters yielded 24,137 separate observations. Thirty-nine 
of the 217 parameters exceeded background concentrations, estab- 
lished standards or criteria, and/or analytical detection limits. Only 
mercury and PCB concentrations in fish and other aquatic biota 
were found to exceed an established Food and Drug Administra- 
tion action level. Twenty of the 39 parameters were previously 
identified by the Oak Ridge National Laboratory for further study. 
Fifteen of the remaining 19 parameters were either not previously 
analyzed or were found at concentrations substantially higher than 
shown in previous data (i.e., hardness, conductivity, lithium, zirco- 
nium, nitrate+nitrate nitrogen, uranium, thorium-234, americium- 
241, curium-244, cobalt-60, tritium, strontium-90, protactinium- 
234m, plutonium-238, and plutonium-239). 
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28391 (TVA/PUB—86/15) Preliminary review of TVA 
fish sampling and analysis report. Travis, C.C.; Hoffman, 
F.O.; Blaylock, B.G.; Daniels, K.L.; Gist, C.S.; Weber, 
C.W. (Tennessee Univ., Knoxville (USA)). Feb 1986. 14p. 
NTIS, PC A02/MF AO1. File Number DE86901129. 

A preliminary review has been performed to determine if 
any contaminants were found in fish at levels which warrant fur- 
ther consideration from the standpoint of human health protection. 
The need for further consideration of a contaminant concentration 
was determined by comparing measured cencentrations in fish flesh 
with recommended preliminary guidance values (PGV’s). The rec- 
ommended PGV's in this report were derived from published 
values of allowable daily intakes (ADI) for each contaminant. The 
results of this review indicate that four metals, four organics, and 
four radionuclides were detected at levels which warrant further 
study. 


28392 Method for removing trace pollutants from aque- 
ous solutions. Silver, G.I. (to Dept. of Energy). US Patent 
4,572,797. 25 Feb 1986. Filed date 2 Mar 1983. vp. 

The patent describes a method of substantially removing a 
trace metallic contaminant from a liquid containing the same, con- 
sisting of; continuously adding an oxidizing agent to a liquid con- 
taining up to 10-*ppM of the contaminant to form an oxidized 
product which precipitates therefrom, with the conditions of the 
addition being selected to ensure that the precipitation of the oxi- 
dized product is homogeneous; and continuously separating the ho- 
mogeneous precipitated product from the liquid by allowing the 
precipitate to crystallize on the walls of a cylindrical container in 
which the method is carried out; the contaminant being cobalt, 
nickel, manganese, thallium, iron (II), platinum, iridium, antimony, 
strontium, osmium, lead, tin, uranium, or plutonium; and the oxidiz- 
ing agent being an alkali or alkaline earth metal hypochlorite or a 
combination of an alkali or alkaline earth metal O2. 


28393 Aromatic hydrocarbons in New York Bight poly- 
chaetes: ultraviolet fluorescence analyses and gas chromatog- 
raphy/gas chromatography-mass spectrometry analyses. Far- 
rington, J.W.; Wakeham, S.G.; Livramento, J.B.; Tripp, 
B.W.; Teal, J.M. (Woods Hole Oceanographic Institution, 
MA). Environmental Science and Technology; 20: No. 1, 69- 
72(Jan 1986). Contract AC02-77EV04256. 

Polychaetes collected from New York Bight sediments near 
sewage sludge and harbor dredge spoil drump sites contained a 
series of diaromatic-tetracyclic hydrocarbons of apparent triterpen- 
oid origin. Microbial processes in sewage sludge are a likely source 
of these compounds. These octahydrochrysenes were much more 
abundant in the polychaetes than were the fossil fuel and combus- 
tion-derived polycyclic aromatic hydrocarbons which were found 
in the sediments, presumably because they are more available for 
biological uptake. If the polychaetes had been analyzed only by the 
spectrofluorometric techniques often used for screening samples for 
petroleum contamination, then grossly inaccurate results for aro- 
matic hydrocarbon content would have been obtained. Therefore, 
UV fluorescence must be used in a hierarchical approach, with 
more sophisticated procedures available to verify the petrogenic 
nature of the hydrocarbons. 20 references, 4 figures, 2 tables. 


28394 Catastrophic anoxia in the Chesapeake Bay in 
1984, Seliger, H.H.; Boggs, J.A.; Biggley, W.H. (Johns 
Hopkins Univ., Baltimore, MD). Science (Washington, D.C.); 
228: No. 4, 604-607(5 Apr 1985). Contract AC02- 
76CHO00016. 

In 1984, four climatic sequences combined to produce what 
may be a major anoxic catastrophe in the northern Chesapeake 
Bay, sufficient to severely threaten the major benthic species. These 
sequences are (1) the highest late-winter streamflow on record from 
the Susquehanna River watershed; (2) streamflows from the Sus- 
quehanna River for the consecutive months of June, July, and 
August that are higher by 2 standard deviations than the respective 
monthly mean values measured over the last 34 years; (3) a station- 
ary high in August off the Atlantic Coast; and (4) an absence of 
strong storm events in summer. An empirical equation is proposed 
for the prediction of the monthly trend of dissolved oxygen de- 
crease in terms of a temperature-dependent subpycnoclinal respira- 
tion and a modified estuarine Richardson number. As of 23 August 
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1984, the summer pycnocline of the northern bay had eroded 
upward from its historically recorded depth below 10 meters to an 
abnormally shallow 5 meters, with higher stratification than in ear- 
lier years. Dissolved oxygen concentrations directly below the pyc- 
nocline decreased to zero during June, 2 months earlier than for 
previous wet years. At present, oxygen-deficient waters containing 
significant concentrations of hydrogen sulfide have penetrated into 
Eastern Bay and the Choptank and Potomac rivers. Because most 
remaining shellfish-spawning and seed-bed areas in these tributaries 
are located at depths between 4 and 8 meters, the continued ab- 
sence of major destratifying events will prolong the present anoxic 
trend and may result in high benthic mortalities. 11 references, 2 
figures. 


28395 Battelle’s Marine Research Laboratory, Sequim. 
Becker, C.D.; Strand, J.A. (Battelle Pacific Northwest 
Labs., Sequim, WA). Fisheries; 10: No. 1, 17-19(Jan-Feb 
1985). 

Scientists at Battelle’s Marine Research Laboratory (MRL) 
in Sequim, Washington study the effect of human activities on 
marine ecosystems, with emphasis on near shore and estuarine envi- 
ronments. The laboratory provides research and development as- 
sistance to industry and government agencies engaged in manage- 
ment of marine technologies, operation of coastal power utilities, 
protection of the marine environment, and related areas. This paper 
outlines and discusses the functions of Battelle's MRL, it’s history, 
it’s unique features, it’s areas of expertise, it’s current programs, and 
it’s cooperating agencies. 


28396 Effect of humic substances on the bioaccumulation 
of organic contaminants by aquatic organisms. McCarthy, 
J.F.; Jimenez, B.D. (Oak Ridge National Lab., TN). Organic 
oe 8: No. 1, 141(1985). Contract W-7405-ENG- 


Speciation studies with heavy metals have shown that asso- 
ciation with naturally occurring dissolved humic material (DHM) 
can affect the bioavailability and toxic effects of the metals. Bioa- 
vailability was assessed by measuring uptake, metabolism, accumu- 
lation, and depuration rates of radiolabeled organics by organisms 
in the presence and absence of DHM. A series of polynuclear aro- 
matic hydrocarbons (PAH) was used as model compounds because 
they are widespread contaminants from fossil energy production, 
they accumulate in food chains leading to man, and their chemical 
structures provide a homologous series of compounds of increasing 
molecular weight and hydrophobicity. Structure-activity relation- 
ships were developed to describe the interactions between the hy- 
drophobicity of the PAHs (octanol-water partition coefficient, K/ 
sub ow/), their affinity for binding to DHM (association coefficient, 
K/sub p/), and their bioaccumulation by aquatic organisms. Uptake 
and bioaccumulation of '*C-PAH were measured in bluegill sun- 
fish, Lepomis macrochirus, and the cladoceran, Daphnia magna, in 
the presence of varying concentrations of DHM. Results indicated 
that PAH bound to DHM is essentially unavailable for uptake by 
biota. The more hydrophobic contaminants have the greatest poten- 
tial for bioaccumulation, but also have the greatest tendency to as- 
sociate with naturally occurring sorptive materials such as DHM. 
This high affinity for binding to DHM and the resultant decrease in 
bioavailability could, therefore, mitigate the biological impact of 
those organic contaminants having the greatest potential for bioac- 
cumulation and transfer to man via food chains. 


28397 Zooplankton abundance in relation to state and 
type of intrusions onto the southeastern United States shelf 
during summer. Paffenhoefer, G.A.; Wester, B.T.; Nicholas, 
W.D. (Skidaway Institute of Oceanography, Savannah, 
GA). Journal of Marine Research; 42: No. 4, 995-1017(1984). 
Contract AS09-76EV00936;AS09-76EV00889. 

The vertical distribution of zooplankton on the continental 
shelf of northeastern Florida was determined in and around upwell- 
ing events and related to concentrations of particulate matter. Do- 
liolida and the cladoceran Penilia avirostris were significantly more 
abundant in upwelled water < 22°C and the cyclopoid genus 
Oncaea more abundant at warmer temperatures. The abundance of 
doliolida, Oithona and Oncaea in intrusions and the thermocline 
was significantly higher in older than in recently upwelled waters. 
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The vertical sequences of the abundance of zooplankton and partic- 
ulate matter (2-114 um ESD) were identical. Zooplankton maxima 
co-occurred primarily with maxima in phytoplankton biomass 
(chlorophyll a) and only partly with primary productivity. 27 refer- 
ences, 16 figures, 6 tables. 


28398 Summer nutrient dynamics in the Middle Atlantic 
Bight: primary production and utilization of phytoplankton 
carbon. Falkowski, P.G.; Vidal, J.; Hopkins, T.S.; Rowe, 
G.T.; Whitledge, T.E.; Harrison, W.G. (Brookhaven Na- 
tional Lab., Upton, NY). Journal of Plankton Research; 5: 
No. 4, 515-537(1983). Contract AC02-76CH00016. 

In late summer, production and utilization of carbon in the 
stratified water of the Middle Atlantic Bight appears to approach 
steady-state conditions. In the euphotic zone there is a particulate 
organic carbon (POC) pool of ~ 6000 mg C m~?. Primary produc- 
tion adds ~ 350 mg C m~? d™}, while zooplankion ingestion re- 
moves ~ 450 mg C m~? d“}4, of which ~ 135 mg C m™? d™’ are 
returned to the POC pool as feces. Sinking of POC averages ~ 200 
mg C m~*d~1*. Thus, there is a net loss from the euphotic zone of 
~ 240 mg C m~? d“1, which represents a removal rate from the 
POC pool of ~ 3% d™'. However, sinking losses of phytoplankton 
carbon from the POC pool were small (~ 12 mg C m~? d™'), 
which suggests that most of the primary production enters the pe- 
lagic food chain. This is in sharp contrast to the conditions in early 
spring, when the POC pool increases substantially, and the main 
loss is sinking rather than heterotrophic consumption. 45 references, 
10 figures, 5 tables. 


28399 Elemental composition and decay-series radionu- 
clide content of plankton from the East Pacific. Knauss, K.; 
Ku, T.L. (Lawrence Livermore Lab., CA). Chemical Geolo- 
gy; 39: 125-145(1983). Contract W-7405-ENG-48. 

Mixed plankton samples collected from both the East Pacific 
and nearshore areas off southern California were analyzed for the 
elements Na, Mg, Cl, K, Ca, sc, V, Cr, Mn, Fe, Co, Zn, Se, Br, Sr, 
Ag, Sb, I, Ba, La, Ce, Sm, Eu, Th and U, and the decay-series nu- 
clides *U, 74U, ?*Th, Th, ?*Th and 7*Ra. The concentra- 
tion populations for most elements were found to be normally dis- 
tributed. Cross-correlation coefficients calculated for all possible 
pairs of elements showed the following associations to be highly 
significant: Na-Cl; Fe-Co; Ra-Cr; Ca-Sb-Zn; Sr-REE-Th-K-V; 
while Br and Se were inversely correlated with ash content. Princi- 
pal components analysis identified members of sea salt, detrital sili- 
cate and authigenic element groups. Enrichment factors vs. pelagic 
Clay also identified those elements that are biophilic. Concentration 
factors were calculated for each element relative to seawater indi- 
cating the following relative reactivity in the photic layer: Th, Ce, 
Fe, Sc > La, Sm Eu, Mn, Cr Zn > Ba, Ag, Co, Se, Sb, Ra, V > 
I, U > Sr > Ca, Br > K, Mg > Na, Cl. An inverse relationship 
was found to exist between the log of this concentration factor and 
the log of the oceanic mean residence time for each element calcu- 
lated from river input data, Suggesting biologic transport as an im- 
portant mechanism for cycling these elements between their intro- 
duction into the ocean and their ultimate incorporation into the 
sediments. In addition, a biologic mechanism appears likely as an 
explanation for the Ce depletion in seawater relative to the other 
REE, based on its higher concentration factor in marine plankton. 
51 references, 3 figures, 6 tables. 


28400 Organohalogens in chlorinated cooling waters dis- 
charged from nuclear power stations. Bean, R.M.; Mann, 
D.C.; Neitzel, D.A. (Pacific Northwest Lab., Richland, 
WA). pp 383-390 of Water chlorination environmental 
impact and health effects. Volume 4. Book 1: chemistry and 
water treatment . Jolley, R.L.; Brungs, W.A.; Cotruvo, 
J.A.; Cumming, R.B.; Mattice, J.S.; Jacobs, V.A. (eds.). 
Ann Arbor, MI; Ann Arbor Science Publishers (1983). 

From 4. conference on water chlorination: environmental 
impact and health effects; Pacific Grove, CA, USA (18-23 Oct 
1981). 

, For the power plant discharges studied to date, measured 
concentrations of trihalomethanes are lower than might be expect- 
ed, particularly in cooling tower water, which can lose THMs to 
the atmosphere. In the cooling towers, where chlorine was added 
in higher concentrations and for longer residence times, halogenat- 
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ed phenols can contribute significantly to the total organic halogen 
content of the discharge. The way in which cooling towers are op- 
erated may also influence the production of halogenated phenols 
because they concentrate the incoming water by a factor of 4 or 5. 
In addition, the phenols, which act as a substrate for the halogenat- 
ing agent, are also probably concentrated by the cooling tower op- 
eration and may be prevented from being biodegraded by addition 
of the same biocide that produces the halogenated phenols. 8 refer- 
ences, 4 tables. 


28401 Azaarenes in Puget Sound sediments. Furlong, 
E.T.; Carpenter, R. (Univ. of Washington, Seattle). Geochi- 
mica et Cosmochimica Acta; 46: 1385-1396(1982). 

The first quantitative measurements of azaarenes in marine 
sediments are reported for Puget Sound, in northwestern Washing- 
ton State, USA. Two- to four-ring azaarenes, in concentrations as 
low as 50 ppb (relative to organic carbon), are measured in 7!°Pb 
dated sediments using glass capillary gas chromatography combined 
with nitrogen-selective detection. Azaarene distributions are geo- 
graphically and temporally variable. Azaarene distributions in 
upper sediment layers suggest that total azaarene concentrations are 
related to proximity to urban areas, and may be anthropogenically 
derived. Subsurface maxima between 6 and 17 cm in several cores 
resemble similar maxima in PAH and organo-sulfur compounds. 
Trace quantities of azaarenes present in sediments, deposited prior 
to urbanization of the Puget Sound region, suggest low-level natu- 
ral azaarene sources. One core containing particulate coal produced 
a concentrated and complex azaarene mixture, suggesting either in- 
troduction of mined coal or erosion of regional coal deposits. Anal- 
yses of possible azaarene sources indicate that although azaarene 
compositions vary between sources, coal azaarenes can be distin- 
guished from petroleum azaarenes by their ratio of 2-ring to 3-ring 
azaarenes, and may identify predominant azaarene inputs in envi- 
ronmental samples. Gross differences in azaarene composition exist 
between European and American air particulates and sediments, 
suggesting differences in azaarene sources. 47 references, 5 figures, 
5 tables. 
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REFER ALSO TO CITATION(S) 26972, 27002, 27004, 27041, 27047, 27048, 
27049, 27050, 27054, 27382, 27850, 28247, 28248, 28279, 28348, 28349, 28352, 
28377, 28390, 28391, 28466, 28554 


28402 (CEGB-TPRD/B—0629/N85) Estimation of local 
marine dispersion of radionuclides from hydrographic survey 
data. Maul, P.R. (Central Electricity Generating Board, 
Berkeley (UK). Berkeley Nuclear Labs.). May 1985. 26p. 
NTIS (US Sales Only), PC A03/MF AOl. File Number 
DE86701674. 

One of the most important stages in the assessment of the ra- 
diological impact of routine discharges of activity to the sea is the 
estimation of the local dispersion characteristics. Existing methods 
for defining the parameters required by the computer program 
CODAR2? are expanded to take into account the significance of the 
turbulence generated by the discharge, the effect of a shelving sea 
bed and the variation with time of the lateral dispersion coefficient. 
These methods also enable the importance of the timing of dis- 
charges and the variation of radionuclide concentrations along the 
coast to be considered. Calculations of local marine dispersion 
depend directly upon the information that is available from hydro- 
graphic surveys. Detailed consideration is given to the definition of 
model parameter values from data that are generally available from 
such surveys. The uncertainties involved in mathematical modelling 
and parameter specification suggest that the long term average radi- 
onuclide concentration in the vicinity of the release can be estimat- 
ed to within a factor of 2 or 3, with estimates more likely to be 
greater than, rather than less than the actual value. This uncertainty 
will contribute to the net uncertainty in any radiological assessment 
of critical group exposure. 
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28403 (EPA—520/5-85-008) Nationwide occurrence of 
radon and other natural radioactivity in public water supplies. 
Horton, T.R. (Environmental Protection Agency, Mont- 
gomery, AL (USA). Eastern Environmental Radiation Fa- 
cility). Oct 1985. 228p. US Environmental Protection 
Agency, Eastern Environment Radiation Facility, 1890 Fed- 
eral Dr., Montgomery, AL 36109. File Number 
T1869008 10. 

The nationwide study, which began in November of 1980, 
was designed to systematically sample water supplies in all 48 con- 
tiguous states. The results of the study will be used, in cooperation 
with EPA's Office of Drinking Water, to estimate population expo- 
sures nationwide and to support possible future standards for radon, 
uranium, and other natural radioactivity in public water supplies. 
Samples from more than 2500 public water supplies representing 35 
states were collected. Although we sampled only about five percent 
of the total number of groundwater supplies in the 48 contiguous 
states of the US, those samples represent nearly 45 percent of the 
water consumed by US groundwater users in the 48 contiguous 
states. Sample results are summarized by arithmetic mean, geomet- 
ric mean, and population weighted arithmetic mean for each state 
and the entire US. Results include radon, gross alpha, gross beta, 
Ra-226, Ra-228, total Ra, U-234, U-238, total U, and U-234/U-238 
ratios. Individual public water supply results are found in the ap- 
pendices. 24 refs., 91 figs., 51 tabs. 


28404 (KURRI-TR—235, pp 21-33) ®Co levels in the 
seawater regions. Yoshioka, Mitsuo. (Fukui Prefectural Inst. 
of Public Health, Japan). 1983. (In Japanese). NTIS (US 
Sales Only), PC A05/MF A0O1. File Number DE86780448. 
(CONF-8207124—). 

From Study meeting on radioecological problems of radioac- 
tive cobalt; Kumatori, Osaka, Japan (16 Jul 1982). 

In order to assess the contribution from nuclear power facili- 
ties to the ©Co levels in seawater regions, it is essential to grasp 
the background values of “Co. The following matters are de- 
scribed: ©Co sources and the respective inputs; nuclear test fallout 
and nuclear power plants; the ®Co levels in overseas countries; the 
Co levels in Japan; the ®Co levels from nuclear power plants in 
Fukui prefecture. In the seawater regions around Japan, there have 
been numerous instances of Co detection; several pCi/kg of dry 
earth in sea bottom earth and about 1 pCi/kg of raw material in 
marine life can be considered as the background levels due to nu- 
clear test fallout and nuclear-powered submarines. In the seawater 
regions of Fukui prefecture, the ©°Co levels appreciably exceeded 
the above background due to the nuclear power plants, which are 
insignificant concerning the radiation exposure of the local people. 


28405 (PB—86-133840/XAB) Superfund Record of Deci- 
sion (EPA region 2): Wide Beach Development site, Brant 
Township, New York, September 1985. Final report. (Envi- 
ronmental Protection Agency, Washington, DC (USA)). 30 
Sep 1985. 98p. NTIS, PC A05/MF AO1. 

The Wide Beach Development site is a small lake-side com- 
munity located in the Town of Brant, in southern Erie County, 
New York. Between 1968 and 1978 approximately 155 cubic meters 
of waste oil, some of which was contaminated with Polychlorinated 
Biphenyls (PCBs), was applied to the local roadways for dust con- 
trol by the Wide Beach Homeowners Association. The source of 
the waste oil is being investigated, however, drums labeled as di- 
electric coolant were found onsite. In 1980, the installation of a san- 
itary sewer line in the development resulted in the excavation of 
highly contaminated soil from the roadways and their vicinity. Be- 
cause it was not known at that time that a PCB problem existed, 
excavated soil was used as fill in several yards and in a community 
recreation area. Subsequent sampling revealed the presence of 
PCBs in the air, roadway dust, soil, vacuum cleaner dust, and 
water samples from private wells. The selected remedial action for 
this site is included. 


28406 Gas exchange and CO, flux in the tropical Atlantic 
Ocean determined from 7??Rn and pCO. measurements. 
Smethie, W.M.; Jr.; Takahashi, T.; Chipman, D.W.; Led- 
well, J.R. (Lamont-Doherty Geological Observatory of Co- 
lumbia Univ., Palisades, NY). Journal of Geophysical Re- 
search; 90: No. C4, 7005-7022(20 Jul 1985). Contract AC02- 
81ER60000. 
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Measurements of ??*Rn vertical profiles and pCOz in the sur- 
face water and the atmosphere were made simultaneously in the 
tropical Atlantic Ocean as part of the TTO/TAS program. The gas 
exchange rate or piston velocity was determined from the ???Rn 
profiles, and the ApCO:2 between the surface ocean and the atmos- 
phere was determined from the pCO. measurements. The net flux 
of CO: across the sea-air interface was calculated from these two 
data sets. The piston velocity ranged from 1.4 to 6.0 m/d and was 
correlated with wind speed. The slope of piston velocity versus 
wind speed was estimated to be between 0.3 and 1.1 (m/d)/(m/s). 
the ApCOz ranged from -35 patm at 15°N, 55°W to +64 patm at 
5°S, 28°W, with the zero ApCOz isopleth located at about 10°N. 
The high ApCO, values can be explained by lateral advection of 
surface water from the east with heating and biological consump- 
tion of CO2 and alkalinity during transit. The net flux of CO2 was 
into the ocean north of 10°N latitude with values reaching a maxi- 
mum of 1.4 mol m~? yr~! at 15°N, 50°W. South of 10°N, the net 
flux was out of the ocean, reaching a maximum value of 2.7 mol 
m7? yr~! at 8°S, 28°W. The average net flux from 10°N to 10°S 
was 1.3 mol m~? yr~! out of the ocean, which is equivalent to 0.15 
gigatons of carbon per year if the flux determined applied through- 
out the year. 56 references, 16 figures, 5 tables. 


28407 Kinetic approach to describe trace-element distri- 
bution between particles and solution in natural aquatic sys- 
tems. Nyffeler, U.P.; Li, Y.H.; Santschi, P.H. (Lamont Do- 
herty Geological Univ., Palisades, NY). Geochimica et Cos- 
mochimica Acta; 48: 1513-1522(1984). 

The partitioning of radioactive trace elements between sea- 
water and particulate matter from surface sediments and sediment 
traps was investigated in laboratory experiments. For the elements 
Na, Zn, Se, Sr, Cd, Sn, Sb, Cs, Ba, Hg, Th and Pa (group 1) con- 
stant distribution coefficients (K/sub d/) were found after a few 
days of equilibration, whereas the elements Be, Mn, Co and Fe 
(group IT) showed an increasing K/sub d/ over the whole time of 
observation of 108 days. The time dependence of K/sub d/ is de- 
scribed by an adsorption-desorption equilibrium (group I elements), 
followed by a lattice transport reaction step (group II elements). 
The reaction rate constants are compared to Mn oxidation rates and 
to adsorption rate constants derived from in situ measurements of 
the U/Th disequilibrium as available from literature. 20 references, 
5 figures, 3 tables. 
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28408 (DOE/BP/22311—1) Juvenile salmonid monitor- 
ing at Rock Island Dam bypass sampler. Annual report 1985. 
Truscott, K. (Public Utility District No. 1 of Chelan 
County, Wenatchee, WA (USA)). Jan 1986. Contract AI79- 
84BP22311. 43p. NTIS, PC A03/MF A0Ol; 1; GPO Dep. 
File Number DE86008818. 

This report presents the results of the 1985 Smolt Monitor- 
ing Program conducted at Rock Island Dam on the Columbia 
River. The daily numbers of outmigrating salmonids and marked 
juveniles were recorded. (ACR) 


28409  (WTSD-TME—3106-Vol.2, pp 2.1-2.2) Aquatic 


ecosystems of the lower Pecos , October-December, 
1980. May 1981. NTIS, PC A20/MF AOl1. File Number 
DE86004336. 

In Workshop on fundamental geochemistry needs for nucle- 
ar waste isolation. 

Emphasis of work completed in 1980 was placed on analysis 
of macrobenthos and preparation of the dominant component, the 
Chironomidae (Diptera) for further study. One series of chironomid 
larvae was examined by scanning electron microscopy. The limno- 
logical survey techniques used during this study are the same as 
those described in earlier reports of work at the Los Medanos site 





3815 / ERA-11/12 


by Sublette and Sublette. The Pecos River below Carlsbad is a se- 
verely perturbed stream. Human activity has resulted in the regula- 
tion of stream flow and nutrient enrichment from sewage effluents 
and return flow from fields adjacent to the river. Stream flow regu- 
lation is most noticeable below 10 Mile Dam near Loving where 
virtually all flow is diverted into irrigation ditches. Flow regulation 
minimizes the effects of spates (periods of high flow) resulting in 
reduced attachment sites for macrobenthos. A protracted period of 
no spates preceded the January 1978 sampling period and, as would 
be expected, numbers of taxa were reduced. After a period of 
heavy local flooding, a colonizer effect was observed in the compo- 
sition of the January 1979 samples. By January of 1980, the fauna 
had returned essentially to the 1978 condition. A heavy saline 
inflow at Malaga Bend results in impoverished macrobenthos in 
terms of numbers of species and individuals. This is believed to 
result from both elevated salinity and heavy metals concentrations; 
a synergistic effect may exist. Slight variations in fish composition 
occur between up-stream, lower salinity stations and down-stream, 
higher salinity stations. Up-stream stations show greater diversity in 
fish populations. 


5206 Regulations 


28410 (PB—86-130341/XAB) Groundwater protection: a 
selected bibliography. Wolff, N. (Department of Justice, 
Washington, DC (USA). Justice Management Div.). Oct 
1985. 42p. NTIS, PC A03/MF AOI. 

The selected bibliography consists of four sections. Section 
One contains material on groundwater written from a legal per- 
spective. Items in the section focus on the evolving role of the law 
in protecting, conserving, and managing groundwater resources in 
the United States. Much of this material contains primary informa- 
tion on groundwater hydrology for those who are unfamiliar with 
the subject. Section Two includes material on groundwater hydrol- 
ogy written from a scientific/technical viewpoint. The material 
ranges from introductory texts to complex studies that utilize math- 
ematical or computer models to predict levels of groundwater con- 
sumption or contamination. Some of these items also include law- 
related information such as local, state, and federal regulations af- 
fecting groundwater use. 
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REFER ALSO TO CITATION(S) 26963, 27002, 27003, 27004 


55 BIOMEDICAL SCIENCES, BASIC 
STUDIES 


5502 Biochemistry 


REFER ALSO TO CITATION(S) 27086, 27133, 28338, 28339, 28340, 28341, 
28342, 28457, 28493, 28498, 28516, 28579, 28584, 28590 


28411 (CONF-860508—1) Coupling of glucose oxidase 
and potassium ferrocyanide as a basis for a simple colorimet- 
ric estimation of glucose. Woodward, J.; Baker, W.J. (Oak 
Ridge National Lab., TN (USA)). 1986. Contract ACO0S5- 
840OR21400. 1lp. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE86009148. 

From 8. symposium on biotechnology for fuels and chemi- 
cals; Gatlinburg, TN, USA (13 May 1986). 

The coupling of glucose oxidase and Fenton’s reagent for a 
simple, inexpensive assay of glucose has been described. In the re- 
action, hydrogen peroxide, formed as a result of the action of glu- 
cose oxidase on glucose, oxidizes ferrous to ferric sulfate which re- 
sults in an increase in the absorbance of ultraviolet light at 340 nm. 
It was proposed that the assay would be useful to measure the ac- 
tivity of enzymes such as cellulase and 8-glucosidase. Potassium 
ferrocyanide (colorless) when oxidized to potassium ferricyanide re- 
sults in a yellow color with an absorbance maximum at 420 nm. 
Described here are some preliminary results indicating that the 
interaction between hydrogen peroxide and potassium ferrocyanide 
results in an increase in absorbance which is maximal at 420 nm. A 
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simple assay for glucose based upon this interaction might be useful 
under some circumstances. 3 refs., 4 figs. 


28412 (DOE/ER/45125—T1) Summary of research 
planned for year II (7/1/86-6/30/87) (including revised 
budget for year III). Progress report for year II (7/1/85-6/ 
30/86). Dutta, P.; Ketterson, J.B. (Northwestern Univ., Ev- 
anston, IL (USA)). [1986]. Contract FG02-84ER45125. 7p. 
NTIS, PC A02/MF A0O1l; GPO Dep. File Number 
DE86009869. 

Using the centrosymmetric shear modulus apparatus, we 
have studied monolayers of dipalmitoyl phosphatidyl choline 
(DPPC) and serine (DPPS). Current trends are considering synthet- 
ic (saturated) DPPS in acceptable laboratory substitute for natural 
(unsaturated) DPPS, we find that their differences show up dra- 
matically when shear properties are measured. Synthetic DPPS is 
completely fluid at all surface pressures below collapse and at all 
pHs studied; bovine brain DPPS is viscoelastic and quite pH-sensi- 
tive. We have also studied the surface shear response of methylcel- 
lulose solutions, which are known to undergo a gel/sol transition as 
a function of temperature or concentration. Surprisingly, the me- 
chanical properties of the surface show a transition (onset of shear) 
at a much lower concentration than the bulk. This behavior is par- 
ticularly interesting because of the expected profound effect on sur- 
factant properties such as foam formation and two-phase fluid flow. 


28413 (IAEA-R—3020-F) Pollen mitochondria in cyto- 
plasmically male sterile tobacco zygotic and embryonic cells. 
Final report for the period 1 December 1981-30 April 1985. 
Symillides, Y. (International Atomic Energy Agency, 
Vienna (Austria)). Sep 1985. 2p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86701589. 

An attempt is being made to establish cytoplasmic organelles 
transmission during the process of fertilization, by using tobacco 
grain pollen labelled with leucine ™“C and tritiated thymidine. 
Through autoradiography the fate of pollen germination and its 
entry into the embryo sac has been studied. A few days after fertil- 
ization, labelled cytoplasmic organelles - mainly mitochondria - 
were detected in the embryo sac. However, labelling was not ob- 
served in cytoplasmic urganelles by using tritiated thymidine. For 
more conclusive results labelled DNA incorporated in cytoplasmic 
organelles have to be traced during the embryo and endosperm de- 
velopment. 


28414 (NP—6750899) GBF scientific studies report 1984. 
(Gesellschaft fuer Biotechnologische Forschung m.b.H., 
Braunschweig (Germany, F.R.)). 1985. 196p. (In German). 
NTIS (US Sales Only), PC AO9/MF AOl1. File Number 
DE86750899. 

By this publication on its scientific work in 1984, ‘Gesell- 
schaft fuer Biotechnologische Forschung’ reports on the goals and 
developments of its research. The emphasis was placed on the fol- 
lowing research topics: Biosynthesis products from micro-orga- 
nisms, molecular biology methods in the production of biologically 
active proteins, enzymatic transformations and enzyme technology 
and biological process technology. As this report substantiates, the 
concept of GBF and its equipment enable this research organization 
to contribute towards the development of biological process tech- 
niques from bench-scale to semi-technical scale. A chapter in this 
report deals with the collecting work and research done by the 
German institution for the collection of micro-organisms (DSM) at 
Goettingen, which acts as an internationally recognized repository 
of patent strains and is a dependency of GBF. Another chapter is 
dedicated to the scientific and technical infra-structure, especially 
the activities of the service unit ‘Biotechnikum’, which produces 
natural materials that are not commercially available by commission 
of third parties. This is followed by chapters on further activities in 
the sectors scientific cooperation, transfer of results etc., and relat- 
ing to personnel and economic developments at GBF. (orig./EF). 
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26415 Photosystem [II-phycobilisome preparation from 
the red alga, Porphyridium cruentum: oxygen evolution, ultra- 
structure, and polypeptide resolution. Clement-Metral, J.D.; 
Gantt, E.; Redlinger, T. (Smithosonian Environmental Re- 
search Center, Rockville, MD). Archives of Biochemistry and 
Biophysics; 238: No. 1, 10-17(Apr 1985). Contract AS05- 
76ER04310. 

The photosystem II-phycobilisome preparation, isolated by 
lauryldimethyl amine oxide treatment, had a greatly reduced chlo- 
rophyll content, with an average ratio of 90 chlorophyll a/phyco- 
bilisome as compared to approximately 1200 Chl/phycobilisome in 
unfractionated thylakoids. P700 was not detected in the particles. 
By electron microsopy the preparations were relatively homogene- 
ous and were generally devoid of chloroplast membranes. In nega- 
tively stained preparations phycobilisome particles were seen often 
in clusters of two and three, probably due to retention of hydro- 
phobic thylakoid fragments. The preparation was deficient in pho- 
tosystem I chlorophyll complexes, but enriched in polypeptides of 
85 to 92, ~ 43, and ~ 26 kDa, as determined by sodium dodecyl 
sulfate-polyacrylamide gel electrophoresis. The 43- and 26-kDa po- 
lypeptides are attributable to the PS II core and the oxygen-evolv- 
ing complex, respectively. 27 references, 3 figures, 2 tables. 


28416 Inhibition of the Type I restriction-modification 
enzymes EcoB and EcoK by the gene 0.3 protein of bacterio- 
phage T7. Bandyopadhyay, P.K.; Studier, F.W.; Hamilton, 
D.L.; Yuan, R. (Brookhaven National Lab., Upton, NY). 
Journal of Molecular Biology; 182: 567-578(1985). 

The gene 0.3 protein of bacteriophage T7 is a potent inhibi- 
tor of the restriction-modification enzymes EcoB and EcoK, both 
in vivo and in vitro. The authors have analyzed the ability of puri- 
fied 0.3 protein to inhibit different steps in the reactions of EcoB 
and EcoK with DNA. Most of the experiments were done with 
EcoK, but selected tests with EcoB indicate that the two enzymes 
are affected by 0.3 protein in the same way. Purified 0.3 protein 
binds tightly to free enzyme, apparently to one of the small subun- 
its, and prevents it from binding to DNA. If EcoK is allowed to 
form specific recognition complexes with unmodified DNA before 
0.3 protein is added, relatively low levels of 0.3 protein prevent the 
nuclease activity that would otherwise appear upon addition of 
ATP, but considerably higher levels are needed to prevent forma- 
tion of filter-binding complexes or ATPase activity. This together 
with other results, suggests that the binding site for 0.3 protein is 
protected in recognition complexes and in the early stages of the 
ATP-stimulated reactions, but that it becomes accessible again 
before cleavage of the DNA, perhaps after the translocation step. If 
added after the nuclease reaction is substantially over, 0.3 protein 
has little effect on ATPase activity, and indeed, the subunit having 
the binding site for 0.3 protein apparently dissociates from the 
enzyme-DNA complex. The methylase activity of EcoK on hemi- 
methylated recognition sites is strongly inhibited by 0.3 protein 
added at any stage of the reaction. 26 references, 3 figures, 5 tables. 


28417 Characterization of a purified photosystem II-phy- 
cobilisome particle preparation from Porphyridium cruentum. 
Chereskin, B.M.; Clement-Metral, J.D.; Gantt, E. (Smithso- 
nian Environmental Research Center, Rockville, MD). 
Plant Physiology; 77: 626-629(1985). Contract AS05- 
76ER04310. 

Detergent preparations isolated from thylakoids of the red 
alga Porphyridium cruentum, in a sucrose, phosphate, citrate, mag- 
nesium chloride medium consist of phycobilisomes and possess high 
rates of photosystem II activity. Characterization of these particles 
shows that the O2-evolving activity is stable for several hours and 
the pH optimum is about 6.5 to 7.2. Response of the system to 
light, electron donors and acceptors, and inhibitors verify that the 
observed activity, measured both as O2 evolution and 2,6-dichloro- 
phenol-indophenol reduction, is due to photosystem II. Further- 
more, photosystem II is functionally coupled to the phycobilisome 
in this preparation since green light, absorbed by phycobilisomes of 
P. cruentum, is effective in promoting both O2 evolution and 2,6- 
dichlorophenol-indophenol reduction. Photosystem II activity de- 
clines when light with wavelengths shorter than 665 nm is re- 
moved. Both 3-(3,4-dichlorophenyl)-1,1-dimethylurea and atrazine 
inhibit photosystem II activity in this preparation, indicating that 
the herbicide binding site is a component of the photosystem II- 
phycobilisome particle. 24 references, 4 figures, 2 tables. 
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28418 Homology between light-activated photoreceptor 
phosphodiesterase and hormone-activated adenylate cyclase 
systems. Yamazaki, A.; Halliday, K.R.; George, J.S.; Nagao, 
S.; Kuo, C.H.; Ailsworth, K.S.; Bitensky, M.W. (Los 
Alamos National Lab., NM). pp 113-124 of Advances in 
cyclic nucleotide and protein phosphorylation research. 
Volume 19. Cooper, D.M.F.; Seamon, K.B. (eds.). New 
York, NY; Raven, Press (1985). 

Since the classical studies of Sutherland and Rall and their 
colleagues on the hormone-sensitive adenylate cyclase (AC) system, 
the molecular details of the transmembrane propagation of hormo- 
nal signals have been probed extensively. A principal discovery fo- 
cused on the involvement of guanine nucleotides in the regulation 
of AC systems in various eukaryotic cells. Ongoing studies of ver- 
tebrate photoreceptors have shown that a guanine nucleotide is also 
required as a regulatory cofactor of a light-activated rod outer seg- 
ment (ROS) 3’,5’-cyclic guanosine monophosphate (cyclic GMP) 
phosphodiesterase (PDE) system. These observations, indicating 
that both AC and PDE systems have a requirement for guanine nu- 
cleotide in their regulation, led to the uncovering of a series of 
striking analogies between the AC and PDE systems. Since the au- 
thors first noted detailed similarities between the activation mecha- 
nism of the PDE and AC systems, there has been significant 
progress in the study of the profound and structural similarities be- 
tween the two systems. In this chapter, the authors briefly review 
the current understanding of the similarities between the AC and 
PDE systems. 62 references, 1 figure, 3 tables. 


28419 Partial purification of a spinach thylakoid protein 
kinase that can phosphorylate light-harvesting chlorophyll a/b 
proteins. Clark, R.D.; Hind, G.; Bennett, J. Upton, NY; 
Brookhaven National Laboratory (1985). vp. 

Protein phosphorylation in plant tissues is particularly 
marked in chloroplasts, protein kinase activity being associated with 
the outer envelope, the soluble stromal fraction, and the thylakoid 
membrane. Furthermore, thylakoid-bound activity probably in- 
cludes several distinct kinases, as suggested by studies of divalent 
cation specificity and thermal lability carried out with intact thyla- 
koids and by subfractionation of solubilized membranes. Illumina- 
tion of thylakoids, particularly with red light, promotes the rapid 
and extensive phosphorylation of the light-harvesting chlorophyll 
a/b complex (LHCII) on a threonine residue near the amino termi- 
nus of the protein. This phosphorylation is thought to be involved 
in regulating the distribution of absorbed quanta between photosys- 
tems II and I and is modulated by the redox state of the thylakoid 
plastoquinone pool. Neither of the thylakoid kinases reported to 
date was capable of phosphorylating purified LHCII in vitro or of 
incorporating phosphate into threonyl residues of exogenous sub- 
strates, that some LHCII phosphorylation was catalyzed by a pre- 
liminary fraction led workers to suggest that at least one other 
kinase remained to be isolated. Here, the authors report the solubili- 
zation and partial purification of a protein kinase from spinach thy- 
lakoids that is capable of phosphorylating LHCII in vitro, and they 
show that the specific site of phosphorylation is very nearly the 
same as, if not identical with, the site phosphorylated in organello. 


28420 Reporter molecules as probes of DNA conforma- 
tion: structure of a crystalline complex containing 2-methyl-4- 
nitro-aniline ethylene dimethylammonium hydrobromide - 5- 
iodocytidylyl(3'-5’)guanosine. Vyas, N.K.; Nyas, M.N.; Jain, 
S.C.; Sobell, H.M. (Univ. of Rochester School of Medicine 
and Dentistry, NY). Biochemical and Biophysical Research 
Communications; 121: No. 1, 188-195(31 May 1984). 
2-Methyl-4-nitroaniline ethylene dimethylammonium hydro- 
bromide forms a crystalline complex with the self-complementary 
dinucleoside monophosphate, 5-iodocytidylyl(3’-5’)guanosine. The 
crystals are tetragonal, with a = b = 32.192 A and c = 23.964 A, 
space group P432;2. The structure has been solved to atomic reso- 
lution by Patterson and Fourier methods, and refined by full matrix 
least squares. 5-Iodocytidylyl(3’-5’)guanosine molecules are held to- 
gether in pairs through Watson-Crick base-pairing, forming an anti- 
parallel duplex structure. Nitroaniline molecules stack above and 
below guanine-cytosine pairs in this duplex structure. In addition, a 
third nitroaniline molecule stacks on one of the other two nitroani- 
line molecules. The asymmetric unit contains two 5-iodocytidy- 
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lyl(3’-5‘)guanosine molecules, three nitroaniline molecules, one bro- 
mide ion and thirty-one water molecules, at total of 160 atoms. De- 
tails of the structure are described. 15 references, 4 figures, 2 tables. 


28421 Regulation of a Neurospora crassa extracellular 
RNase by phosphorus, nitrogen, and carbon derepressions. 
Lindberg, R.A.; Drucker, H. (Pacific Northwest Lab., Rich- 
land, WA). Journal of Bacteriology; 157: No. 2, 380-384(Feb 
1984). Contract AC06-76RL01830. 

A new extracellular RNase, designated Ns, was detected in 
culture filtrates from Neurospora crassa and its regulation was stud- 
ied. Limitation of a nutrient obtainable from RNA alone was not 
sufficient to cause enzyme depression. The addition of RNA to the 
medium had no inductive effect, but the addition of exogenous pro- 
tein caused enzyme production. With protein in the medium, Ny 
was derepressible for all three elemental nutrients obtainable from 
RNA: carbon, nitrogen, and phosphorus. Successful carbon der- 
epression required the addition of a small amount of proteolytic ac- 
tivity to the cultures, as has been reported for the carbon-derepres- 
sible proteases of N. crassa. Exogenous protein affected RNase pro- 
duction before translation. Effects of the exogenous protein ap- 
peared similar to those previously reported for N. crassa protease 
induction. N4 was under the control of the nit-2 and nuc-1 gene 
products. nit-2 and nuc-1 mutants were unable to derepress enzyme 
synthesis for nitrogen and phosphorus limitation, respectively; how- 
ever, these mutants responded like wild types to the other two 
states of derepression. Enzyme synthesis was constitutive in the 
preg mutant. Results indicate that the transcription of the Ns struc- 
tural gene responds to multiple regulatory gene products from dif- 
ferent regulatory circuits and that external protein affects the syn- 
thesis of classes of hydrolases other than proteases. 29 references, 6 
figures, 1 table. 


28422 Characterization and comparison of a Neurospora 
crassa RNase purified from cultures undergoing each of three 
different states of derepression. Lindberg, R.A.; Drucker, H. 
(Pacific Northwest Lab., Richland, WA). Journal of Bacteri- 
ology; 157: No. 2, 375-379(Feb 1984). Contract AC06- 
76RL01830. 

Extracellular RNase N, from Neurospora crassa is derepres- 
sible by limitation of any of the three nutrient elements obtainable 
from RNA. The authors have purified and characterized the 
enzyme from cultures grown under each of the three states of der- 
epression. The purification procedure consisted of an ultrafiltration 
step, cation-exchange chromatography, and gel filtration. The au- 
thors found only one enzyme (N,) that hydrolyzed RNA at pH 7.5 
in the presence of EDTA in culture filtrates from nitrogen-, phos- 
phorus-, or carbon-limited cells. In all three cases, the enzymes 
were identical by polyacrylamide gel electrophoresis (M/sub r/ 
~9500) and by gel filtration (M/sub r/ ~ 10,000). There were no 
differences in thermal stability or pH optimum; all three cross-re- 
acted with antibody to the nitrogen-derepressed enzyme in interfa- 
cial ring and in Ouchterlony tests. Digestion of homopolyribonu- 
cleotides indicated that N, preferentially cleaved phosphodiester 
bonds adjacent to guanine residues. Results indicate that the en- 
zymes are very similar or identical and are probably products of 
the same gene. Ns appears to be homologous to guanine-specific 
RNases from other fungal sources. 25 references, 4 figures, 1 table. 


28423 Six antigenic determinants in the surface layer of 
the archaebacterium Methanococcus vannielii revealed by 
mononclonal antibodies. Conway de Macario, E.; Koenig, 
H.; Marcario, A.J.L.; Kandler, O. (New York State Depart- 
ment of Health, Albany). Journal of Immunology; 132: No. 
2, 883-887(Feb 1984). Contract AC02-81ER 10880. 

The immunogenicity and antigenic characteristics of the 
unique surface layer (S layer) of Methanococcus vanielii was stud- 
ied with a panel of six monoclonal antibodies. Six surface determi- 
nants were identified for the first time, each recognized by one anti- 
body exclusively. The determinants are proteins, located in the S 
layer, and accessible to antibody in whole unfixed, as well as for- 
malinized bacteria. Hence the six antigens and antibodies reported 
here should be useful for rapid identification of new isolates and of 
taxonomy of methanogens, notably Methanococcacea. In this con- 
nection two novel applications of the slide immunoenzymatic assay 
were developed for analyses of monoclonal antibodies and their 
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complementary sites in the bacterial envelope. 20 references, 3 fig- 
ures, 2 tables. 


28424 Shape of ribulose bisphosphate carboxylase/oxy- 
genase in solution as inferred from small angle neutron ~— 
tering. Donnelly, M.I.; Hartman, F.C.; Ramakrishnan, 
(Oak Ridge National Lab., TN). Journal of Biological Chim: 
istry; 259: No. 1, 406-41 1(10 Jan 1984). Contract W-7405- 
ENG-26. 

Small angle neutron scattering of both activated and deacti- 
vated hexadecameric ribulose bisphosphate carboxylase/oxygenase 
from spinach revealed that its structure in solution very closely re- 
sembles that determined for the deactivated crystalline enzyme 
from tobacco. Scattering from both forms of the enzyme in H2O 
most closely fits that expected from a hollow sphere with an outer 
radius of 56.4 A and inner radius of 14.3 A. In D2O the enzyme’s 
scattering profiles more closely resembled those of a hollow cylin- 
der with an axial ratio of approximately 1.06 and outer and inner 
radii of 46.7 and 12.9 A, respectively. Superpositioning of model 
structures showed that both models determined by neutron scatter- 
ing correspond quite well to that inferred from x-ray diffraction 
and electron microscopy of the tobacco enzyme. Sedimentation ve- 
locity studied confirmed that no major conformational change 
occurs upon activation of the spinach carboxylase, both forms ex- 
hibiting a sedimentation coefficient, s/sub 20,w/, of 17.8 S. Neutron 
scattering by activated and deactivated carboxylase from Rhodo- 
spirillum rubrum, a dimeric enzyme, best matched that predicted 
for a solid prolate ellipsoid or cylinder. The estimated dimensions 
of the model structures correspond strikingly well to those predict- 
ed for adjacent pairs of large subunits in the hexadecameric tobacco 
enzyme. 34 references, 4 figures, 2 tables. 


28425 Nonlinear dynamics of globular proteins. Lom- 
dahl, P.S. (Los Alamos National Lab., NM). pp 143-154 of 
Nonlinear electrodynamics in biological systems. Adey, 
W.R.; Lawrence, A.F. (eds.). New York, NY; Plenum Pub- 
lishing Corporation (1984). 

Ongoing work which is aimed at generalizing Davydov’s 
ideas to a real globular protein is described. So far, a computer 
code, GLOP, which calculates amide-I bond energy evolution on a 
globular protein has been developed and tested. The code is quite 
versatile and take as input the coordinates of a protein. The full ge- 
ometry of the molecule is then taken into account when the dipole- 
dipole interaction between peptide groups is calculated. The amide- 
I energy is coupled to one intramolecular excitation, but can with- 
out difficulty be extended to more or to include intermolecular ex- 
citations. The author describes the Hamiltonian model, and prelimi- 
nary results for two structures are given. The first, acetanilide, is a 
test case for a regular chain structure of peptide groups, the second 
is for the globular protein, lysozyme. Future work and relations to 
similar work in other fields are discussed. 13 references, 7 figures. 


28426 Cell-cell adhesion: parameters and possible mecha- 
nisms. Bongrand, P.; Bell, G.I. (Hospital Sainte Marguerite, 
Marseille, France). pp 459-493 of Cell surface dynamics: 
concepts and models. Perelson, A.S.; DeLisi, C.; Wiegel, 
F.W. (eds.). New York, NY; Marcel Dekker, Inc. (1984). 
The aim of this work is to survey the events likely to play a 
role in adhesion and quantitatively evaluate the importance of each 
event. A quantitative description of the main methods currently 
used to study cell-cell binding is presented. The basic physicochem- 
ical features of the main interactions are described and experimental 
properties of cell adhesion are reviewed. Finally, a tentative de- 
scription is given of the sequential events involved in adhesion. In 
recent years it has been shown that macromolecules which collec- 
tively comprise the extracellular matrix (ECM) play an important 
role in cell-substrate adhesion in vitro and in tissue organization in 
vivo. In particular, extracellular glycoproteins, notably fibronectin 
and laminin, together with proteoglycans such as heparin sulfate or 
more complex ECM molecules, form a complex adhesive link be- 
tween the usual plastic substrate and cell surface molecules as rep- 
resented by membrane glycoproteins or glycolipids. In vivo, the 
social behavior of cells is frequently dominated by their interactions 
with and adhesions with the ECM (e.g., the interaction of epithelial 
cells with basement membranes). In this chapter attention is focused 
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on cell-cell adhesions which are probably not dominated by interac- 
tions involving ECM molecules. 


28427 Determination of the separate lipid and protein 
profile structures derived from the total membrane profile 
structure or isolated sarcoplasmic reticulum via x-ray and 
neutron diffraction. Herbette, L.; Blasie, J.K. (Univ. of Con- 
necticut, Farmington). pp 445 of Neutrons in biology. 
Schoenborn, B.P. (ed.). New York, NY; Plenum Publishing 
Corporation (1984). 

Sarcoplasmic reticulum (SR) membranes were prepared to 
contain biosynthetically deuterated SR phospholipids utilizing spe- 
cific and general phospholipid exchange proteins (PLEP). Func- 
tional measurements and freeze fracture on SR dispersions and x- 
ray diffraction of hydrated oriented membrane multilayers revealed 
that the exchanged SR membranes were very similar to unex- 
changed SR membranes. Low resolution (28-A) neutron diffraction 
studies utilizing SR membranes exchanged with either protonated 
or perdeuterated SR phospholipids allowed direct determination of 
the lipid profile within the isolated SR membrane at two different 
unit cell repeat distances. These lipid profile structures were found 
to be highly asymmetric regarding the conformation of the fatty 
acid chain extents and compositional distribution of phospholipid 
molecules in the inner vs. outer monolayer of the SR membrane bi- 
layer. The relatively high resolution (11-A) electron-density profile 
from x-ray diffraction was decomposed by utilizing the asymmetry 
in the number of phospholipid molecules residing in the inner vs. 
outer monolayer of the SR lipid bilayer as obtained from the neu- 
tron diffraction study. To our knowledge, this represents the first 
direct determination of a lipid bilayer profile structure within an 
isolated membrane system. 


28428 Ascorbate stimulation of PAT cells causes an in- 
crease in transcription rates and a decrease in degradation 
rates of procollagen mRNA. Lyons, B.L.; Schwarz, R.I. 
(Jackson Lab., Bar Harbor, ME). Nucleic Acids Research; 
12: No. 5, 2569-2579(1984). 

Procollagen a2 (I) mRNA can be induced ~ 6-fold in pri- 
mary avian tendon (PAT) cells on addition of ascorbate to the cul- 
ture medium. Previously the authors have shown that the induction 
is linear after a 12 h lag and requires a total of 60-72 h to achieve 
maximum levels. The authors have now investigated in more detail 
the changes that have occurred in the metabolism of procollagen 
mRNA in fully induced cells to account for the observed induction. 
Ascorbate was found to triple the rate of procollagen gene tran- 
scription. In addition, there was a stabilization of the mRNA caus- 
ing the half-life to increase from 10.5 h to 20 h. The increased sta- 
bility of the procollagen mRNA, however, did not correlate with 
its ability to bind to oligo (dT)-cellulose. Since a 3-fold change in 
transcription rates and a 2-fold increase in half-life would account 
for the 6-fold overall increase in procollagen mRNA levels, the au- 
thors conclude that these are the primary alterations caused by as- 
corbate addition that give rise to the specific increase in procolla- 
gen mRNA. 31 references. 4 figures, 1 table. 


28429 Small-angle X-ray scattering studies on yeast inor- 
ganic pyrophosphatase and its interactions with divalent metal 
ions, inorganic phosphate, and hydroxymethane bisphosphon- 
ate. Thiyagarajan, P.; Borso, C.S.; Banerjee, A.; Cooper- 
man, B.S. (Argonne National Lab., IL). Biopolymers; 23: 
159-165(1984). Contract W-31-109-ENG-38. 

Small-angle x-ray scattering studies have been carried out on 
the enzyme yeast inorganic pyrophosphatase (PPase), and its over- 
all conformational changes on interaction with divalent metal ions 
(Mg* and Mn”) and with phosphoryl iigands [inorganic phos- 
phate (P/sub i/) and hydroxymethane bisphosphonate (PCHOHP), 
a nonhydrolyzable inorganic pyrophosphate analog] were assessed. 
The enzyme undergoes an apparent reduction in size on simultane- 
ous addition of Mg” and high P/sub i/ concentration, although 
neither Mg** nor P/sub i/ added separately induced any measura- 
ble conformational changes. By contrast, simultaneous addition of 
Mn* and P/sub i/ to PPase does not result in an observable con- 
formational change. However, the overall structure of the enzyme 
appears to enlarge in the simultaneous presence of Mn” ions and 
PCHOHP. The significance of the structural changes seen in PPase 
under various conditions is discussed. 21 references, 3 figures, 1 
table. 
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28430 Estriol-induced inhibition of the estrogen 
receptor’s positive cooperativity. Sasson, S.; Notides, A.C. 
(Univ. of Rochester, NY). Journal of Steroid Biochemistry; 
20: No. 4B, 1021-1026(1984). Contract AC02-76EV03490. 

The effect of estriol on the positive cooperativity of 
[*H]estradiol binding to the partially purified calf uterine estrogen 
receptor was investigated using the kinetic analysis of Sasson and 
Notides. The receptor was titrated with variable concentrations of 
[*H]estradiol with or without estriol; the estriol was maintained in 
a constant molar ratio to the [*H]estradiol concentration. A 4-fold 
molar excess of estriol above the [*H]estradiol concentrations inhib- 
ited the receptor’s cooperative [*H]estradiol binding. In the absence 
of estriol, the [*H]estradiol receptor interaction was highly cooper- 
ative, the Scatchard plot was convex and the Hill coefficient was 
1.61 +/- 0.02. In the presence of sufficient estriol to reduce the 
maximally bound [*H]estradiol to 77%, the Scatchard plot was 
linear and the Hill coefficient was 1.04 +/- 0.04. The inhibition of 
the cooperative [*H]estradiol binding by estriol was not due to iso- 
tope dilution of the specifically bound [*H]estradiol by the unla- 
beled estriol. These data demonstrate that the cooperative binding 
of [*H]estradiol by the receptor that is characteristic of the equilib- 
rium between the two states of the receptor (active and nonactive) 
is eliminated by the presence of estriol. This finding is consistent 
with the agonist/antagonist activity of estriol observed in vivo. 17 
references, 6 figures. 


28431 Effect of ellagic and caffeic acids on covalent bind- 
ing of benzo[a]pyrene to epidermal DNA of mouse skin in 
organ culture. Shugart, L.; Kao, J. (Oak Ridge National 
Lab., TN). International Journal of Biochemistry; 16: No. 5, 
571-573(1984). Contract W-7405-ENG-26. 

From ASBC meeting; San Francisco, CA, USA (Jun 1983). 

The covalent binding of the anti-diol epoxide of 
benzo[a]pyrene to cellular DNA of mouse skin in organ culture is 
affected by the presence of ellagic acid in the culture medium. At 
10-* M, BaPDE/DNA formation is 40% less than that observed 
when no ellagic acid is present. Caffeic acid, a similar plant pheno- 
lic compound, demonstrates no inhibitory effect on BaPDE/forma- 
tion. The plant phenolic acids do not drastically interfere with the 
metabolism of benzo[a]pyrene as shown by the BaP-metabolite pro- 
files of the skin or the culture medium. 8 references, 3 figures, 1 
table. 


28432 Tyrosinate involvement in the Schiff base depro- 
tonation in the proton pump cycle of bacteriorhodopsin. Fu- 
kumoto, J.M.; Hanamoto, J.H.; El-Sayed, M.A. (Univ. of 
California, Los Angeles). Photochemistry and Photobiology; 
39: No. 1, 75-79(1984). 

The ultraviolet transient absorption assigned to the tyrosin- 
ate species in bacteriohodopsin is followed in time and as a function 
of pH. Both its rise time and titration curve closely resemble those 
observed for the production of M4i2 intermediate. These results 
may support a recently proposed mechanism that couples tyrosinate 
production to the Schiff base deprotonation in the proton pump of 
bacteriorhodopsin. 35 references, 4 figures. 


28433 Liposomes targeted to cellular receptors. Jonah, 
M.M.; Rahman, Y.E. (Argonne National Lab., IL). pp 317- 
330 of Investigation of membrane-located receptors. Reid, 
E.; Cook, G.M.W.; Moore, D.J. New York, NY; Plenum 
Publishing Corporation (1984). 

Liposome uptake by cells is influenced by size and charge 
and by the content of specific glycolipids recognizable by the re- 
ceptors. Brief descriptions are given of the preparation of liposomes 
of different types, and of drug encapsulation in the aqueous or lipid 
phase. Liver parenchymal cells, separated with a Percoll gradient 
after intravenous liposome injection, take up small unilamellar lipo- 
somes (0.06-0.08 *m diam.) preferentially vs. large multilamellar li- 
posomes. Liposomes containing asialo- but not sialo-gangliosides are 
taken up in vitro by parenchymal but not Kupffer cells; for galacto- 
lipid liposomes, parenchymal cells have higher affinity and Kupffer- 
cell uptake is rather unspecific. In mice, further exemplifying effec- 
tive targeting to liver parenchymal cells, unilamellar galactolipid-li- 
posomes surpass those without galactolipid in delivering the metal 
chelator, desferrioxamine, which removes iron located in parenchy- 
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mal cells. Unilamellar surpassed multilamellar liposomes in deliver- 
ing methotrexate to ascites hepatoma 129 cells in mice. In culture 
these cells showed some preference for galactolipid-liposomes con- 
taining methotrexate if encapsulation was in the aqueous phase but 
not if in the lipid bilayers. Galactolipid-liposomes hardly improved 
the survival of hepatoma-bearing mice given encapsulated metho- 
trexate. Already it appears that liposomes varying in size and pos- 
sessing suitable recognition groups on their surface are promising 
for targeting liposome-encapsulated drugs to specific cellular recep- 
tors. 38 references, 6 figures. 


28434 Role of tyrosine residues in functional and struc- 
tural properties of bacteriorhodopsin. Lam, E.; Packer, L. 
(Univ. of California, Berkeley). pp 181-189 of H*-ATPase 
(ATP synthase): structure, function, biogenesis the Fo F; 
complex of coupling membranes. Papa, S.; Altendorf, K.; 
(ise L.; Packer, L. (eds.). Bari, Italy; Adriatica Editrice 
1984). 

The role of tyrosine residues in the functional and structural 
aspects of bacteriorhodopsin is considered. The discussion aims at 
the understanding of the mechanism by which proton translocation 
can be coupled to light energy absorption by the chromophore ret- 
inal. Two functional parameters are considered: the photocycling 
events and the proton pumping mechanism. The main structural 
feature emphasized is the role of tyrosine residues in the opsin-shift 
phenomenon. The interaction among chromophores, as monitored 
by the characteristic circular dichroism band, will also be consid- 
ered. The results from chemical modification of specific tyrosine 
residues of bacteriorhodopsin by different laboratories will be sum- 
marized to provide a current picture for the involvement of specific 
tyrosine residues in the structure and function of this proton pump. 
33 references, 1 figure, 2 tables. 


28435 Separation of HMG proteins by reverse-phase 
HPLC, Mazrimas, J.A.; Laskaris, M.; Corzett, M.; Balhorn, 
R. (Lawrence Livermore National Lab., CA). Journal of 
Liquid Chromatography; 7: No. 5, 907-916(1984). Contract 


W-7405-ENG-48. 

A high-pressure liquid chromatographic method is described 
for separating the high mobility group (HMG) proteins on a 5-ym 
Nucleosil C18 column with the use of the ion pairing agent trifluor- 
oacetic acid (TFA) in the mobile phase. With a multistep acetoni- 
trile-TFA gradient, the calf thymus HMG proteins elute from this 
column as separate peaks in the order HMG 17, 14, 2, and 1. Pro- 
tein elution is monitored by measuring the absorbance at 214 nm in 
a 3-mm flow cell, and the identity and purity of the peaks are con- 
firmed by polyacrylamide gel electrophoresis and amino acid analy- 
sis. Both HMG 1 and 2 elute as multiple peaks, suggesting the pres- 
ence of major variants of these two proteins. Other peaks in the 
chromatogram include degradation products of HMG 1 and histone 
H1. 12 references, 1 figure, 1 table. 


28436 Queuine, and transfer RNAs containing it: a bibli- 
ography. Jacobson, K.B. (Oak Ridge National Lab., TN). 
Nucleosides and Nucleotides; 3: No. 1, 91-107(1984). Contract 
W-7405-ENG-26. 

Queuine is a derivative of 7-deazaguanine that occurs as the 
free base and as the base in the wobble position of the anticodon of 
prokaryotic and most eukaryotic tRNAs specific for aspartate, as- 
paragine, histidine and tyrosine. The cyclopentenediol moiety of 
queuine in certain tRNAs may be derivatized with mannose or ga- 
lactose. In view of the extensive interest in this unusual base, and to 
facilitate further research on its function, a bibliography is present- 
ed. The last literature search was performed electronically on Octo- 
ber 10, 1983. In some entries key words are given along with the 
title; the presence of key words is a function of the construction of 
the data base from which the references were obtained. These data 
bases were as follows: System Development Corp. (Chemical Ab- 
stracts, Biological Abstracts) and National Library of Medicine 
(Chemline, Toxline and Medline). 179 references. 


28437 Global approaches to quantitative analysis of gene- 
expression patterns observed by use of two-dimensional gel 
electrophoresis. Anderson, N.L.; Hofmann, J.P.; Gemmell, 
A.; Taylor, J. (Argonne National Lab., IL). Clinical Chemis- 
try (Winston-Salem, North Carolina); 31: No. 12, 2031- 
2036(1984). 
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A major difficulty in the use of two-dimensional protein 
maps to identify and classify cell types is the problem of acquiring, 
selecting, and analyzing quantitative data on hundreds of protein 
spots. Here the authors use methods of multivariate statistics to ana- 
lyze the differences among a panel of human cell lines, in some 
cases involving quantitative data on more than 250 proteins. Princi- 
pal-component and cluster-analysis techniques show that the lines 
can be easily distinguished, even by using the subset of proteins 
present in all cells. A preliminary analysis of the protein changes 
brought about by phorbol ester-induced differentiation of the line 
U937 is included. 18 references, 6 figures. 


28438 Plasmids in methanotrophic bacteria: isolation, 
characterization and DNA hybridization analysis. Lidstrom, 
M.E.; Wopat, A.E. (Univ. of Washington, Seattle). Archives 
of Microbiology; 140: 27-33(1984). Contract ATO06- 
80ER 10680. 

Ten strains of obligate methanotrophs were screened for the 
presence of plasmid DNA using a variety of methods. Plasmids 
were detected in all strains except Methylococcus capsulatus Bath. 
No significant similarity between plasmids was observed with re- 
spect to size or restriction digest patterns except for three strains of 
Methylosinus trichosporium, which appeared to contain the same 
three plasmids. Nitrocellulose filter hybridization revealed that the 
plasmid DNA from the M. trichosporium strains shared a small 
region of homology with the plasmid DNA from Methylosinus 
sporium 5. All of the plasmids remain cryptic. As the first step in 
characterization, a restriction digest map of the 55 kb plasmid 
found in Methylomonas albus BG8 was constructed. 22 references, 
4 figures, 3 tables. 


28439 Survey of selected seaweeds for simultaneous pho- 
toproduction of hydrogen and oxygen. Greenbaum, E.; 
Ramus, J. (Oak Ridge National Lab., TN). Journal of Phy- 
-_ 19: No. 1, 53-57(Mar 1983). Contract W-7405-ENG- 
26. 

Then seaweed species were surveyed for simultaneous pho- 
toevolution of hydrogen and oxygen. In an attempt to induce hy- 
drogenase activity (as measured by hydrogen photoproduction) the 
seaweeds were maintained under anaerobiosis in CO2-free seawater 
for varying lengths of time. Although oxygen evolution was ob- 
served in every alga studied, hydrogen evolution was not observed. 
One conclusion of this research is that, in contrast to the micro- 
scopic algae, there is not a single example of a macroscopic alga for 
which the photoevolution of hydrogen has been observed, in spite 
of the fact that there are now at least nine macroscopic algal spe- 
cies known for which hydrogenase activity has been reported 
(either by dark hydrogen evolution or light-activated hydrogen 
uptake). These results are in conflict with the conventional view 
that algal hydrogenase can catalyze a multiplicity of reactions, one 
of which is the photoproduction of molecular hydrogen. Two pos- 
sible explanations for the lack of hydrogen photoproduction in 
macroscopic algae are presented. It is postulated that electron ac- 
ceptors other than carbon dioxide can take up reducing equivalents 
from Photosystem I to the measurable exclusion of hydrogen pho- 
toproduction. Alternatively, the hydrogenase system in macroscop- 
ic algae may be primarily a hydrogen-uptake system with respect to 
light-activated reactions. A simple kinetic argument based on recent 
measurements of the photosynthetic turnover times of simultaneous 
light-activated hydrogen and oxygen production is presented that 
supports the second explanation. 25 references, 3 figures, 1 table. 


28440 Evaluation of the reactivities of HO2/O2” with 
compounds of biological interest. Bielski, B.H.J. (Brookhaven 
National Lab., Upton, NY). pp 1-7 of Oxiradicals and their 
scavenger systems. Volume I. Molecular aspects. Cohen, 
G.; Greenwald, R.A. (eds.). New York, NY; Elsevier Sci- 
ence Publishing Co., Inc. (1983). 

While the possibility of hydroxyl radical formation by the 
various Fenton-type reactions in biological systems cannot be dis- 
missed, proof of their occurrence in systems exposed to superoxide 
radicals as well as a critical assessment of their contribution to the 
overall observed toxic effect is at present far from satisfactory. As 
to the involvement of singlet molecular oxygen, there is growing 
evidence that ii may not be formed at all from superoxide radicals. 
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In addition its very short lifetime in water (2 js) and high specific- 
ity in chemical reactions does not make it a very good candidate to 
account for the extent of damage observed in some superoxide ex- 
periments. Invoking either OH or 'O, formation/involvement in 
O.- exposed systems without good experimental evidence is avoid- 
ing the issue of the determination of the true fate of O2~ in the 
given system. One of the most fundamental questions still to be an- 
swered is whether there are targets in living systems that are vul- 
nerable to HO2/O.", i.e. targets that are attacked by HO2/O2~ di- 
rectly and without the mediation of metal catalysts. The existence 
of such targets would be by far more dangerous than the formation 
of the highly destructive OH radical or the highly specific but 
short-lived 'O2, as neither of them may ever reach a vital target. 
The present report reviews some kinetic studies that were aimed at 
finding new target compounds/systems for HO2/O2~. 11 references, 
1 figure. 


28441 High-resolution protein separation and identifica- 
tion methods applicable to virology. Anderson, N.G. (Ar- 
gonne National Lab., IL). Current Topics in Microbiology 
and Immunology; 104: 197-217(1983). Contract W-31-109- 
ENG-38. 

The location, molecular structure, and stage of assembly of 
viruses and viral components in cells, tissues, and body fluids at 
various times after infection are important for the understanding of 
viral diseases. It is equally important to examine in detail the mor- 
phological, structural, and molecular alterations occurring in native 
cell constituents after viral infection. To explore virus-associated 
changes in detail, separation and analytical systems are required 
which allow tissues to be disaggregated into cells, the cells in turn 
to be fractionated into subcellular components, and the isolated 
components to be resolved into discrete molecular species. Density 
gradient centrifugation, electro-optical cell sorting using fluorescent 
antibodies, and electrophoretic and affinity methods have partially 
solved the cell separation problem; while zonal centrifugation, pre- 
parative free-flow electrophoresis, and affinity techniques have fa- 
cilitated subcellular fractionation. The most difficult problem, how- 
ever, has been to resolve the complex mixture of proteins found in 
virions, cells, and cell fractions. Hence, the problem has been first 
to develop, in a routinely usable form, the highest resolution pro- 
tein separation methods available, and then to apply them in a sys- 
tematic fashion to both normal and virus-infected cells. 


28442 Composition and synthesis during G: and S phase 
of a high mobility group-E/G component from Chinese ham- 
ster ovary cells. D’Anna, J.A.; Becker, R.R.; Tobey, R.A.; 
Gurley, L.R. (Los Alamos National Lab., NM). Biochimica 
et Biophysica Acta; 739: 197-206(1983). 

A perchloric acid soluble protein from the sedimented chro- 
matin of blended Chinese hamster ovary (line CHO) cells has been 
isolated by guanidine hydrochloride gradient chromatography on 
Bio.Rex-70 ion exchange resin. The amino acid composition of the 
protein (designated as CHO HMG-E/G) is similar to that of mouse 
HMG-E, but it differs from that of bovine HMG-14 and HMG-17 
or any possible mixture of the two. CHO HMG-E/G incorporates 
[**P]phosphate like HMG-14 and HMG-17 class proteins from 
other species, but all resolvable molecular species incorporate phos- 
phate, and the more highly-phosphorylated band migrates faster, 
rather than slower, than the other in acid-urea gel systems. Incor- 
poration of [sH]lysine into HMG-E/G following release from iso- 
leucine deprivation G; block indicates that the protein is extensive- 
ly synthesized during both the G; and S phases of the cell cycle. 37 
references, 5 figures, 2 tables. 


5503 Cytology 
REFER ALSO TO CITATION(S) 28499, 28551 


28443 Circular dichroism studies on single Chinese ham- 
ster cells. Maestre, M.F.; Salzman, G.C.; Tobey, R.A.; Bus- 
tamante, C. (Lawrence Berkeley Lab., CA). Biochemistry; 
24: No. 19, 5152-5157(1985). Contract AC03-76SF00098. 
The circular dichroism (CD) and circular intensity differen- 
tial scattering (CIDS) contributions to the CD of single Chinese 
hamster (CHO) cells have been measured as a function of the posi- 
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tion in the cell cycle. The data are analyzed in three main spectral 
regions: (1) the region above 290 nm (scattering region), (2) the 
250-290-nm regions (nucleic acid absorption region), and (3) the 
region below 240 nm (protein absorption region). The results show 
that CD/CIDS microspectrophotometry is a good indicator of the 
cell cycle phase. The results are consistent with the view that chro- 
matin is organized in chiral superstructures which differentially 
scatter circularly polarized light. These structures appear highly 
specific and repeatable as the cell passes through its cycle. 27 refer- 
ences, 5 figures. 


28444 Independence of buoyant cell density and growth 
rate in Escherichia coli. Kubitchek, H.E.; Baldwin, W.W.; 
Schroeter, S.J.; Graetzer, R. (Argonne National Lab., IL). 
Journal of Bacteriology; 158: No. 1, 296-299(Apr 1984). 

The relationship between growth rate and buoyant density 
was determined for cells from exponential-phase cultures of Escher- 
ichia coli B/r NC32 by equilibrium centrifugation in Percoll gradi- 
ents at growth rates ranging from 0.15 to 2.3 doublings per h. The 
mean buoyant density did not change significantly with growth rate 
in any of three sets of experiments in which different gradient con- 
ditions were used. In addition, when cultures were allowed to enter 
the stationary phase of growth, mean cell volumes and buoyant 
densities usually remained unchanged for extended periods. These 
and earlier results support the existence of a highly regulated, dis- 
crete state of buoyant density during steady-state growth of E. coli 
and other cells that divide by equatorial fission. 11 references, 3 fig- 
ures. 


28445 Counterstaining human chromosomes for flow kar- 
yology. Meyne, J.; Bartholdi, M.F.; Travis, G.; Cram, L.S. 
(Los Alamos National Lab., NM). Cytometry (Baltimore); 5: 
580-583(1984). 

Isolated human metaphase chromosomes stained with the 
fluorochromes 4'-6-diamino-2-phenylindole (DAPI) and chromomy- 
cin As (CAs), and counterstained with nonfluorescent netropsin 
(NTR), have been analyzed by dual-laser flow cytometry. Counter- 
staining with NTR reduced DAPI fluorescence except at regions 
on chromosomes 1,9,15,16, and Y, corresponding to C-band heter- 
ochromatin. Bivariate flow karyology of human chromosomes 
treated with this triple-stain combination resolves chromosomes 1,9, 
and Y distinctly from the remaining chromosomes and resolves 
variations between chromosome homologues not detected by stain- 
ing with propidium iodide (PI) or with the double stain combina- 
tion Hoechst 33258 (HO) and CAs. 15 references, 5 figures. 


28446 Bivariate flow cytometric analysis of murine intes- 
tinal epithelial cells for cytokinetic studies. Pallavicini, M.G.; 
Ng, C.R.; Gray, J.W. (Lawrence Livermore National Lab., 
CA). Cytometry (Baltimore); 5: 55-62(1984). Contract W- 
7405-ENG-48. 

The heterogeneous nature of the small intestine and the lack 
of methods to obtain pure crypt populations has, in the past, limited 
the application of standard flow cytometric analysis for cytokinetic 
studies of the proliferating crypts. The authors describe a flow cy- 
tometric technique to discriminate crypt and villus cells in an epith- 
elial cell suspension on the basis of cell length, and to measure the 
DNA content of the discriminated subpopulations. These data indi- 
cate that bivariate analysis of a mixed epithelial cell suspension can 
be used to distinguish mature villus cells, G: crypt cells, and S- 
phase crypt cells. In addition, continuous labeling studies suggest 
that the position of a cell on the cell length axis reflects epithelial 
cell maturity. The authors applied this flow cytometric technique to 
determine the cytokinetic nature of epithelial cells obtained by se- 
quential digestion of the small intestine. 22 references, 4 figures, 2 
tables. 


28447 Cultivation of murine bone marrow macrophages in 
sponges: a method that permits recovery of viable cultured 
cells. Akporiaye, E.T.; Stewart, S.; Stewart, C.C. (Los 
Alamos National Lab., NM). Journal of Immunological 
Methods; 75: 149-158(1984). 

Various investigators have cultured murine bone marrow or 
peritoneal cells in vitro on glass or plastic surfaces with the ulti- 
mate aim of retrieving adherent macrophages for morphologic and 
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functional evaluation. The removal of these adherent macrophages 
by conventional techniques has been consistently accompanied by 
low yield and significant cell damage. The authors report here a 
simple technique for culturing murine bone marrow cells in gelatin 
sponges (Spongostan and Gelfoam) in growth medium containing 
10% fetal bovine serum and 10% L-ceil conditioned medium. 
Viable cells were retrieved from the sponges in 10 min by digestion 
with collagenase. The in situ growth kinetics were similar to those 
found for cells cultured on plastic dishes. The recovered cells were 
adherent, phagocytic, positive for Fc y receptors, and had esterase 
activity. 23 references, 1 figure, 1 table. 


5504 Genetics 


REFER ALSO TO CITATION(S) 28414, 28498, 28541 


28448 Cytology and reproduction of reciprocal back- 
crosses between pearl millet and sexual and apomictic hybrids 
of pearl millet x Pennisetum squamulatum. Dujardin, M.; 
Hanna, W. (Univ. of Georgia, Tifton). Crop Science; 25: 59- 
62(Jan-Feb 1985). Contract AS09-76EV00637. 

Interspecific hybrids (2n = 41) between pearl millet, Penni- 
setum americanum L. Leeke (2n = 4x = 28), and P. squamulatum 
Fresen (2n = 6x = 54) were used as pollen and maternal parents 
and backcrossed (BC) to pearl millet to determine the potential for 
germplasm exchange and for transfer of apomixis to pearl millet. 
Backcrosses to diploid pearl millet (2n = 14) resulted in 12 28- or 
27-chromosome male and female-sterile plants from more than 600 
pollinated inflorescences. Backcrosses to tetraploid pearl millet (2n 
= 4x = 28) resulted in 2830 BC; progenies. These BC: progenies 
had somatic chromosome numbers ranging from 2n = 32 to 2n = 
39 with a mode of 2n = 35 chromosomes. They were perennial 
and more closely resembled pearl millet in morphological charac- 
teristics than did the original interspecific hybrids. Meiosis was ir- 
regular with a mean of 4.88 bivalents. Univalents, trivalents, quadri- 
valents, and other multivalents were present in all microsporocytes. 
Eighty-four percent of these plants did not shed pollen and the re- 
maining 16% were semi-sterile with pollen stainability ranging up 
to 6.6%. Among 177 semi-sterile BC; plants resulting from crosses 
with highly apomictic F; hybrids as pollen parents, 55 progenies 
showed only apomictic embryo sac development. Seed set ranged 
from 0 to 14 seed per head under open-pollination. Similar chromo- 
some behavior and fertility as above were observed in progeny 
from reciprocal backcrosses between the sexual interspecific hy- 
brids and diploid or tetrapolid pearl millet. The production of par- 
tially male-fertile apomictic BC; plants should make it possible to 
continue gene transfer from P. squamulatum to pearl millet in suc- 
ceeding generations. 8 references, 1 figure, 2 tables. 


28449 Chromosomes of human sperm: variability among 
normal individuals. Brandriff, B.; Gordon, L.; Ashworth, L.; 
Watchmaker, G.; Moore, D. II; Wyrobek, A.J.; Carrano, 
A.V. (Lawrence Livermore Lab., CA). Human Genetics; 70: 
18-24(1985). Contract W-7405-ENG-48. 

The chromosomal constitution of 2468 human sperm cells 
has been investigated by fusion of human sperm with hamster eggs. 
The overall frequency of cells with structural aberrations was 
7.7%, ranging from 1.9% to 15.8%, and varying significantly 
among individuals. The highest frequency occurred in sperm from 
the oldest donor (49 years), who also had had a vasectomy reversal 
three years prior to sampling. The overall aneuploidy frequency 
was 1.7%, ranging from 0.6% to 3.1%. In nine out of ten donors 
from whom blood samples were available the frequency of sperm 
cells with structural aberrations was higher than that for lympho- 
cytes. Two previously reported donors were resampled after an in- 
terval of 14 and 16 months respectively, and were each found to 
have similar frequencies of sperm chromosome abnormalities at 
both sampling times. A father-son pair included in the study had 
several chromosome breakpoints in common, although no more fre- 
quency than unrelated individuals. 32 references, 2 figures, 5 tables. 
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28450 Somatic mutations detected by immunofluorescence 
and flow cytometry. Jensen, R.H.; Bigbee, W.; Branscomb, 
E.W. (Lawrence Livermore National Lab., CA). pp 161-170 
of Biological dosimetry. Eisert, W.G.; Mendelsohn, M.L. 
(eds.). Berlin, Germany, F.R.; Springer-Verlag (1984). Con- 
tract W-7405-ENG-48. 

The detection of mutational changes in somatic cells is a 
possible way of monitoring for pathological effects that could ulti- 
mately lead to carcinogenic or heritable lesions. Depending on the 
lifespan of the somatic cells analyzed, the frequency of mutated so- 
matic cells in an individual may be a measurement of the effects of 
recent toxic exposure or an indication of cumulative genetic insult. 
One means of detecting cells that have received mutational damage 
is to use flow analysis to identify those cells that contain specific 
variant proteins. We have devised ways to label red blood cells that 
contain variant hemoglobin that is mutant by a single amino acid 
substitution by exposing the blood to antibodies directed against 
specific variant hemoglobin, and analyzing the sample for labeled 
cells using flow cytometry and cell sorting. In order to acquire 
greater specificity and reproducibility in labeling, we are searching 
for monoclonal antibodies which would be specific for detecting 
variant hemoglobin. A second technique for detecting mutant 
erythrocytes is to use flow cytometry to search for cells that have 
lost the expression of one allele of a cellular protein gene. This 
gene loss approach has the advantage that many different kinds of 
mutagenic damage to a gene can result in a gene product being syn- 
thesized incorrectly or not at all. Thus, the genetic target size of 
the possible damage is many times larger than the small genetic 
target that leads to a particular single amino acid substitution. 15 
references, 3 figures, 2 tables. 


28451 Cloning and expression of Archaebacterial DNA 
from methanogens in Escherichia coli. Hamilton, P.T.; 
Reeve, J.N. pp 291-308 of Microbial chemoautotrophy. 
Strohl, W.R.; Tuovinen, O.H. (eds.). Columbus, OH; Ohio 
State University Press (1984). Contract AC02-81ERi0945. 

Although biochemical properties suggest that the Archae- 
bacteria, including methanogens, are fundamentally different from 
classical prokaryotes, we recently demonstrated that DNA isolated 
from methanogens could be transcribed and translated into poly- 
peptides when cloned in Escherichia coli. This result has been con- 
firmed by other workers. Our interpretation was that Archaebac- 
teria must therefore employ the standard genetic code. This has 
now been directly substantiated by the cloning and sequencing of a 
bacteriorhodopsin gene from the archaebacterium Halobacterium 
halobium. We have continued to investigate the expression of meth- 
anogen-derived DNA in E. coli and here report the cloning and 
initial characterization of expression of DNA sequences that func- 
tion to complement auxotrophic mutations in E. coli. 24 references, 
5 figures, 1 table. 


28452 Use of fluorescence-activated cell sorter for screen- 
ing mutant cells. Bigbee, W.L.; Branscomb, E.W. (Lawrence 
Livermore National Lab., CA). pp 37-58 of Single cell mu- 
tation monitoring systems. Ansari, A.A.; De Serres, F.J. 
(eds.). New York, NY; Plenum Publishing Corporation 
(1984). Contract W-7405-ENG-48. 

The authors review their efforts to develop two different 
types of in vivo, nonclonogenic somatic-cell mutation assays appli- 
cable to erythrocytes. The first is a modified gene product assay 
using amino acid-substituted forms of hemoglobin. The second is a 
null mutation assay using the red cell membrane protein glyco- 
phorin A. These two schemes employ flow cytofluorometry in 
quite different ways and together give some idea of the potential 
and the problems these machines bring to cellular mutation assays. 
34 references, 1 table. 


28453 Chromosome polymorphism involving heterochro- 
matic blocks in Chinese hamster chromosome 9. Ray, F.A.; 
Bartholdi, M.F.; Kraemer, P.M.; Cram, L.S. (Los Alamos 
National Lab., NM). Cytogenetics and Cell Genetics; 38: 257- 
264(1984). 

A chromosome polymorphism was detected between two 
early passage euploid Chinese hamster cell strains when a fluores- 
cence shift of the small metacentric No. 9 chromosome was re- 
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solved by flow cytometry. The characteristics of the polymorphism 
were studied using cultures established from ear clippings taken 
from 16 additional hamsters from our breeding colony. Additional 
variants of chromosome 9 were detected using flow cytometry, and 
a subset of these variants were analyzed by G- and C-banding. An 
increase of fluorescence recorded by flow cytometry correlated 
with an increase of centromeric heterochromatin. Autosomal nor- 
malization of the flow karyotype from 18 different animals indicat- 
ed three distinct peak positions for chromosome 9. The results indi- 
cate that a discrete block of constitutive heterochromatin may be 
present in one or two extra copies within the small inbred colony 
of hamsters studied. To determine the inheritance patterns hamsters 
with known polymorphic No. 9 chromosomes were bred. The flow 
karyotypes derived from the off spring of these matings provide 
strong evidence that chromosomal polymorphisms are inherited in 
Mendelian fashion. 17 references, 6 figures, 2 tables. 


28454 Tn5.7 construction and physical mapping of 
pRPS404 containing photosynthetic genes from Rhodopseudo- 
monas capsulata. Zsebo, K.M.; Wu, F.; Hearst J.E. (Univ. of 
California, Berkeley). Plasmid; 11: 182-184(1984). Contract 
AC03-76SF00098. 

A transposon, Tn5.7, has been constructed incorporating the 
transposition functions of Tn5 and the antibiotic-resistance factors 
from Tn7. It was used to mutagenize the plasmid pRPS404 which 
contains the photosynthetic genes of Rhodopseudomonas capsulata 
and is Kanamycin. In conjunction with the mutagenesis, physical 
mapping of the restriction endonuclease recognition sites for Xhol. 
Bg/II, Knpl, and SstI has been accomplished. 13 references, 2 fig- 
ures. 


28455 Dominant-lethal mutations and heritable transloca- 
tions in mice. Generoso, W.M. (Oak Ridge National Lab., 
TN). pp 369-388 of Mutation, cancer, and malformation. 
Chu, E.H.Y.; Generoso, W.M. (eds.). New York, NY; 
Plenum Publishing Corporation (1984). Contract W-7405- 
ENG-26. 

Chromosome aberrations are a major component of radiation 
or chemically induced genetic damage in mammalian germ cells. 
The types of aberration produced are dependent upon the mutagen 
used and the germ cell stage treated. For example, in male meiotic 
and postmeiotic germ cells certain alkylating chemicals induce both 
dominant-lethal mutations and heritable translocations while others 
induce primarily dominant-lethal mutations. Production of these 
two endpoints appears to be determined by the stability of alkyla- 
tion products with the chromosomes. If the reaction products are 
intact in the male chromosomes at the time of sperm entry, they 
may be repaired in fertilized eggs. If repair is not effected and the 
alkylation products persist to the time of pronuclear chromosome 
replication, they lead to chromatid-type aberrations and eventually 
to dominant-lethality. The production of heritable translocations, on 
the other hand, requires a transformation of unstable alkylation 
products into suitable intermediate lesions. The process by which 
these lesions are converted into chromosome exchange within the 
male genome takes place after sperm enters the egg but prior to the 
time of pronuclear chromosome replication (i.e., chromosome-type). 
Thus, dominant-lethal mutations result from both chromatid- and 
chromosome-type aberrations while heritable translocations result 
primarily from the latter type. DNA target sites associated with the 


production of these two endpoints are discussed. 47 references, 5 
tables. 


28456 Sequences homologous to episomal mitochondrial 
DNAs in the maize nuclear genome. Kemble R.J.; Mans, 
R.J.; Gabay-Laughnan, S.; Laughnan, J.R. (Kansas State 
Univ., Manhattan). Nature (London); 304: No. 5928, 744- 
747(25 Aug 1983). Contract AS05-81ER 10904. 

The endosymbiont hypothesis for the origin of eukaryotic 
cells implies that an exchange of genetic information between 
nuclei, mitochondria and, in the case of plants, chloroplasts is plau- 
sible. Indeed, a 12-kilobase (kb) DNA sequence common to chloro- 
plasts and mitochondria of maize has been identified. The authors 
now report the presence of common DNA sequences in the maize 
nuclear and mitochondrial genomes. Homologous nuclear and mito- 
chondrial DNA (mtDNA) sequences have also recently been found 
in other organisms, but this report extends the phenomenon to a 
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higher eukaryote. Moreover, it encompasses sequences common to 
the mitochondrial genome, the nuclear genome and episomal, virus- 
like DNAs that have the physical characteristics of transposable 
elements. These episomal DNAs may provide the mechanism 
whereby sequences are transported from the mitochondrion to the 
nucleus. 28 references, 3 figures. 


5505 Metabolism 
REFER ALSO TO CITATION(S) 26872, 28399, 28414 


28457 (AD-A—163144/9/XAB) Comparative biochemis- 
try and metabolism. Part 2. Naphthalene lung toxicity. 
Annual report, June-December 1984. Richieri, P.R.; Buck- 
pitt, A.R. (California Univ., Irvine (USA). Dept. of Com- 
munity and Environmental Medicine). Nov 1985. 38p. 
NTIS, PC A03/MF AOl1. 

The studies reported in this document were to quantitatively 
examine the diffusion of naphthalene oxide and reactive metabolites 
form naphthalene in suspensions of isolated mouse hepatocytes and 
to determine whether the efflux of these metabolites was dependent 
upon the depletion of intracellular glutathione. The efflux of naph- 
thalene oxide from intact hepatocytes was monitored in incubations 
containing *H-glutathione (this tripeptide will not cross the intact 
hepatocellular membrane) and was based on the measurement of 
3H-labelled glutathione adducts. Between 17 and 35% of the total 
naphthalene oxide formed during the metabolism of naphthalene in 
the cell was trapped on the exterior of the cell with 3H-glutathione. 
The fraction of epoxide exiting the hepatocytes as a percentage of 
the total amount formed did not vary with increasing naphthalene 
concentrations between 0.005 and 1.5 mM. These data in conjunc- 
tion with the studies showing that incubation of hepatocytes with 
naphthalene at concentrations of 0.05 mM or greater caused a sig- 
nificant depletion of intracellular glutathione, suggested that the 
quantity of naphthalene oxide diffusing as a percentage of the total 
formed was not dependent upon the intracellular glutathione status. 
In contrast, the ration of extracellular vs intracellular covalent 
binding was dependent on the concentration of naphthalene in the 
incubation. 


28458 Mechanism of aeration in rice. Raskin, I.; Kende, 
H. (Michigan State Univ., East Lansing). Science (Washing- 
ton, D.C.); 228: 327-329(19 Apr 1985). Contract AC02- 
76ERO1338. 

Mass flow of air to the submerged parts of the plant consti- 
tutes the major mechanism of aeration in partially submerged rice. 
It is proposed that the flow of air results from reduction of pressure 
in the air-conducting system of the plant caused by consumption of 
oxygen and solubilization of respiratory carbon dioxide in the sur- 
rounding water. 15 references, 4 figures. 


28459 Rates of heat exchange in largemouth bass: experi- 
ment and model. Weller, D.E.; Anderson, D.J.; DeAngelis, 
D.L.; Coutant, C.C. (Oak Ridge National Lab., TN). Physio- 
logical Zoology; 57: No. 4, 413-427(1984). Contract W-7405- 
ENG-26. 

A mathematical model of body-core temperature change in 
fish was derived by modifying Newton's law of cooling to include 
an initial time lag in temperature adjustment. This model was tested 
with data from largemouth bass (Micropterus salmoides) subjected 
to step changes in ambient temperature and to more complex ambi- 
ent regimes. Nonlinear least squares was used to fit model param- 
eters k (min~') and L (initial lag time in minutes) to time series 
temperature data from step-change experiments. Temperature 
change halftimes (t/sub 1/2/, in minutes) were calculated from k 
and L. Significant differences (P < .05) were found in these param- 
eters between warming and cooling conditions and between live 
and dead fish. Statistically significant regressions were developed 
relating k and t/sub 1/2/ to weight and L to length. Estimates of k 
and L from the step-change experiments were used with a comput- 
er solution of the model to stimulate body temperature response to 
continuously varying ambient regimes. These simulations explained 
between 52% and 99% of the variation in core temperature, with 
absolute errors in prediction ranging between 0 and 0.61 C when 
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ambient temperature was varied over 4 C. 14 references, 6 figures, 
4 tables. 


28460 Rapid analysis of nickel in serum and whole blood 
by electrothermal atomic absorption spectrophotometry. Sun- 
derman, F.W. Jr.; Crisostomo, M.C.; Reid, M.C.; Hopfer, 
S.M.; Nomoto, S. (Univ. of Connecticut School of Medi- 
cine, Farmington). Annals of Clinical Laboratory Science; 14: 
No. 3, 232-241(1984). Contract AC02-76EV03140. 

A method is described for analysis of nickel in serum and he- 
parinized blood. After the sample has been subjected to protein pre- 
cipitation with nitric acid and heat, nickel in the protein-free extract 
is measured by electrothermal atomic absorption with Zeeman 
background correction. The method is more sensitive, rapid, and 
convenient than previous techniques, and less subject to nickel con- 
tamination. Nickel concentrations in serums from New Zealand rab- 
bits (mean +/- SD) average 4.0 +/- 2.5 wg per L, range = 0.9 to 
11.9, N = 30; these results agree with measurements by the Inter- 
national Union of Pure and Applied Chemistry (TUPAC) reference 
procedure (corr. coef. = 0.98). The following values are reported 
for nickel concentrations in serum and whole blood from healthy 
adult persons living in central Connecticut: serum, 0.46 +/- 0.26 
pg per L, range = 0.1 to 1.3, N = 39; whole blood, 1.26 +/- 0.33 
pg per L, range = 0.6 to 1.8, N = 30. This method is suitable for 
routine use in clinical and industrial laboratories. 22 references, 3 
figures. 


28461 Levels of trehalose and glycogen in Frankia sp. 
HFPArI3 (actinomycetales), Lopez, M.F.; Fontaine, M.S.; 
Torrey, J.G. (Univ. of Massachusetts, Amherst). Canadian 
Journal of Microbiology; 30: No. 6, 746-752(1984). Contract 
AC02-82ER 12036. 

The levels of soluble trehalose were compared in Frankia sp. 
Arl3 under various conditions in batch culture. Trehalose appears 
to be a specialized carbon reserve which is synthesized upon trans- 
fer of cultures to fresh medium; thereafter it is metabolized and 
broken down. Levels reach a peak of 10-20% cell dry weight de- 
pending on cultural conditions, then drop to a minimum of 1-2% 
cell dry weight. A similar pattern is observed whether cells are 
grown in a medium containing NH,Cl or in a medium lacking ni- 
trogen substrates; however, the total levels of trehalose are higher 
in the latter. The levels of endogenous trehalose showed an inverse 
correlation with a sharp increase in nitrogenase activity. When cells 
were inoculated into a medium lacking nitrogen to induce fixation 
of atmospheric nitrogen, trehalose levels reached their peak in 4 
days. The nitrogenase activity (measured with the acetylene reduc- 
tion technique) increased sharply on the 4th to 5th day. Trehalose 
levels fell sharply from day 4 to day 5; when they fell to half their 
maximum, nitrogenase activity decreased sharply. Thereafter, the 
decline in trehalose concentration paralleled that of nitrogenase ac- 
tivity. When cells were washed free of exogenous carbon, the en- 
dogenous trehalose levels dropped to half the initial value in 1 h. 
The cells continued to respire for 2 days on endogenous reserves. 
In addition to trehalose, glycogen reserves were extracted from 
Frankia. At its maximum, the glycogen totalled approximately 10% 
of the dry weight of cultures grown on a medium supplemented 
with NH,Cl as exogenous nitrogen source, and decreased to ca. 
1.0% dry weight in starved cultures. Glycogen did not accumulate 
significantly in cultures that were induced to fix nitrogen. 28 refer- 
ences, 5 figures, 2 tables. 


28462 Trace element uptake by sagebrush leaves in 
Washington. Rickard, W.H.; Van Scoyoc, S. (Pacific North- 
west Lab., Richland, WA). Environmental and Experimental 


Botany; 24: No. 1, 
76RL01830. 

A one-time application of inorganic compounds in separate 
aqueous solutions containing boron, copper, manganese, molybde- 
num and zinc in amounts ranging between 0.5 and 20 g per liter 
was added to the ground beneath individual sagebrush plants. After 
2 years, only Mo was measurable at significantly increased levels in 
sagebrush leaves. The failure of the added B, Cu, Mn, and Zn to 
appear in sagebrush leaves indicates that these elements were either 
not biologically available for transport to leaves or else had not 
moved deep enough into the soil to be available to sagebrush roots. 
16 references, 1 figure. 


101-104(1984). Contract AC06- 
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28463 Naturally occurring variation in the inducibility of 
pisatin demethylating activity in Nectria haematococca 
mating population VI. VanEtten, H.D.; Matthews, P.S. (Cor- 
nell Univ., Ithaca, NY). Encyclopedia of Plant Physiology, 
New Series (West Germany); 25: 149-160(1984). Contract 
AC02-83ER 13073. 

Fifty-nine field isolates of Nectria haematococca mating pop- 
ulation VI, all of which were able to demethylate pisatin, were as- 
sayed for the rate of demethylation over a short time interval after 
a prior treatment with pisatin. Isolates showed a continuous grada- 
tion in their demethylation rates, but all isolates highly virulent on 
pea demonstrated a measurable rate of pisatin demethylation in re- 
sponse to pisatin. This suggested that regulatory control of pisatin 
demethylation in N. haematoccoa might influence the virulence of 
this organism on pea. An attempt to identify further differences in 
regulatory phenotypes, based on differential induction of pisatin de- 
methylating activity by pisatin versus 6-methoxy-l-tetralone (a 
known inducer of pisatin demethylation), was unsuccessful. Howev- 
er, the time course of pisatin demethylation by freshly harvested 
mycelium in the absence of a previous pisatin treatment did differ 
among the isolates tested. The length of the lag period before initi- 
ation of pisatin demethylation might be used as an additional pa- 
rameter to distinguish different regulatory phenotypes in N. haema- 
tococca. 16 references, 4 figures, 1 table. 


28464 Use of short-lived isotopes in the study of xenobio- 
tic transport. Fares, Y.; Goeschl, J.D.; Magnuson, C.E.; 
Strain, B.R.; Nelson, C.E.; Sadek, H.M. (Texas A & M 
Univ., College Station). pp 363-370 of IUPAC pesticide 
chemistry: human welfare and the environment. Miyamoto, 
J. (ed.). Oxford, England; Pergamon Press (1983). 

The application of short-lived isotopes (''C) in studying the 
dynamics of carbon allocation in plants using an integrated tracer 
kinetics system is described. The analogy of the translocation of 
xenobiotics (herbicides) labelled with *?P in vivo, to that of assimi- 
lates, is illustrated in a preliminary experiment. The information ob- 
tained concerning the dynamics of herbicide translocation could be 
immense, when the general transport patterns of the plant are 
known from the ''C studies. 11 references, 6 figures. 


28465 Absorption, distribution, and retention of inhaled 
selenious acid and selenium metal aerosols in beagle dogs. 
Weissman, S.H.; Cuddihy, R.G.; Medinsky, M.A. (Lovelace 
Biomedical and Environmental Research Institute, Albu- 
querque, NM). Toxicology and Applied Pharmacology; 67: 
331-337(1983). Contract AC04-76EV01013. 

The authors studied the distribution and retention of inhaled 
selenious acid and selenium metal aerosols which were similar in 
size and chemical form to selenium aerosols that may be produced 
during fossil fuel combustion. Beagle dogs were given 10 to 61 pg 
Se/kg of body weight by inhalation. Aerosols generated for the in- 
halation exposures were also collected and instilled into the upper 
respiratory tracts or stomachs of additional dogs to measure sys- 
temic absorption at these sites. Selenium-75, incorporated into the 
aerosols, was used to determine the Se content in the whole animal, 
excreta, and individual tissues as a function of time. Virtually all of 
the inhaled selenius acid aerosol was rapidly absorbed into the 
blood from the lungs, gastrointestinal tract, and the nasal mem- 
branes. Selenium metal aerosols were less rapidly absorbed. Seleni- 
um that was absorbed into the blood was translocated to the liver, 
kidney, spleen, and heart. Selenium-75 in these organs had a biolog- 
ical half-life of 30 to 40 days. Approximately 50% of the deposited 
Se was eliminated with a biological T1/2 of 1.2 days. Urine was the 
major route of excretion, accounting for 70 to 80% of the excreted 
Se. The long-term component of the whole-body retention function 
for both inhaled aerosols had a half-life of about 34 days and ac- 
counted for about 20% of the initial Se dose. The data suggested 
that although absorption of selenious acid into blood following in- 
halation was more rapid than absorption of selenium metal, once 
absorbed the disposition of both compounds was similar. 14 refer- 
ences, 2 figures, 2 tables. 
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28466 Balances of 1°7Cs, stable cesium and potassium of 
bluegill (lepomis macrochirus raf.) and other fish in White 
Oak Lake. Kolehmainen, S.E. (Oak Ridge National Lab., 
TN). Health Physics; 23: 301-315(Sep 1972). 

Concentrations of '°7Cs, stable cesium and potassium, and 
the intake and elimination rates of these nuclides were determined 
in bluegill and 6 other species of fish inhabiting a small radioactive- 
ly contaminated lake in Oak Ridge, Tennessee during the period 
from June 1967 to January 1969. Cesium-137 concentrations in- 
creased by a factor of 4 in bluegills (Lepomis macrochirus Raf.) 
from 1 to 70 g, but the concentration of stable cesium decreased 
slightly with increasing fish size. In all species the concentrations of 
187Cs cycled seasonally with a minimum in summer and a maximum 
in winter. Radiocesium concentration was highest in species feeding 
on food from which a high percentage of 1°7Cs was absorbed. The 
concentration of stable cesium cycled similar to that of **7Cs. Con- 
centrations of potassium decreased somewhat with increasing fish 
size, but did not fluctuate seasonally. The specific activities of °7Cs 
in fish were in the same ranges as the specific activity of '°7Cs in 
water. In bluegill the absorbed '*’Cs was eliminated by a two-com- 
ponent exponential process. At 15°C, the rates were 0.0912/day 
(fast component) and 0.00370/day (slow component) in bluegill 
above 70 g. The proportion of the body burden eliminated by the 
fast component was 37% after a single feeding of food contaminat- 
ed with 1°7Cs; in the equilibrium state, the proportion of the body 
burden eliminated by the fast component was only 2.3%. Rates of 
cesium elimination decreased with the increasing weight of bluegill. 
Potassium was eliminated at a single exponential rate, 0.019/day at 
15°C in bluegill. The absorption of potassium was almost complete 
for all types of food. Intake rates of 4°7Cs, stable cesium, and potas- 
sium in bluegill were calculated on the basis of seasonal changes in 
body burden and elimination rates of these nuclides. 46 references, 
6 figures, 10 tables. 


5506 Medicine 
REFER ALSO TO CITATION(S) 27776, 28515, 28518, 28520, 28532 


28467 (CONF-830214—, pp 339-379) Cf-252: new radioi- 
sotope for human cancer therapy. Maruyama, Y. (Radiation 
Therapy Oncology Center, Lexington, KY). 1983. NTIS, 
PC A17/MF AO1. File Number DE85010852. 

From Workshop on future directions in transplutonium ele- 
ment research; Washington, DC, USA (28 Feb 1983). 

An evaluation of the use of californium-252 in brachytherapy 
of pelvic and oral cavity neoplasms is presented. 74 refs., 3 figs., 12 
tabs. 


28468 (GR—84-23-31, pp 31) Partial advice 2 concerning 
terminology in radiotherapy. Appendix of the advice concern- 
ing radiotherapy. 3 Oct 1984. (In Dutch). NTIS (US Sales 
Only), PC A99/MF A0O1. File Number DE86701677. 

In Advice concerning radiotherapy. Made by a commission 
of the Dutch Board of Health. 

An explanatory vocabulary in Dutch of radiotherapeutical 
terminology for non-specialists is presented. Concepts giving rise to 
misunderstanding are unambiguously defined. In special cases, an 
alternative definition is added but that meaning is not used in the 
report the vocabulary belongs to. 


28469 (GR—84-23-31, pp 140) Partial advice 5 concern- 
ing management. Appendix of the advice concerning radio- 
therapy. 3 Oct 1984. (In Dutch). NTIS (US Sales Only), PC 
A99/MF A0O1. File Number DE86701677. 

In Advice concerning radiotherapy. Made by a commission 
of the Dutch Board of Health. 

An inventory is given of subsequent phases of radiotherapy 
so as to be able to estimate material needs and staffing of a radio- 
therapy division. Attention is paid especially to time planning, 
safety, personnel conditions and accommodation. A characteriza- 
tion is given of different workers at a radiotherapy division. Based 
on two ‘field’ inquiries, calculations are made of the capacity of 
equipment and personnel now and in the future. The report finishes 
with some economical remarks on radiotherapy. A scenario is pre- 
sented with respect to cost and demand. 
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28470 (GR—84-23-31, pp 130) Partial advice 6 concern- 
ing results of cancer therapy. Appendix of the advice concern- 
ing radiotherapy. 3 Oct 1984. (In Dutch). NTIS (US Sales 
Only), PC A99/MF A0O1. File Number DE86701677. 

In Advice concerning radiotherapy. Made by a commission 
of the Dutch Board of Health. 

Results of cancer treatment using surgery, radiotherapy and 
chemotherapy are critically evaluated for different kinds of cancer. 
The report is divided in chapters each concerning carcinomas in a 
typical human organ. For each organ (mammae, bronchi, skin, ova- 
ries, cervix, endometrium, prostate, bladder, kidney, testis), the 
three therapies are discussed. Hematological tumors, head-neck 
tumors, tumors of the central nervous system and the tractus diges- 
tivus are also considered. In the introduction of each chapter, inci- 
dence, histology and the natural history of the tumor are described. 
323 refs. 


28471 (GR—84-23-31, pp 36) Partial advice 7 concerning 
national organization cancer treatment. Appendix of the 
advice concerning radiotherapy. 3 Oct 1984. (In Dutch). 
NTIS (US Sales Only), PC A99/MF AO1. File Number 
DE86701677. 

In Advice concerning radiotherapy. Made by a commission 
of the Dutch Board of Health. 

This report is concerned with the national organization of 
cancer therapy, especially with its regional planning and with the 
significance of radiotherapy in cancer treatment. Tasks, concentra- 
tion registration and documentation of several Dutch cooperations 
in the fight against cancer are discussed. The importance of scientif- 
ic cancer research is pointed out. 


28472 (GR—84-23-31) Advice concerning radiotherapy. 
Made by a commission of the Dutch Board of Health. (Ge- 
zondheidsraad, The Hague (Netherlands)). 3 Oct 1984. 
712p. (In Dutch). NTIS (US Sales Only), PC A99/MF AOl1. 
File Number DE86701677. 

Includes 8 partial advices concerning epidemiology, termi- 
nology, physico-technical factors, clinical radiotherapeutical fac- 
tors, management, results of cancer therapy, national organization 
cancer treatment and Delphi-research respectively. 

Dutch National cancer incidence figures were calculated by 
using the reliable data on cancer incidence in the Eindhoven area 
and population forecasts and information obtained from the Central 
Bureau of Statistics. Several radiotherapy departments suffer from 
under capacity (a lack of resources and understaffing). Data have 
also shown that 35% of cancer patients receive radiotherapy, in- 
stead of 50%. Calculations have been made by the committee on 
the present and future needs with regard to equipment and staff. In 
1983, the number of megavoltage therapy units amounted to 38, but 
should have been 65. It should be 80 in 1990 and 90 in 2000. Since 
building and installing such equipment is a lengthy process a con- 
siderable effort is needed to make up for the arrears. The commit- 
tee advocates the extension of the system of regional cooperation in 
cancer care (comprehensive cancer centres), in which radiotherapy 
departments play a crucial role. Working parties from the commit- 
tee provided a comprehensive description of current radiotherapy 
practice with reference to physical, technical, clinical and manage- 
ment aspects. Another working party assessed the results of cancer 
treatment with regard to many different tumour sites. Recent and 
expected developments were analysed or indicated. The Radiother- 
apy Committee commissioned an external team to conduct a 
project to achieve a picture of future developments using methods 
different to those of the committee's. An interim advice has been 
added on this subject. 


28473 (GR—84-23-31, pp 61) Partial advice 4 concerning 
clinical radiotherapeutical factors. Appendix of the advice 
concerning radiotherapy. 3 Oct 1984. (In Dutch). NTIS (US 
Sales Only), PC A99/MF AO1. File Number DE86701677. 

In Advice concerning radiotherapy. Made by a commission 
of the Dutch Board of Health. 

This report indicates some relevant clinical factors with re- 
spect to radiotherapy and discusses how it will be influenced by ra- 
diologic research. Changes in therapeutical methods are considered 
together with their influence on the tasks of radiotherapeutical divi- 
sions and institutes in the Netherlands. First, a characterisation of 
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different radiotherapeutic patients is given and the distribution of 
them over the different divisions. Differences in philosophy be- 
tween several radiologic institutes are considered, with respect to 
equipment, accommodation, manpower, etc. An overview is given 
of indications for radiotherapy in palliative and curative medicine. 
Different kinds of side-effects are taken into account. 


28474 (GR—84-23-31, pp 82) Partial advice 3 concerning 
physico-technical factors. Appendix of the advice concerning 
radiotherapy. 3 Oct 1984. (In Dutch). NTIS (US Sales 
Only), PC A99/MF AO1. File Number DE86701677. 

In Advice concerning radiotherapy. Made by a commission 
of the Dutch Board of Health. 

Physical and technical factors influencing the methods used 
at radiotherapy divisions or institutes are analyzed. The effects of 
combining different radiation sources and irradiation techniques are 
considered. The report starts with discussing therapeutical stages, 
methods and means. Problems and organisation of quality control 
are described. Radiation protection for different irradiation sources 
is dealt with. 


28475 (GSF—5/85) DIN standards for medical applica- 
tions of ionizing radiation. Loester, W.; Kraft, A. (Gesell- 
schaft fuer Strahlen- und Umweltforschung m.b.H. Muen- 
chen, Neuherberg (Germany, F.R.)). Feb 1985. 22p. (In 
German). NTIS (US Sales Only), PC A02/MF AOl1. File 
Number DE86751414. 

The report contains a list of DIN standards as of 1985. (HP). 


28476 (INIS-mf—10087) Measurement of noise on X-ray 
films, exposed by means of intensifying screens. Leeuwen, 
M.J. van. (Amsterdam Univ. (Netherlands). Lab. voor Me- 
dische Fysica). [1986]. 56p. (In Dutch). NTIS (US Sales 
Only), PC A04/MF A0O1. File Number DE86701678. 

This paper describes the measurement of noise on X-ray 
photographs taken by intensifying screens. The noise was measured 
automatically in two dimensions by a densitometer and compared 
with the theoretical values. 


28477 (INIS-mf—10088) Development of an imaging 
system for patient set-up monitoring during radiotherapeutic 
treatment with high energy photons. Herk, M. van. (Amster- 
dam Univ. (Netherlands). Lab. voor Medische Fysica). 
1985. 113p. NTIS (US Sales Only), PC A06/MF AOI. File 
Number DE86701679. 

A prototype image detector has been designed and built for 
patient monitoring during radiotherapy treatment with high energy 
photon beams. A matrix of DC operated ionisation chambers was 
used to detect the transmitted radiation through a patient. The de- 
tector was developed in order to replace the current method, in 
which film radiography is used. Various detector configurations 
have been tested, and some results will be presented. Image en- 
hancement was achieved by computer processing of the data. Theo- 
retical possibilities of the detector system have been studied. 


28478 (NP—6901261) Annual report, 1982-1983. (Iraq 
Atomic Energy Commission, Baghdad). 1985. 124p. NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE86901261. 

Medical utilization of radioisotpes is reported, including the 
therapeutic applications in the fields of radiotherapy and oncology, 
diagnostic applications in nuclear medicine. The four medicine cen- 
ters in Iraq are briefly described. Research is also reported on vari- 
ous applications of radiosotopes in agriculture, biology, chemistry, 
and various areas of physics. Documents are included that were 
issued by international organizations condemning the Israeli bomb- 
ing of the Tammuz reactor. (LEW) 


28479 (TNO-REP—1983, pp 59-62) In vivo proton and 
31P NMR measurements in tumours and normal tissues. Kal, 
H.B.; Bovee, W.M.M.J.; Creighton, J.H.N. 1983. NTIS (US 
Sales Only), PC Al2/MF A0O1. File Number DE86780441. 

In REP annual report 1983. 

A new technique for obtaining cross-sectional pictures 
through the body without exposing it to ionizing radiation is nucle- 
ar magnetic resonance (NMR) imaging. NMR imaging not only 
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yields anatomical information comparable in many ways with the 
information obtained by computed tomography (CT) scans but also 
promises to more sensitively discriminate between healthy and dis- 
eased tissue. The full clinical potential of this new modality is cur- 
rently under investigation. 1 reference; 2 figs. 


28480 (TNO-REP—1984, pp 131-134) Electron micro- 
scopic autoradiography used as a method to study uptake and 
storage of substances in liver. Leeuw, A.M. de; Elhanany, 
E.; Hendriks, H.F.J.; Brouwer, A.; Knook, D.L. 1984. 
NTIS (US Sales Only), PC Al4/MF AO1. File Number 
DE86780442. 

In REP annual report 1984. 

For the investigation of the uptake and the inter- and intra- 
cellular transport of colloidal albumin and vitamin A, EMA proce- 
dures were adapted to meet the specific demands of these sub- 
stances in relation to their processing by the liver. For colloidal al- 
bumin the isotope '*5I was chosen to allow comparison of the mor- 
phological localization with biochemical determinations in various 
liver cell types after isolation and in culture (Brouwer et al., in 
press). For vitamin A, *H was chosen. Tissues were fixed by a pro- 
cedure involving the combined use of glutaraldehyde and OsQ,. 6 
refs.; 1 figure. 


28481 Towards a practical implementation of the MLE 
algorithm for positron emission tomography. Llacer, J.; An- 
dreae, S.; Veklerov, E.; Hoffman, E.J. (Lawrence Berkeley 
Lab., Univ. of California, Berkeley, CA 94720). IEEE (Insti- 
tute of Electrical and Electronics Engineers) Transactions on 
Nuclear Science; NS-33: No. 1, vp(Feb 1986). (CONF- 
851009—). 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 

Recognizing that the quality of images obtained by applica- 
tion of the Maximum Likelihood Estimator (MLE) to Positron 
Emission Tomography (PET) and Single Photon Emission Tomog- 
raphy (SPECT) appears to be substantially better than those ob- 
tained by conventional methods, the authors have started to devel- 
op methods that will facilitate the necessary research for a good 
evaluation of the algorithm and may lead to its practical application 
for research and routine tomography. They have found that the 
non-linear MLE algorithm can be used with pixel sizes which are 
smaller than the sampling distance, without interpolation, obtaining 
excellent resolution and no noticeable increase in noise. They have 
studied the role of symmetry in reducing the amount of matrix ele- 
ment storage requirements for full size applications of the algorithm 
and have used that concept to carry out two reconstructions of the 
Derenzo phantom with data from the ECAT-III instrument. The 
results show excellent signal-to-noise (S/N) ratio, particularly for 
data with low total counts, excellent sharpness, but low contrast at 
high frequencies when using the Shepp-Vardi model for probability 
matrices. 


28482 High-speed rotating-drum X-ray beam choppers for 
line-scan dual-energy medical imaging. Zeman, H.D.; 
Hughes, E.B.; Otis, J.N.; Brown, G.S.; Thompson, A.C. 
(Hansen Labs. of Physics and Dept. of Physics, Stanford 
Univ.). IEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Nuclear Science; NS-33: No. 1, vp(Feb 
1986). (CONF-851009—). 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 

Two 30 cm diameter steel drums with four facets rotating at 
1800 RPM have produced high-quality digital-subtraction radio- 
graphs by alternately blocking and transmitting dual-energy syn- 
chrotron X-ray beams. An eight times faster system with 16.5 cm 
diameter ten-faceted tin-plated aluminum drums rotating at 5760 
RPM is presently under construction. 


28483 Mathematical removal of positron range blurring 
in high resolution tomography. Derenzo, S.E. (Donner Lab. 
and Lawrence Berkeley Lab., Univ. of California, Berkeley, 
CA 94720). IEEE (Institute of Electrical and Electronics En- 
gineers) Transactions on Nuclear Science; NS-33: No. 1, 
vp(Feb 1986). (CONF-851009—). 
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From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). i 
Positron range blurring can be removed from PET projec- 


tion data by Fourier deconvolution. The method uses previously 
measured positron range spread functions whose ‘cusp-like’ shape 
retains some of the higher spatial frequency information. Although 
the deconvolution process amplifies the statistical noise, especially 
for narrow projection bins and for isotopes with high positron 
energy, it can significantly improve the ability to estimate the 
amount of positron activity in each region of quantitation. 


28484 The electronics for the Donner 600-Crystal Posi- 
tron Tomograph. Cahoon, J.L.; Huesman, R.H.; Derenzo, 
S.E.; Geyer, A.B.; Uber, D.C.; Turko, B.T.; Budinger, T.F. 
(Donner Lab. and Lawrence Berkeley Lab., Univ. of Cali- 
fornia, Berkeley, CA 94720). IEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
NS-33: No. 1, vp(Feb 1986). (CONF-851009—). Contract 
AC03-76SF00098. 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 

The data acquisition system, designed for the Donner 600- 
Crystal Positron Tomograph, is described. Coincidence timing reso- 
lution of less than five nanoseconds full width at half maximum and 
data rates in excess of one million events per second are achieved 
by using high-speed emitter coupled logic circuits, first-in first-out 
memory to derandomize data flow, and parallel architecture to in- 
crease throughput. These data rates allow the acquisition of ade- 
quate transmission data in a reasonable amount of time. Good 
timing resolution minimizes accidental coincidences and permits 
data rates greater than 100,000 image-forming events per second for 
high-speed dynamic emission tomography. Additional scatter and 
accidental rejection are accomplished for transmission data by using 
an orbiting source and a look-up table for valid events. Calibration 
of this complex electronic system is performed automatically under 
computer control. 


28485 High resolution tomography using analog coding. 
Brownell, G.L.; Burnham, C.A.; Chesler, D.A. (Massachu- 
setts General Hospital, Boston). pp 13-20 of Metabolism of 
the human brain studied with positron emission tomogra- 
phy. Greitz, T. (ed.). New York, NY; Raven Press (1985). 

As part of a 30-year program in the development of positron 
instrumentation, the authors have developed a high resolution bis- 
muth germanate (BGO) ring tomography (PCR) employing 360 de- 
tectors and 90 photomultiplier tubes for one plane. The detectors 
are shaped as trapezoid and are 4 mm wide at the front end. When 
assembled, they form an essentially continuous cylindrical detector. 
Light from a scintillation in the detector is viewed through a cylin- 
drical light pipe by the photomultiplier tubes. By use of an analog 
coding scheme, the detector emitting light is identified from the 
phototube signals. In effect, each phototube can identify four crys- 
tals. PCR is designed as a static device and does not use interpola- 
tive motion. This results in considerable advantage when perform- 
ing dynamic studies. PCR is the positron tomography analog of the 
‘y-camera widely used in nuclear medicine. 


28486 Synthesis and evaluation of radioiodinated termi- 
nal-substituted 5-iodo-(2-thienyl) fatty acids as new myocardi- 
al imaging agents. Goodman, M.M.; Kirsch, G.; Knapp, F.F. 
Jr. (Oak Ridge National Lab., TN). Journal of Heterocyclic 
Chemistry; 21: 1579-1583(Nov-Dec 1984). Contract AC05- 
840R21400. 

In order to evaluate the stability of radioiodide attached to 
the 5 position of thiophenes substituted at the 2-position with tissue- 
specific groups as new radiopharmaceuticals, two [!**I]iodothieny]l- 
substituted long-chain fatty acids have been prepared and evaluated 
in rats. Radioiodide was introduced into the 5 position of 17-(2- 
thienyl)heptadecanoic acid and 13-(2-thienyl)tridecanoic acid by K- 
a treatment of their corresponding 5-[bis- 
(trifluoroacetoxy])]thallium derivatives. Tissue distribution studies 
in rats with 17-[5-['*5T]iodo(2-thienyl]heptadecanoic acid shows sig- 
nificant heart uptake and prolonged retention accompanied by in 
vivo deiodination and moderate blood levels. A comparison of the 
heart uptake of the 17 carbon fatty acid with a 13 carbon analogue, 
13-[5-[***I]iodo(2-thieny])jtridecanoic acid, demonstrated a signifi- 
cantly greater myocardial uptake for the 17 carbon fatty acid than 
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the 13 carbon analogue. These results suggest that the 5-iodothienyl 
moiety substituted at the terminal position of long chain fatty acids 
does not interfere with myocardial uptake and that such com- 
pounds may be of value as a new class of myocardial imaging 
agents. 17 references, 2 tables. 


28487 Five-year cure of cervical cancer treated using cal- 
ifornium-252 neutron brachytherapy. Maruyama, Y.; van 
Nagell, J.R.; Yoneda, J.; Donaldson, E.; Hanson, M.; 
Martin, A.; Wilson, L.C.; Coffey, C.W.; Feola, J.; Beach, 
J.L. (Univ. of Kentucky Medical Center, Lexington). Ameri- 
can Journal of Clinical Oncology; 7: 487-493(Oct 1984). 

Female pelvic carcinoma is one of the common malignancies 
seen at the University of Kentucky Medical Center and often pre- 
sents in an advanced stage. In 1976, the authors began to test cali- 
fornium-252 neutron brachytherapy (NT) for its efficacy for control 
of primary and recurrent advanced uterine, cervix, and vaginal can- 
cers. The first protocol used was 5000-5500 rad of whole pelvis ir- 
radiation followed by 1-2 Cf-252 insertions using a single tandem 
placed in the utero-cervico-vaginal region. Of 27 patients with pri- 
mary carcinomas treated, 10 are alive and well 5 year later (37%). 
Two of two recurrent tumors were locally controlled but failed 
later. These patients had advanced cervical, vaginal, or endometrial 
carcinomas. In 1977, a transitional year, treatment of only unfavor- 
able stages and presentations with NT was initiated. Similar results 
were obtained with NT as compared to conventional photon ther- 
apy (PT). Further improvement in treatment results can be antici- 
pated as NT brachytherapy is used for advanced cancer therapy by 
more effective treatment schedules and radiation doses. Cf-252 can 
be used as a radium substitute and achieved similar rates of tumor 
control and 5-year survivals. 21 references, 2 tables. 


28488 High resolution positron tomography and physio- 
logical imaging. Brownell, G.L.; Burnham, C.A.; Chesler, 
D.A.; Elmaleh, D.R. (Massachusetts General Hospital, 
Boston). pp 41-46 of Proceedings of the third symposium on 
the medical application of cyclotrons III. Naentoe, V.; Suo- 
linna, E.M. (eds.). Turku, Finland; Universitatis Turkuensis 
(1984). 

From 3. symposium on the medical application of cyclo- 
trons; Turku, Finland (13-16 Jun 1983). 

Positron emission tomography has demonstrated the ability 
to quantitatively obtain regional physiological quantity within the 
brain, heart and other organs. This information has already demon- 
strated its value in a number of disease states. In contrast with 
other imaging systems, positron tomography offers the possibility of 
measuring a wide variety of physiological quantities depending on 
the radiopharmaceutical that is used. Since %O, **N, ™C and *F 
as well as generator produced ®Ga and **Rb are excellent candi- 
dates for labeling radiopharmaceuticals, the range of studies is limit- 
ed only by the ingenuity of the chemists. The quantitation of physi- 
ological parameters involves a number of steps. First the physical 
data from the tomography instrument must te converted into quan- 
titative values of isotope concentration in he tissue. By use of 
models and appropriate constants, the concentration data can be 
converted into quantitative values of the desired physiological 
quantity. Resolution plays an important role in the production of 
quantitative physiological information. A high resolution instrument 
is capable of determining values of the desired quantity over small- 
er volumes of tissue. This permits observations to be made over 
small regions of abnormality and also has the advantage of increas- 
ing the contrast ratio between abnormal and normal tissue. 


28489 Delayed studies of the biliary tract with Ru-97- 
BIDA. Schachner, E.R.; Gil, M.C.; Som, P.; Oster, Z.H.; 
Atkins, H.L.; Subramanian, G.; Badia, J.; Srivastava, S.C.; 
Richards, P.; Treves, S. (Brookhaven National Lab., Upton, 
NY). Nuclear Medicine Communications; 4: No. 2, 94- 
101(Apr 1983). Contract AC02-76CH00016. 

The biodistribution, kinetics and imaging experiments in ani- 
mals suggested that Ru-97 PIPIDA could be used for delayed hepa- 
tobiliary imaging. The current study was prompted by reports sug- 
gesting that Tc-99m p-butyl-IDA could be used in patients with 
higher levels of bilirubin and that renal excretion is less than for 
Tc-99m PIPIDA. The authors report on the labeling of Ru-97 
BIDA, and its kinetics and imaging properties as compared to Tc- 
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99m BIDA. The results of this study in animals suggest that Ru-97 
BIDA could be a useful agent for delayed studies of the hepatobi- 
liary tract. 


28490 Three-dimensional display techniques: discription 
and critique of methods. Budinger, T.F. (Univ. of California, 
Berkeley). pp 2185-2192 of Nuclear medicine and biology 
advances. Raynaud, C. (ed.). Oxford, England; Pergamon 
Press (1983). 

The recent advances in noninvasive medical imaging of 3 di- 
mensional spatial distribution of radionuclides, x-ray attenuation co- 
efficients, and nuclear magnetic resonance parameters necessitate 
development of a general method for displaying these data. The ob- 
jective of this paper is to give a systematic description and compar- 
ison of known methods for displaying three dimensional data. The 
discussion of display methods is divided into two major categories: 
(1) computer-graphics methods which use a two dimensional dis- 
play screen; and (2) optical methods (such as holography, stereopsis 
and vari-focal systems). 20 references, 6 figures. 


28491 X-ray imaging on biological specimens. Solem, 
J.C. (Los Alamos National Lab., NM). Proceedings of the 
International Conference on Lasers; 635-640(1983). 

The author compares alternative techniques for x-ray imag- 
ing of biological specimens on the basis of (1) transverse and longi- 
tudinal resolution, (2) depth of field, (3) choice of recording 
medium, and (4) recording efficiency. The author shows that for all 
imaging techniques, the dosages suffered by specimens are so high 
that the living state cannot be preserved, nor can the structural in- 
tegrity of the specimen be maintained in the usual sense. 23 refer- 
ences, 2 tables. 


28492 Tetracycline treatment of periodontal disease in 
the beagle dog. Jeffcoat, M.K.; Williams, R.C.; Kaplan, 
M.L.; Goldhaber, P. (Harvard School of Dental Medicine, 
Boston, MA). Journal of Periodontal Research; 17: 545- 
551(1982). Contract AC02-76EV02541. 

Bone-seeking radiopharmaceutical uptake (BSRU) was used 
to examine alveolar bone metabolism in a longitudinal study of tet- 
racycline efficacy in beagle dogs. BSRU was measured in untreated 
control dogs and in beagles receiving either 250 mg or 500 mg oral 
tetracycline-HCl daily for 16 months. The rate of bone loss was de- 
termined for radiographs taken semiannually for a 6-month pre- 
treatment period and for a 24-month treatment period. Measure- 
ments of BSRU obtained at month 16 of treatment were correlated 
with rates of bone loss determined radiographically in an attempt to 
determine whether BSRU was indicative of the subsequent rate of 
bone loss. A reduced rate of alveolar bone loss was found in the 
500 mg tetracycline group at month 16 of the study relative to the 
untreated controls which was consistent with the decreased bone- 
seeking radiopharmaceutical uptake observed in this group. A sig- 
nificantly increased BSRU (p<.0001) was found in the 250 mg tet- 
racycline group at month 16 of study relative to the untreated and 
500 mg tetracycline groups. A rapid increase in the rate of bone 
loss in the 250 mg tetracycline group which was not detectable 
prior to 16 months of treatment became evident radiographically by 
24 months. Thus, increased BSRU in the 250 mg tetracycline group 
appeared to detect the loss of the effect of tetracycline (escape phe- 
nomenon). 13 references, 4 figures. 
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28493 (DOE/ER/13352—T2) Characterization of plant 
plasma membrane antigens. report. Galbraith, D.W. 
(Nebraska Univ., Lincoln (USA)). [1986]. Contract FG02- 
85ER13352. 6p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86008988. 

The library of monoclonal antibodies, which are directed 
against membrane bound antigens of protoplast plasma membrane, 
are being characterized by immunoprecipitation, immunoaffinity 
chromatography, and by Western blotting of SDS gels. Progress on 
these studies is reported here. (DT) 
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28494 Evidence for osmoregulation of cell growth and 
buoyant density in Escherichia coli. Baldwin, W.W.; Kubits- 
chek, H.E. (Argonne National Lab., IL). Journal of Bacteri- 
ology; 159: No. 1, 393-394(Jul 1984). 

The buoyant density of cells of Escherichia coli B/r NC32 
increased with the osmolarity of the growth medium. Growth rate 
and its variability were also dependent upon the osmolarity of the 
medium. Maximum growth rates and minimum variability of these 
rates were obtained in Luria broth by addition of NaCl to a con- 
centration of about 0.23 M. 6 references, 1 figure, 1 table. 


28495 Preservation of Rhizobium viability and symbiotic 
infectivity by suspension in water. Crist, D.K.; Wyza, R.E.; 
Mills, K.K.; Bauer, W.D.; Evans, W.R. (Charles F. Ketter- 
ing Research Lab., Yellow Springs, OH). Applied and Envi- 
ronmental Microbiology; 47: No. 5, 895-900(May 1984). Con- 
tract ACO2-81ER 10895. 

Three Rhizobium japonicum strains and two slow-growing 
cowpea-type Rhizobium strains were found to remain viable and 
able to rapidly nodulate their respective hosts after being stored in 
purified water at ambient temperatures for periods of 1 year and 
longer. Three fast-growing Rhizobium species did not remain viable 
under the same water storage conditions. After dilution of slow- 
growing Rhizobium strains with water to 10* to 10° cells ml~4, the 
bacteria multiplied until the viable cell count reached levels of be- 
tween 10s and 107 cells ml~1. The viable cell count subsequently re- 
mained fairly constant. When the rhizobia were diluted to 10’ cells 
ml~', they did not multiply, but full viability was maintained. If the 
rhizobia were washed and suspended at 10° cells ml~', viability 
slowly declined to 107 cells ml“! during 9 months of storage. Scan- 
ning electron microscopy showed that no major morphological 
changes took place during storage. Preservation of slow-growing 
rhizobia in water suspensions could provide a simple and inexpen- 
sive alternative to current methods for the preservation of rhizobia 
for legume inoculation. 25 references, 7 figures, 2 tables. 


28496 Development of a plating system for genetic ex- 
change studies in methanogens using a modified ultra-low 
oxygen chamber. Hook, L.A.; Corder, R.E.; Hamilton, P.T.; 
Frea, J.I.; Reeve, J.N. pp 275-289 of Microbial chemoauto- 
trophy. Strohl, W.R.; Tuovinen, O.H. (eds.). Columbus, 
OH; Ohio State University Press (1984). Contract AC02- 
81ER10945. 

In this report we describe the rapid growth of methanogens 
on an agar-solidified, minimal medium in Petri plates incubated in 
pressurized Oxoid model HP 11 anaerobe jars. The jars function as 
ultra-low oxygen chambers when incubated within a Forma Scien- 
tific model 1024/1030 anaerobic glove box equipped with incuba- 
tors to house the anaerobe jars. The completely assembled system 
consists of readily available manufactured items and requires only a 
minimum amount of in-house construction. The system described 
has proved to be extremely useful in the plating of mixed cultures 
for isolation of new methanogens and in genetic studies requiring 
mutant selection and replica plating. 13 references, 5 figures, 4 
tables. 


28497 Clostridium thermocellum: adhesion and sporula- 
tion while adhered to cellulose and hemicellulose. Wiegel, J.; 
Dykstra, M. (Univ. of Georgia, Athens). Applied Microbiolo- 
gy and Biotechnology; 20: 59-65(1984). Contract AS09- 
79ER 10499. 

During growth in the presence of fibers composed of cellu- 
lose or hemicellulose, various strains of the thermophilic soil bacte- 
rium Clostridium thermocellum and several newly isolated thermo- 
philic anaerobic soil bacteria adhered to the fibers. Attachment oc- 
curred via a fibrous ruthenium red-staining material. C. thermocel- 
lum sporulated while attached to the fibers when the pH dropped 
below 6.4. It is postulated that the attachment is involved in cellu- 
lose breakdown and that C. thermocellum gaines an advantage by 
remaining attached to its insoluble substrates when the environment 
is not suitable for rapid growth. The tendency to adhere to cellu- 
lose fibers was used in the purification of thermophilic cellulolytic 
anaerobes. 27 references, 7 figures. 





55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5508 Morphology 


5508 Morphology 


REFER ALSO TO CITATION(S) 28513 


28498 (CONF-8505262—Absts.) Molecular biology of de- 
velopment. Abstracts. (Cold Spring Harbor Lab., NY 
(USA)). 1985. Contract FG02-85ER60330. 123p. NTIS, PC 
A06/MF AO; 1; GPO Dep. File Number DE86008343. 

From 50. Cold Spring Harbor symposium on quantitative bi- 
ology; Cold Spring Harbor, NY, USA (29 May 1985). 

This booklet contains individual abstracts of papers present- 
ed at the 50th Cold Springs Harbor Symposium on Quantitative Bi- 
ology. The topic for this year’s symposium is Molecular Biology of 
Development. (DT) 


28499 (LBL—21128) SEM and x-ray microanalysis of 
cellular differentiation in Sea Urchin Embryos: a frozen hy- 
drated study. Klein, S.B. (Lawrence Berkeley Lab., CA 
(USA)). Dec 1985. Contract AC03-76SF00098. 214p. NTIS, 
PC A10/MF AOI; 1; GPO Dep. File Number DE86009080. 

Quantitative studies of major chemical element distribution 
among individual differentiating cells were attempted using scan- 
ning electron microscopy. Frozen hydrated embryos of the sea 
urchin Strongelocentrotus purpuratus were examined at three 
stages: blastula, mesenchyme blastula, and early gastrula. The blas- 
tocoel matrix contained large beads of approximately 1 wm diame- 
ter. The cells of the archenteron lacked well defined cell bound- 
aries. Characteristic levels of beam damage and charging provided 
structural information. The primary mesenchyme cells within the 
blastocoel were particularly susceptible to both effects. Damaging 
effects were noted in material stored in liquid nitrogen longer than 
three months. Ice crystal growth, shrinkage, elemental shift, density 
changes and charge accumulation may take place in these stored 
specimens. 151 refs., 50 figs., 3 tabs. 


5509 Pathology 


REFER ALSO TO CITATION(S) 28523, 28545, 28582 


28500 (PB—86-143997/XAB) Health effects from the in- 
halation of oxidant air pollutants as related to the immune 
system. Final report. Research report. Osebold, J.W.; Zee, 
Y.C. (California Univ., Davis (USA). Dept. of Veterinary 
Microbiology and Immunology). Jul 1985. 37p. NTIS, PC 
A03/MF A0O1. 

The investigations dealt with links between ozone inhalation 
and lung diseases. Mice exposed to ozone both continuously and 
intermittently in four-day cycles showed allergic sensitization to the 
test antigen (ovalbumin) when compaired to mice maintained in am- 
beint air. An adjuvant (inactivated Bordetella pertussis cells) admin- 
istered to mice augmented the immunological response to the test 
antigen with periodic exposure to ozone. Guinea pigs were tested 
for allergic sensitization from ozone exposure similar to human 
asthma, but this trial was not definitive. Ozone inhalation reduced 
the severity of pneumonia in mice from influenza virus infection, 
even when ozone and virus exposures were timed to produce maxi- 
mal edema in the lung. 


28501 Avian pox in a red-tailed hawk (Buteo jamaicen- 
sis). Fitzner, R.E.; Miller, R.A. Pierce, C.A.; Rowe, S.E. 
(Battelle, Pacific Northwest Lab., Richland, WA). Journal 
of Wildlife Diseases; 21: No. 3, 298-301(Jul 1985). Contract 
AC06-76RL01830. 

Avian pox has been reported in at least 60 species of birds 
belonging to 20 different families. However, poxvirus infection in 
birds of prey is apparently uncommon. On 18 May 1981, an adult 
male red-tailed hawk was found on the US Department of Energy's 
Arid Land Ecology Reserve in Benton County, Washington. The 
bird was incapable of flight and was extremely thin. Nodular prolif- 
erations were noted on both feet and cutaneous scab-like lesions 
around the beak and eyes. The bird was killed in the field and sub- 
mitted promptly to the diagnostic laboratory for necropsy. This 
report of pox infection in a free-living adult red-tailed hawk repre- 
sents one of the few such cases reported in the US. The potential 
for spread of the virus to other hawks may occur particularly 


ERA-11/12 / 3828 


during the nesting season when an infected adult could conceivably 
pass the virus to a mate and nestlings by direct contact or fomites. 
Little is known of the natural of avian pox infection in birds of 
prey. In other birds it is generally considered mild and self-limiting; 
however, eye lesions resulting in impaired vision may lead to star- 
vation. 


28502 Nickel concentrations in serum of patients with 
acute myocardial infarction or unstable angina pectoris. 
Leach, C.N. Jr.; Linden, J.V.; Hopfer, S.M.; Crisostomo, 
M.C.; Sunderman, F.W. Jr. (New Britain General Hospital, 
CT). Clinical Chemistry (Winston-Salem, North Carolina); 31: 
No. 4, 556-560(1985). 

From 3. international conference on nickel metabolism and 
toxicology; Paris, France (4-7 Sep 1984). 

Nickel was measured, by electrothermal atomic absorption 
spectrophotometry, in sera from (a) 30 healthy adults, (b) 54 pa- 
tients with acute myocardial infarction, (c) 33 patients with unstable 
angina pectoris without infarction, and (d) five patients with coro- 
nary atherosclerosis who developed cardiac ischemia during tread- 
mill exercise. Mean (and SD) concentrations in Group a were 0.3 
(0.3) pg/L (range <0.05-1.1 ug/L). Within 72 h after hospital ad- 
mission, hypernickelemia (Ni = 1.2 wg/L) was found in 41 patients 
of group b (76%) and in 16 patients of group c (48%). Hypernicke- 
lemia was found before and after exercise in one patient of Group d 
(20%). Peak values averaged 3.0 pg/L (range 0.4-21 pg/L) in 
Group b, 1.5 g/L (range <0.05-3.3 pg/L) in Group c. In Group 
b, the mean time interval between the peak values for creatine 
kinase activity and for nickel was 18 h. Serum nickel concentrations 
were unrelated to age, sex, time of day, cigarette smoking, medica- 
tions, clinical complications, or outcome. Mechanisms and sources 
of release of nickel into the serum of patients with acute myocardial 
infarction or unstable angina pectoris are conjectural, but hyper- 
nickelemia may be related to the pathogenesis of ischemic myocar- 
dial injury. 25 references, 2 figures, 6 tables. 


28503 Photosensitization of liposomes by porphyrins. 
Grossweiner, L.I.; Goyal, G.C. (Illinois Institute of Tech- 
nology, Chicago). Journal of Photochemistry; 25: 253- 
265(1984). Contract AC02-76EV02217. 

From Cosmo 84 conference on singlet molecular oxygen; 
Clearwater Beach, FL, USA (4-7 Jan 1984). 

Lipid peroxidation was photosensitized in egg phosphatidyl- 
choline (EPC) liposomes by hematoporphyrin (HP), hematoporphy- 
rin derivative (HpD) and uroporphyrin I (Uro-I). Photosensitization 
by HP was type II via singlet oxygen ('O2) for the monomeric and 
dimeric states and type I for aggregated HP. Uro-I was an efficient 
type II ‘OQ. photosensitizer. The HpD fraction enriched in the 
active biological component (HpD-A) was a type II 'O2 photosen- 
sitizer at high and low concentrations. The spectral differences be- 
tween HpD-A in buffer and solubilized in small EPC liposomes are 
attributed to a conformation change of a key dimer constituent 
from a folded to a planar geometry. The implications of the results 
for the action mechanism in photoradiation therapy of tumors with 
these porphyrins are discussed. 73 references, 1 figure, 5 tables. 


28504 Kinetics of cell-mediated cytotoxicity: stochastic 
and deterministic multistage models. Perelson, A.S.; Macken, 
C.A. (Los Alamos National Lab., NM). Mathematical Bios- 
ciences; 70: 161-194(1984). 

One of the body’s major defenses against viral diseases and 
tumors is the killing of abnormal cells by host defense cells, such as 
T lymphocytes. The mechanism by which killing is accomplished is 
unknown. Here the authors develop both stochastic and determinis- 
tic models for the kinetics of killing in aggregates which contain a 
single lymphocyte and multiple target cells (LT/sub n/ conjugates), 
as might be seen early in an immune response and in aggregates 
containing multiple lymphocytes and a single target cell (L/sub n/ 
T conjugates), which is characteristic of the late phase of successful 
immune response. Comparing these models with data, the authors 
rule out the possibility of certain classes of lytic mechanisms and 
draw attention to the characteristics of likely mechanisms. Their 
stochastic model can be viewed as a specialized application of 
queueing theory to cell biology. For certain choices of arrival-time 
and service-time distributions, the authors find an exact correspond- 
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ence between the stochastic and deterministic models. 38 refer- 
ences, 3 figures, 2 tables. 


28505 Tumorigenicity assays in nude mice: analysis of 
the implanted gelatin sponge method. Kraemer, P.M.; Travis, 
G.L.; Saunders, G.C.; Ray, F.A.; Stevenson, A.P.; Bame, 
K.; Cram, L.S. (Los Alamos National Lab., NM). pp 214- 
219 of Immune-deficient animals. Sordat, B. (ed.). Basel, 
Switzerland; Skarger AG (1982). 

From 4. international workshop on immune-deficient animals 
in experimental research; Chexbres, Switzerland (1982). 

The authors have developed a tumorigenicity assay system 
that provides anchorage for the cells being tested, does not involve 
solid-surface sarcomagenesis, and allows retrieval of the arena of 
interaction between host and test cells. The system is based on the 
subcutaneous implantation in nude mice of gelatin sponges contain- 
ing growing cells. This system was used earlier for the evaluation 
of the spontaneous malignant transformation of fetal mouse lineages 
and showed that tumorigenicity could be detected earlier with 
sponge assays than with inoculation of cell suspensions. The present 
report describes studies which led to further improvements in the 
sponge assay method. These improvements involve the use of 
preimplanted, host-modified sponges. The test cells are inoculated 
into the sponge through the skin. Initial studies on the fate of test 
cells in the early portion of their in vivo sojourn are also reported. 


5510 Physiological Systems 


REFER ALSO TO CITATION(S) 28459 


28506 Model for antibody mediated cell aggregation: ro- 
sette formation. Perelson, A.S. (Los Alamos National Lab., 
NM). pp 31-37 of Mathematics and computers in biomedical 
applications. Eisenfeld, J.; DeLisi, C. (eds.). Amsterdam, 
Netherlands; Elsevier Science Publishers B.V. (1985). 

Models are developed for the formation of cellular aggre- 
gates, called rosettes, composed of a central lymphocyte and sur- 
rounding antibody coated red blood cells. Kinetic and equilibrium 
models are considered from both the deterministic and stochastic 
viewpoints. Analytic solutions are given to the system of nonlinear 
ordinary differential equations that describe the formation of differ- 
ent size rosettes in the cases of both reversible and irreversible red 
cell adhesion. A comparison of the stochastic model with experi- 
mental data indicates that there may exist heterogeneity within the 
lymphocyte population with regard to the number of chemical 
bonds required to bind a red cell to a lymphocyte. 24 references, 2 
figures. 


28507 Analysis of cell in bone marrow. Waugh, 
R.E.; Hsu, L.L.; Clark, P.; Clark, A. Jr. (Univ. of Rochester 
School of Medicine and Dentistry, NY). pp 221-236 of 
White cell mechanics: basic science and clinical aspects. 
New York, NY; Alan R. Liss, Inc. (1984). 

This analysis has been undertaken to determine what role 
physical parameters such as membrane and cellular deformability, 
pore size, and pressure gradients may play in the regulation of the 
egress process. In the first section the authors consider the passage 
of a reticulocyte through a pore of fixed dimensions. The estimates 
of the time required for a cell to pass through the boundary are 
then used to calculate the number of pores needed to satisfy the 
body’s need for new cells as well as the fraction of pores which 
might be expected to contain white cells or red cells at any given 
time. Finally, the expressions for cell flux are used to illustrate how 
different physical parameters might be used to regulate and control 
the rate at which cells leave the marrow. 


28508 Estimation of guinea pig tracheobronchial trans- 
port rates using a compartmental model. Velasquez, D.J.; 
Morrow, P.E. (Univ. of Rochester, NY). Experimental Lung 
Research; 7: 163-176(1984). Contract AC02-76EV03490. 
Mucociliary clearance in the tracheobronchial tree of guinea 
pigs was examined using monodisperse 7.9 4m MMAD polystyrene 
particles. Animals were exposed for approximately 1 h by inhala- 
tion via an intratracheal tube to aerosols tagged with gold-198 and 
fluorescent dyes. Following exposure, animals were radioactively 
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monitored and sacrificed at predetermined times. The lungs were 
removed, freeze-dried, sectioned completely, and examined with a 
fluorescent microscope. Measurements were made of airway diame- 
ters where particles were found. An anatomic model for guinea pig 
lung morphology was used to assign ranges of airway diameters to 
five zones, which were incorporated into a compartmental model 
for lung clearance. Kinetic analysis of particle distributions in the 
zones led to development of first-order equations describing the 
compartmental clearance. Rate constants obtained from the kinetic 
analysis were used to estimate mucociliary transport rates in specif- 
ic bronchial generations, which ranged from approximately 0.001 
mm/min in the distal bronchioles to approximately 8 mm/min in 
the trachea, and resulted in a calculated 24-h clearance time for tra- 
cheobronchial clearance in the guinea pig. No evidence for either 
bronchial penetration by particles or relatively prolonged bronchial 
retention of particles was found in this study. 22 references, 3 fig- 
ures, 3 tables. 
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28509 (CONF-860274—1) System for the analysis of 
cohort mortality data. McLain, R.; Frome, E.L. (Oak Ridge 
Associated Universities, Inc.. TN (USA); Oak Ridge Na- 
tional Lab. TN (USA)). 1986. Contract ACO0S5- 
76OR00033;A.C05-840R21400. 6p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86008223. 

From SAS users group meeting; Atlanta, GA, USA (9 Feb 
1986). 

A system is developed for the analysis of cohort mortality 
data. This Mortality Analysis System (MAS) is designed as a re- 
search tool in epidemiologic studies. The system allows a research- 
er to investigate the effect of one or more factors on the mortality 
of a study cohort. Variables can be categorized as factors to allow 
for stratification in the analysis. DATA steps and PROC MATRIX 
are incorporated in the system to produce the output. Person-years, 
observed deaths, and expected deaths are calculated and cross-clas- 
sified by the levels of the factors. The resulting data set can be used 
to compute the standardized mortality ratios (SMR) for each stra- 
tum level. Poisson regression models can then be used for further 
statistical analysis. 


28510 (PB—86-145331/XAB) Health Hazard Evaluation 
Report HETA 82-234-1602, Black River Hardwood Company, 
Kingstree, South Carolina. Salisbury, S.; Lybarger, J. (Na- 
tional Inst. for Occupational Safety and Health, Cincinnati, 
OH (USA)). Jun 1985. 38p. (HETA—82-234-1602). NTIS, 
PC A03/MF AOI. 

A health-hazard evaluation was conducted at Black River 
Hardwood Company, Kingstree, South Carolina in July, 1982. The 
evaluation was requested by the owner to investigate a possible 
excess of cancer among employees. There was concern that the 
company’s water supply had been contaminated by agricultural 
chemicals buried in an adjacent lot in 1974. Environmental sam- 
pling data at the disposal site obtained by the South Carolina De- 
partment of Health and Environmental Control (DHEC) were re- 
viewed. The cancer cases involved the stomach, gastrointestinal 
tract, lungs, and head and neck. The authors conclude that a cancer 
hazard among the employees does not exist. They recommend con- 
tinued monitoring of the company and community water supply 
and using bottled drinking water until a municipal water system is 
available. 
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28511 (DOE/BP/17100—1) Survey of artificial produc- 
tion of anadromous salmonids in the Columbia River basin. 
Final report, 1985. Washington, P. (GAIA Northwest, Inc., 
Bothell, WA (USA); USDOE Bonneville Power Adminis- 
tration, Portland, OR. Div. of Fish and Wildlife). Mar 1986. 
Contract AI79-84BP17100. 228p. NTIS, PC All/MF A011; 
1; GPO Dep. File Number DE86008830. 

This report presents basic data on fish production, quality 
and quantity of water, cost and condition of facilities, and potential 
for expansion for fish propagation facilities in Oregon, Washington, 
and Idaho. (ACR) 


28512 (LA-UR—86-957) Assessing range management al- 
ternatives using simulation models. Springer, E.P. (Los 
Alamos National Lab., NM (USA)). 1986. Contract W- 
7405-ENG-36. 6p. (CONF-860127—2). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86008741. 

From Pinyon-juniper symposium; Reno, NV, USA (12 Jan 
1986). 

A methodology is proposed to assist land managers in deci- 
sion making using simulation models as a tool. Two modes of anal- 
ysis, point in time and time series, are presented, but all examples 
use the point in time technique. Examples used the EPIC model as 
the simulation model. The methodology allows land manager to use 
current technology in the decision making process. 


28513 (OAEP—1-107) Experiment on the reuse of artifi- 
cial medium for rearing pink bollworm, Pectinophora gossy- 


piella (Saunders). Chiravathanapong, S.N. (Office of Atomic 


Energy for Peace, Bangkok (Thailand)). Dec 1983. 41p. 
NTIS (US Sales Only), PC A03. File Number DE86901111. 

The development of pink bollworm, Pectinophora gossy- 
piella (Saunders) was compared on rearing on used-diet (the 
medium remaining after larval use) with no added supplements 
versus used-diet supplemented with vitamins, choline chloride and 
the heat sensitive antimicrobial agents. In another evaluation of 
used diet it was mixed at 0, 25, 50 and 75% with new diet and 
compared to 100% new diet. Used diet with no supplement and the 
supplemented used diet had no effect on the development of the 
pink bollworm other than in adult emergence. Some pupae, which 
developed from unsupplemented used-diet, died before moth emer- 
gence. Used diet mixed with 75% new ingredients proved for recla- 
mation of the used diet and produced the same results in pupal pro- 
duction rate pupal weight, adult emergence, adult longevity and 
egg production of female pink bollworm when compared to those 
from diet prepared with new ingredients. 17 refs., 11 tabs. 


28514 (TVA/OACD—85/2) Situation 84. TVA Fertilizer 
Conference, Des Moines, Iowa, September 11-12, 1984. (Ten- 
nessee Valley Authority, Muscle Shoals, AL (USA). Office 
of Agricultural and Chemical Development). 1984. 98p. 
(CONF-8409341—). NTIS, PC A05/MF AO1. File Number 
DE86901148. 

From Tennessee Valley Authority fertilizer conference; Des 
Moines, IA, USA (11 Sep 1984). 

This conference has three purposes: to discuss various agri- 
cultural policies and concerns that face us in the immediate future 
to provide an update on the latest technological developments, and 
to discuss important production and marketing trends in the fertiliz- 
er industry. (DLC) 
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REFER ALSO TO CITATION(S) 28577, 28580, 28586 


28515 (CONF-851113—6) Comparison of several poten- 
tial myocardial imaging agents. Watson, E.E.; Stabin, M.G-.; 
Goodman, M.M.; Knapp, F.F. Jr.; Srivastava, P.C. (Oak 
Ridge Associated Universities, Inc., TN (USA); Oak Ridge 
National Lab., TN (USA)). 1985. Contract AC05- 
840R21400;AC05-760R00033. 26p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86008227. 

From Radiopharmaceutical dosimetry symposium; Oak 
Ridge, TN, USA (5 Nov 1985). 

Although myocardial imaging is currently dominated by T]- 
201, several alternative agents with improved physiologic or ra- 
dionuclidic properties have been proposed. Based on human and 
animal studies in the literature, the metabolism of several of these 
compounds was studied for the purpose of generating radiation 
dose estimates. Dose estimates are listed for several I-123 labeled 
free fatty acids, an I-123 labeled phosphonium compound, Rb-82, 
Cu-64, F-18 FDG (all compounds which are taken up by the 
normal myocardium), and for Tc-99m pyrophosphate (PYP) (which 
localizes in myocardial infarcts). Dose estimates could not be gener- 
ated for C-11 palmitate, but this compound was included in a com- 
parison of myocardial retention times. For the I-123 labeled com- 
pounds, I-124 was included as a contaminant in generating the dose 
estimates. Radiation doses were lowest for Rb-82 (gonads 0.3 to 0.5 
»Gy/MBg, heart wall 15 ~»Gy/MBgq). Doses for the I-123 labeled 
fatty acids were similar to one another, with IPPA being the lowest 
(gonads 20 w»Gy/MBg, heart wall 15 »Gy/MBgq). Doses for Tc- 
99m PYP were also low (gonads 4 to 7 wGy/MBag, heart wall 4 
psGy/MBzg, skeleton 15 wGy/MBq). The desirability of these com- 
pounds is discussed briefly, considering half life, imaging mode and 
energy, and dosimetry, including a comparison of the effective 
whole body dose equivalents. 34 refs., 11 tabs. 


28516 (DOE/ER/60147—T1) Development of in vitro 
mutagenicity testing systems using T-lymphocytes. Annual 
performance report. Albertini, R.J. (Vermont Univ., Burling- 
ton (USA)). 1986. Contract AC02-83ER60147. 47p. NTIS, 
PC A03/MF AOI; 1; GPO Dep. File Number DE86009447. 

We have established conditions which allow the in vitro 
growth and cloning of human T-lymphocytes, as well as methods 
for selection and quantification of 6-thioguanine resistant (TG/sup 
T/ mutants. In particular, we have established a procedure to meas- 
ure the in vitro induction of TG/sup ['/ mutants by gamma irradia- 
tion having defined the phenotypic expression time and optimal se- 
lection conditions. 24 figs., 6 tabs. 


28517 ([AEA-R—2833-F) Integrated studies of irradiated 
Philippine mangoes. Part of coordinated programme in Asian 
Regional Cooperative Project on Food Irradiation. Final 
report for the period 1 July 1981-30 June 1985. Manalo, J.A. 
(International Atomic Energy Agency, Vienna (Austria)). 
Sep 1985. 59p. NTIS (US Sales Only), PC A04/MF AO1. 
File Number DE86701594. 

Effects of combined treatment of hot water dip (50 deg. C 
for 5 min.) and irradiation (0.65 kGy) on technological and sensory 
qualities of Carabao mangoes were investigated. Mangoes that ripen 
to the yellow green stage during transport may be subjected to irra- 
diation of combined hot water dip at 50 deg. C for 5 minutes and 
irradiation at 0.65 kGy. When stored at the low temperature of 12- 
15 deg. C, shelf life is extended further. Time interval between hot 
water dip and irradiation must be as short as possible and fruits 
must be stored at ambient temperature prior to irradiation to pre- 
vent discoloration. Shelf life studies show that green fruits subject- 
ed to combined treatment and stored at ambient temperature ex- 
tended shelf life by 6 days, 50% of yellow green mangoes subjected 
to combined treatment exhibited shelf life extension by four days. 
Mangoes stored at cold temperature, whether immediately after ir- 
radiation or after ripening showed considerable reduction in bacte- 
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rial decay, regardless of fruit maturity, thus extending their shelf 
life considerably. Results of sensory evaluation showed no marked 
differences in color, aroma, appearance, and acceptability were ob- 
served by the taste panelists and although controls were always 
rated higher than the treated samples, scores higher than 5 given to 
the treated samples showed that they were also generally accepta- 
ble. 31 refs, 17 tabs, 8 figs. 


28518 (INIS-BR—421) In vivo thermoluminescent dosim- 
etry on the radiotherapy of lymphomas, esophageal and uter- 
ine tumour. Morales, F.C. (Universidade Mackenzie, Sao 
Paulo (Brazil)). 1982. 139p. (In Portuguese). NTIS (US 
Sales Only), PC A07/MF AO1. File Number DE86701602. 

A comparative study between dose distribution in pre-select- 
ed tumoral plans was established through measurements with ther- 
moluminescent dosimeters and calculations based on 'scatter-air- 
ratios’ properties, isodose curves and collected data. Clinic dosime- 
try was performed ‘in vivo’ with LiF dosimeters (TLD-100) and 
LiF Teflon (1 mm theta, 6 mm lenght). Patients with Hodgkin's dis- 
ease, carcinoma of the esophagus and of the uterine cervix were se- 
lected. Telecobaltherapy was used for these groups of neoplasic 
conditions. 


28519 (INIS-BR—422) Implementation of quality control 
systematics for personnel monitoring services. Franco, J.O.A. 
(Minas Gerais Univ., Belo Horizonte (Brazil). Curso de Pos- 
graduacao em Ciencias e Tecnicas Nucleares). 1984. 121p. 
(In Portuguese). NTIS (US Sales Only), PC A06/MF AOI. 
File Number DE86701603. 

The implementation of statistical quality control techniques 
used in industrial practise is proposed to dosimetric services. ‘Con- 
trol charts’ and ‘sampling inspection’ are adapted respectively for 
control of measuring process and of dose results produced in rou- 
tine. A chapter on Radiation Protection and Personnel Monitoring 
was included. 


28520 (INIS-mf—9861) Bio-availability of I-125 in the 
rabbit eye and the influence of a sodium iodide solution on 
human cataract lens in vitro. Meier, A. (Hamburg Univ. 
(Germany, F.R.). Fachbereich 4 Medizin). 24 Nov 1981. 
52p. (In German). NTIS (US Sales Only), PC A04/MF 
AO1. File Number DE86751029. 

The studies on hand show the bio-availability of iodine in 
animal tests, and the findings in human cataract lenses to indicate a 
stabilizing effect of iodine on lens proteins. One decisive fact pro- 
duced by the findings of this study is that bio-availability of iodine 
does not depend on the iodine salt alone but that it is enhanced by 
both oxidizing and reducing agents. Glucose - an oxidizing agent - 
results in an increase of bio-availability by a factor of five as against 
potassium iodide alone; sodium thiosulphate - a strongly reducing 
agent - results in an increase of bio-availability by a factor of 
eleven. Similarly, sodium thiosulphate has a positive effect on the 
stabilizing action of iodine on the human caract lens at in-vitro in- 
cubation. (orig./MG). 


28521 (KAERI/RR—439/84) Utilization of irradiation 
on food preservation. Cho Han Ok; Kwon, Joong Ho; Byun, 
Myung Woo. (Korea Advanced Energy Research Inst., 
Daeduk (Republic of Korea)). Apr 1985. 94p. (In Korean). 
NTIS (US Sales Only), PC AOS/MF AO1. File Number 
DE86701675. 

The number of total viable bacteria in chicken meat was re- 
duced by over 90% with irradiation treatments of 5-10 kGy, and 
also an irradiation dose of yeasts, molds, coliforms, and especially 
Salmonella for 2-4 weeks of storage. In physicochemical properties 
of stored chichen, such as water holding capacity, TBA number, 
UBN, odor, color, overall appearance, cooking quality and organo- 
leptic characteristics, the irradiated samples were superior to the 
nonirradiated samples, so the freshness of irradiated chicken was re- 
tained until 30 days after storage at 3-4 deg C. Commercial fried 
fish paste was comtaminated by 2.2x10* counts in total variable bac- 
teria, 2.8x10? counts in yeasts and models, and 1.0x10? counts in 
coliforms, per gram of samples, but irradiation treatment of more 
than 3 kGy could reduce the microbial load up to 80-90%. As the 
storage period increased, chemical components of the irradiated 
samples were better than those of the nonirradiated samples, and 
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the self-life of irradiated groups was extended by 3-4 times as com- 
pared with that of nonirradiated groups at room (10-20 deg C) and 
low (3-4 deg C) temperatures without apparent changes in organo- 
leptic properties. Some packaged dried fishes, such as dried cod, 
dried squid, dried file fish and dried pollack, were preserved by ir- 
radiation under the room conditions. After storage of one year the 
irradiated samples with doses of 3-8 kGy were found to be market- 
able resulting from organoleptic observations without showing any 
storage loss due to microbial and insect factors. 


28522 (KFK—3805) Estimation of the radiation exposure 
of the general public due to radon and its short lived decay 
products in German houses and in outdoor air. Urban, M.; 
Wicke, A.; Kiefer, H. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Hauptabteilung Sicherheit). Sep 
1985. 189p. (In German). NTIS (US Sales Only), PC A09/ 
MF AO1. File Number DE86751394. 

One of the most important sources of radiation exposure for 
the general public is the inhalation of radon and its short lived 
decay products in houses. On the behalf of the Federal Minster of 
Interior of nation wide radon survey was carried out in 6,000 
German houses. As result of more than 20,000 single measurements 
median values for indoor and outdoor radon concentration of 40 
Bqm* and 14 Bqm* were found. In this report measurement tech- 
niques as well as the results of the measurements are presented in 
detail. (orig.). 


28523 (LMF—114) Inhalation Toxicology Research Insti- 
tute annual report, October 1, 1984-September 30, 1985. Me- 
dinsky, M.A.; Muggenburg, B.A. (eds.). (Lovelace Biomedi- 
cal and Environmental Research Inst., Albuquerque, NM 
(USA). Inhalation Toxicology Research Inst.). Dec 1985. 
Contract AC04-76EV01013. 540p. NTIS, PC A23/MF A0O1; 
1; GPO Dep. File Number DE86008522. 

The foundation of the program is built on research directed 
toward understanding the basic biology and pathology of the respi- 
ratory tract and the physical and chemical characteristics of inhaled 
materials that may influence their toxicity. The first section, aerosol 
generation and characterization, consists of 14 papers that deal with 
the physicochemical characterization of aerosols, and new method- 
ologies needed to produce specific aerosols for toxicology studies. 
The second section includes 21 papers hat describe the deposition 
and fate of inhaled materials. These res!is are essential for estab- 
lishing the relationship between exposure and dose to tissues and 
for properly interpreting the significance of biological effects ob- 
served after inhaling aerosols under study. In the third section, 21 
papers report the results of ongoing studies on dose-response rela- 
tionships for inhaled radionuclides. These include studies ranging 
from 2 to 16 years duration, with the primary finding being an in- 
creased incidence of cancers of the nasal cavity, lung, liver, and 
bone. Eight papers in the fourth section focus on dose-response re- 
lationships for inhaled chemical toxicants and include studies with 
diesel exhaust emissions, oil shale dusts, mineral dusts, aromatic hy- 
drocarbons, and irritant gases. Important research on the biological 
factors that influence dose-response relationships is described in 19 
papers in the fifth section of this report. 


28524 (RERF-TR—8-82) Ophthalmologic changes related 
to radiation exposure and age in the adult health study 
sample, Hiroshima and Nagasaki. Choshi, Kanji; Mishima, 
Hiromu; Takaku, Isao; Takase, Tomoko; Neriishi, Shotaro. 
(Radiation Effects Research Foundation, Hiroshima 
(Japan)). Nov 1983. 35p. (In Japanese and English). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86701591. 

A two-year ophthalmologic study of age- and radiation-relat- 
ed ophthalmologic lesions among the Adult Health Study (AHS) 
population of Hiroshima and Nagasaki was conducted at RERF in 
1978-80. The study population in both cities was composed of all 
persons exposed to 100+ rad in the AHS, their controls, and all 
other persons in the AHS sample with a previous record of axial 
opacities or posterior subcapsular changes, and the in utero clinical 
sample. The ophthalmologic examination was conducted on 1,582 
persons in Hiroshima and 719 persons in Nagasaki belonging to the 
AHS sample, and 67 persons in Hiroshima and 17 persons in Naga- 
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saki belonging to the in utero clinical sample. Participation in the 
study was 42% of the eligible AHS sample in Hiroshima and 21% 
in Nagasaki, and 24% of the eligible in utero sample in Hiroshima 
and 26% in Nagasaki. Increased lenticular opacities, other lens 
changes, and loss of visual acuity and accommodation occurred 
with increasing age in both exposed and control subjects as mani- 
festations of the normal aging process. A highly significant excess 
risk for all ages in the 300+ rad group in comparison to those in 
the control group was observed for both axial opacities and posteri- 
or subcapsular changes in Hiroshima, but not in Nagasaki. 


28525 (RFP—3922) Catecholamide chelators for actinide 
environmental and human decontamination. Bergeron, R.J.; 
Navratil, J.D. (Rockwell International Corp., Golden, CO 
(USA). Rocky Flats Plant; Florida Univ., Gainesville 
(USA). Dept. of Medicinal Chemistry). [1986]. Contract 
AC04-76DP03533. 8p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86009330. 

The catecholamide "H” shaped ligands show excellent prom- 
ise as actinide chelators for environmental and human decontamina- 
tion. Greater than 99% of the plutonium in an aqueous buffer solu- 
tion was removed in a single pass. Additionally, 38% of the pluto- 
nium was removed from plutonium spike blood plasma in a single 
contact. Future studies will evaluate the performance of the ligands 
for actinide removal from waste water and plutonium clearance 
studies from animals. 1 fig., 2 tabs. 


28526 (TNO-REP—1983, pp 43-46) Does ionizing radi- 
ation lead to activation of oncogenes. Berg, K.J. van den; 
Jonker, R.R. 1983. NTIS (US Sales Only), PC A13/MF 
A01. File Number DE86780441. 

In REP annual report 1983. 

Attention has been focused on the action of ionizing radi- 
ation on genes (DNA), this being a critical first step in radiation 
carcinogenesis. Here, experiments have been carried out where iso- 
lated BALB/c DNA in solution was subjected to different doses of 
gamma radiation and subsequently assayed by means of the NIH 
transfection system. At doses higher than 3 Gy, a rapid loss of 
focus formation was found. However, with doses between 0.3 and 1 
Gy, focus formation was consistently higher, e.g., by about a factor 
of two, than with DNA that was not irradiated. 7 refs.; 1 figure. 


28527 (TNO-REP—1983, pp 11-14) Effect of unilateral 
nephrectomy on the radiation tolerance of the rat kidney. 
Kogel, A.J. van der. 1983. NTIS (US Sales Only), PC A12/ 
MF AO1. File Number DE86780441. 

In REP annual report 1983. 

In the radiation treatment of abdominal tumours, several 
organs are dose-limiting, of which the kidney is the most radiosensi- 
tive. The radiation tolerance of the kidney is only approximately 
known for conventional fractionation schemes. In this paper, the in- 
fluence of nephrectomy on the radiation response of the contrala- 
teral kidney was studied and compared with the effect of bilateral 
irradiation to establish baseline data for subsequent fractionated ir- 
radiations and combination with nephrotoxic drugs. 


28528 (TNO-REP—1983, pp 15-17) Radiation responses 
of the skeletal muscle as studied in an experimental model in 
the WAG/Rij rat. Heimens, A.F.; Korving, R.; Deurloo, J. 
1983. NTIS (US Sales Only), PC A1l2/MF AOl. File 
Number DE86780441. 

In REP annual report 1983. 

Experiments have been designed in order to obtain more 
quantitative data on dose response relationships, as well as to in- 
crease insight into the mechanism(s) involved in the development of 
damage induced by ionizing radiations in skeletal muscle. The 
target tissue, being studied in this model, is the gastrocnemius 
muscle of WAG/Rij inbred male rats. Initial experiments for ob- 
taining baseline data which are required for the assessment of mus- 
cular atrophy induced by X rays have been performed. For this 
purpose, the two hind legs of animals, anaesthetized with aether, 
were irradiated with single doses of 300 kV X rays, while the re- 
mainder of the body, including the feet was protected by lead 
shielding. Examples of changes in the circumference and in the 
length of the tibia of legs are presented. 2 refs.; 2 figs. 
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28529 (TNO-REP—1983, pp 19-21) Relative biological 
effectiveness of fast neutrons of different energies for the in- 
duction of cell transformation and reproductive death in vitro. 
Barendsen, G.W.; Gaiser, J.F. 1983. NTIS (US Sales Only), 
PC A12/MF AO1. File Number DE86780441. 

In REP annual report 1983. 

Cell survival curves and dose-effect curves for transforma- 
tion of C3H10T1/2 cells have been obtained after irradiation with 
0.5 MeV, 4 MeV and 15 MeV neutrons and with 300 kV X rays. 
The experimental data have been fitted by formulas containing 
linear and quadratic terms only, both for survival curves and for 
cell transformation. From these fitted curves, parameters have been 
derived and the results are presented in a table. The cell survival 
curves obtained with neutrons were not significantly different from 
exponential. 4 refs.; 1 table. 


28530 (TNO-REP—1983, pp 23-25) Idiopathic intersti- 
tial pneumonitis after bone marrow transplantation: a rat 
model. Lopes Cardozo, B.; Zurcher, C.; Hagenbeek, A. 
1983. NTIS (US Sales Only), PC Al2/MF AOl. File 
Number DE86780441. 

In REP annual report 1983. 

Total body irradiation with or without chemotherapy can 
damage lung tissue. To study this effect, groups of 8-10 female BN/ 
BiRij rats were given thoracic irradiation. During irradiation, the 
animals were anaesthetized with an enflurane anaesthetic device. 
The heads and abdomens were shielded with lead (5 mm thickness) 
to leave an opening of 45-50 mm through which the thoracic cavity 
was irradiated using 300 kV X rays. Two dose rates were applied. 
The measured output for the high dose rate (HDR) was 0.8 
Gy.min‘; for the low dose rate (LDR) it was 0.05 Gy.min’. Death 
of the animals was monitored as a function of time. A figure shows 
the death pattern for groups of rats irradiated on the lungs with a 
total dose varying from 14-24 Gy for the LDR group and from 8- 
20 Gy for the HDR group. 2 refs.; 2 figs. 


28531 (TNO-REP—1983, pp 27-30) Lung lesions in 
female BN/BiRij rats after local X irradiation at high or low 
dose rates. Zurcher, C.; Lopes Cardozo, B.; Vries, A.J. de; 
Hagenbeek, A. 1983. NTIS (US Sales Only), PC A12/MF 
AO1. File Number DE86780441. 

In REP annual report 1983. 

The effects of dose and dose rate on lung function and sur- 
vival were studied by Lopes Cardozo et al. in a rat model. In short, 
anaesthetized female BN/BiRij rats received X irradiation on the 
lungs with total doses of 12, 14, etc. up to 24 Gy at a low dose rate 
(LDR) of 0.05 Gy.min' and of 8, 10, etc. up to 20 Gy at a high 
dose rate (HDR) of 0.8 Gy.min’. In the present report, the histolog- 
ical lesions induced by such irradiations are evaluated. To this end 
rats found dead were necropsied and all tissues within the field of 
irradiation were included for histological examination. Data for 
mortality and time of death of individual rats irradiated less than 8 
months earlier are given. 4 refs.; 1 figure; 1 table. 


28532 (TNO-REP—1983, pp 7-10) Survival of R-1 and 
RUC-2 tumour cells in vitro after gamma irradiation at differ- 
ent dose rates. Rongen, E. van. 1983. NTIS (US Sales 
Only), PC A1l2/MF AO1. File Number DE86780441. 

In REP annual report 1983. 

In interstitial and intracavitary radiotherapy, radiation to the 
tumour and the surrounding normal tissues is usually delivered at a 
low dose rate. The curative effect of such treatment is supposed to 
result from greater repair capacities of the normal tissues as com- 
pared with those of malignant tissues. For both normal and malig- 
nant tissues, it is known that there is a marked effect of dose rate. 
The author has investigated the effect of irradiation at different 
dose rates on two rat tumour cell lines. The cell lines used were a 
rat rhabdomyosarcoma (R-1) and a rat ureter carcinoma (RUC-2). 
The survival curves at various dose rates are presented for R-1 and 
RUC-2 cells. Redistribution during irradiation at dose rates of 1.00 
and 1.50 Gy.h! was determined for RUC-2 cells by means of DNA 
histograms obtained at 2-hour intervals during these treatments. 7 
refs.; 2 figs. 
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28533 (TNO-REP—1983) REP annual report 1983. (Ge- 
zondheidsorganisatie TNO, Rijswijk (Netherlands). Radio- 
biologisch Inst. TNO; Gezondheidsorganisatie TNO, Rijs- 
wijk (Netherlands). Inst. voor Experimentele Gerontologie; 
Gezondheidsorganisatie TNO, Rijswijk (Netherlands). Pri- 
matencentrum). 1983. 299p. NTIS (US Sales Only), PC 
A13/MF AO1. File Number DE86780441. 

Items within the scope of EDB have been entered separately 
into the data base. (ACR) 


28534 (TNO-REP—1984, pp 29-31) Effect of ionizing 
radiation on the biological activity of activated oncogenes and 
dormant proto-oncogenes. Angenent, G.C.; Berg, K.J. van 
den. 1984. NTIS (US Sales Only), PC Al4/MF AOl1. File 
Number DE86780442. 

In REP annual report 1984. 

The authors have studied the effect of ionizing radiation on 
the cloned human activated Ha-ras oncogene, on the Ha-ras gene in 
integrated form and on the dormant proto-oncogene murine c-mos 
using the NIH/3T3 transfection system. NIH/3T3 cells were trans- 
fected with DNA from the plasmid pT24 carrying the cloned Ha- 
ras oncogene of the T24 bladder carcinoma cell line. Various indi- 
vidual foci which developed were injected into nude mice. DNA 
was isolated from tumours, digested with the restriction enzyme 
Bam HI, electrophoresed on agarose and blotted onto nitrocellulose 
filter according to Southern. Hybridization with a pT24 probe 
showed that all the primary foci of transformed cells contained var- 
ious fragments of the pT24 plasmid indicating that fibroblast trans- 
formation had been induced by introduction of the Ha-ras onco- 
gene. 6 refs.; 1 figure. 


28535 (TNO-REP—1984, pp 11-13) Effectiveness of ra- 
diation treatments on the rectum of the WAG/Rij rat. Kal, 
H.B.; Litjens, I.W.M.; Fieret, E. 1984. NTIS (US Sales 
Only), PC Al4/MF A0O1. File Number DE86780442. 

In REP annual report 1984. 

In radiotherapy of the pelvic and abdominal regions the par- 
tially irradiated intestine is a critical normal tissue at risk; often the 
large bowel has to be included in the treatment fields. To evaluate 
and/or select treatment regimens the tolerance dose of the intestine 
for acute as well as late effects has to be known. Hubman described 
an irradiation set up and a method to evaluate the response of the 
rat rectum to radiation doses with rectal obstruction as endpoint. In 
the present study an identical irradiation setup was applied and the 
response of the rectum of the female WAG/Rij rat to single and 
fractionated doses using this endpoint was studied. 5 refs.; 2 figs. 


28536  (TNO-REP—1984, pp 15-17) Early effects of 
fractionated thoracic irradiation in WAG/Rij rats. Rongen, 
E. van; Tan, C.H.T.; Zurcher, C. 1984. NTIS (US Sales 
Only), PC Al4/MF AO1. File Number DE86780442. 

In REP annual report 1984. 

A program was started with the aim to obtain information 
on the effects of fractionated and low dose rate irradiation on the 
incidence and extent of radiation fibrosis in rat lung and to deter- 
mine the halftime for repair for this type of injury. The program 
was started with a number of regimens consisting of single and 
fractionated irradiations of the thorax of 12 week old female 
WAG /Rij rats. The aim of the experiment was to induce late lung 
damage, therefore the maximum accumulated doses of each regi- 
men were chosen to be in the order of the LDso for radiation pneu- 
monitis. It was expected that the animals surviving pneumonitis and 
those who were irradiated to a dose just too low to cause pneumo- 
nitis had the highest risk for developing fibrosis. 10 refs.; 1 figure; 1 
table. 


28537 (TNO-REP—1984, pp 25-27) Flow cytometric 


measurements of chromosomal aberrations in cultured mam- 
malian cells transformed by ionizing radiation. Barendsen, 
G.W.; Gaiser, J.F.; Wilder, M.; Aten, J.A. 1984. NTIS (US 
Sales Only), PC Al4/MF A0O1. File Number DE86780442. 

In REP annual report 1984. 

To check the hypothesis that non-random structural changes 
or rearrangements, involving a restricted number of chromosomal 
sites, are the primary events in the process of induction of morpho- 
logical malignant transformation of cultured mammalian cells by 
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ionizing radiations, it is necessary to distinguish primary aberrations 
in irradiated individual cells from changes which develop secondar- 
ily during subsequent proliferation of the transformed cells required 
for the development of malignant clones. For an analysis of 
changes in distributions of chromosomal DNA content by flow cy- 
tometry, it is important having available a cell line with a small 
number of chromosomes, yielding a small number of peaks in the 
flow karyogram. Therefore, a cell culture was started from a new- 
born Chinese hamster. Cytogenetic analysis showed that up to pas- 
sage 30 the majority of the untransformed cells contain 22 chromo- 
somes. It is shown that an aberration is present in most if not all 
cells of the transformed clone and that therefore this change must 
have been induced in the primary transformed cell. 3 refs.; 1 figure. 


28538 (TNO-REP—1984, pp 7-10) Response of different 
species to high dose total body irradiation. Broerse, J.J.; 
Hennen, L.A.; Zoetelief, J. 1984. NTIS (US Sales Only), 
PC A14/MF AO1. File Number DE86780442. 

In REP annual report 1984. 

During the past decade relatively few new studies have been 
initiated on the response of different species to high-dose total irra- 
diation. The experimental data from various laboratories show a 
considerable variation in LD(50/30d) values. Part of the discrepan- 
cies in the LDSO values can possibly be attributed to inadequacies 
in the dosimetry procedures and exposure arrangements employed. 
In this paper, a summary of LD(50/30d) values in rodents (general- 
ly irradiated at an age of about 12 weeks) employed at the REP 
institutes is given. For the same species considerable differences in 
radiosensitivity are observed. Moreover, the influence of the inho- 
mogeneity of the dose distribution on the survival of haemopoietic 
stem cell is illustrated in a table. 5 refs.; 2 tabs. 


28539 (TNO-REP—1984, pp 57-59) Heat-induced micro- 
circulatory stoppage strongly ces tumour control by ra- 
diation. Reinhold, H.S.; Berg-Blok, A.E. van den. 1984. 
NTIS (US Sales Only), PC A14/MF AOl1. File Number 
DE86780442. 

In REP annual report 1984. 

The effects of hyperthermia on tumour growth may be ex- 
erted mainly by either a direct inhibitory effect on tumour cells or 
by blocking the microcirculation in the tumour. This problem 
formed the basis of the present experiments in which radiation 
treatment was followed by hyperthermia and the observed end- 
points included an evaluation of the microcirculation as well as the 
cure rate of the tumours. 5 refs.; 2 figs. 


28540 (UCRL—12273) Estimate of radiation dose to thy- 
roids of the Rongelap children following the Bravo event. 
James, R.A. (Lawrence Livermore National Lab., CA 
(USA)). 16 Dec 1964. Contract W-7405-ENG-48. 10p. 
NTIS, PC A0O2/MF AOl1; 1; GPO Dep. File Number 
DE86008 167. 

An estimate is made of the radiation dose to the thyroids of 
Rongelap children following the Bravo event of March 1, 1954. 
The available experimental data are used to estimate the dose under 
two alternate assumptions of mode of intake: (1) all of the intake 
was by inhalation, and (2) all of the intake was by oral ingestion. It 
is concluded that the most probable dose to the thyroid of a 3- to 4- 
year-old girl is in the range 700 to 1400 rad. 


28541 RAD6 gene of Saccharomyces cerevisiae encodes a 
protein containing a tract of 13 consecutive aspartates. Reyn- 
olds, P.; Weber, S.; Prakash, L. (Univ. of Rochester School 
of Medicine and Dentistry, NY). Proceedings of the National 
Academy of Sciences of the United States of America; 82: 168- 
172(Jan 1985). Contract AC02-76EV03490. 

The RAD6 gene of Saccharomyces cerevisiae is required for 
postreplication repair of UV-damaged DNA, for induced mutagen- 
esis, and for sporulation. The authors have mapped the transcripts 
and determined the nucleotide sequence of the cloned RAD6 gene. 
The RAD6 gene encodes two transcripts of 0.98 and 0.86 kilobases 
which differ only in their 3’ termini. The transcribed region con- 
tains an open reading frame of 516 nucleotides. The rad6-1 and 
rad6-3 mutant alleles, which the authors have cloned and se- 
quenced, introduce amber and ochre nonsense mutations, respec- 
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tively into the open reading frame, proving that it encodes the 
RAD6 protein. The RAD6 protein predicted by the nucleotide se- 
quence is 172 amino acids long, has a molecular weight of 19,704, 
and contains 23.3% acidic and 11.6% basic residues. Its most strik- 
ing feature is the highly acidic carboxyl terminus: 20 of the 23 ter- 
minal amino acids are acidic, including 13 consecutive aspartates. 
RAD6 protein thus resembles high mobility group proteins HMG-1 
and HMG-2, which each contain a carboxyl-proximal tract of 
acidic amino acids. 48 references, 6 figures. 


28542 Untargeted mutagenesis induced by UV in the lacl 
gene of Escherichia coli. Christensen, R.B.; Christensen, 
J.R.; Koenig, I.; Lawrence, C.W. (Univ. of Rochester, NY). 
Molecular and General Genetics; 201: 30-34(1985). Contract 
AC02-76EV03490. 

Using a nonselective method, the authors have estimated the 
proportion of untargeted mutations in the lacI gene of E. coli by 
transferring either irradiated or unirradiated F’ pro lac plasmids 
from an excision deficient donor to an excision deficient pro lac de- 
leted recipient that had been irradiated and allowed to induce recA 
dependent functions for 30 min. The authors find that about 10% of 
the mutations induced by either 3.5 Jm~? or 7 Jm~? UV are untar- 
geted. 26 references, 1 table. 


28543 Conjugation-dependent enhancement of induced 
and spontaneous mutation in the lacI gene of E. coli. Chris- 
tensen, R.B.; Christensen, J.R.; Lawrence, C.W. (univ. of 
Rochester, NY). Molecular and General. Genetics; 201: 35- 
37(1985). Contract AC02-76EV03490. 

The frequency of lac~ mutations induced in an F'lacI/sup S/ 
plasmid, transferred by conjugation from UV-irradiated, excision- 
deficient donors to excision-deficient, A pro lac recipients, is 2-3 
fold higher than that typical of non-mating cells which contain the 
plasmid. These additional induced mutations can probably be as- 
cribed to errors made during the first, or repliconation, synthesis 
that takes place in the recipient during the course of plasmid trans- 
fer. The authors also find that spontaneous mutation rates are en- 
hanced in conjugating cells, indicating that fewer errors are cor- 
rected, or more made, during transfer replication. 17 references, 1 
figure, 2 tables. 


28544 Microscopic radiation damage to air-dried human 
blood cells caused by 1.7-MeV /sup 1,2,3/H and *He beams. 
Slatkin, D.N.; Shroy, R.E.; Jones, K.W. (Brookhaven Na- 
tional Lab., Upton, NY). Nuclear Instruments and Methods 
in Physics Research, Section B: Beam Interactions with Materi- 
als and Atoms; B9: 66-70(1985). Contract AC02-76CH00016. 

Monocellular layers of air-dried human blood on glass mi- 
croscope slides were bombarded by 1.7 MeV /sup 1,2,3/H or *He 
beams at ambient room temperature at one-third atmosphere pres- 
sure of helium gas, with particle fluences up to 3 x 10'7 cm™?. Air- 
dried blood cells were studied because such specimens are readily 
available in hospitals and because air-drying is not expected to alter 
elemental composition or distribution. Observations of microscopic 
radiation damage to these specimens indicate approximate upper 
limits of tolerable fluence prior to cell destruction and therefore in- 
dicate where the determination of elemental concentrations in air- 
dried cells by the technique of charged particle-induced X-ray fluo- 
rescence may encounter problems. Characteristic P, S, Cl, and Ca 
X-ray yields were measured from multicellular layers of air-dried 
blood during proton bombardment, and neutron emission was meas- 
ured from triton-bombarded cells fixed in deuterated formaldehyde. 
These measurements are discussed with reference to disruption of 


cell structure expected from particle irradiation. 4 figures, 9 refer- 
ences. 


28545 Hyperuricemia in the inhabitants of the Marshall 
Islands. Adams, W.H.; Harper, J.A.; Heotis, P.M.; Jamner, 
A.H. (Brookhaven National Lab., Upton, NY). Arthritis and 
Rheumatism; 27: No. 6, 713- -716(Jun 1984). 

Annual medical examinations are conducted by Brookhaven 
National Laboratory (BNL) for a population of Marshallese who 
were accidentally exposed to radioactive fallout in 1954, for a com- 
parison population, and for all inhabitants of the atolls of Rongelap 
and Utirik. Disease surveillance includes analysis of serum samples. 
Elevated serum uric acid (SUA) levels are common along Pacific 
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populations, and modifying environmental factors have been inves- 
tigated as a cause for this finding. The authors have studied SUA 
levels of people living in the Marshall Islands, and have found ele- 
vated values similar to those reported for other Micronesian popu- 
lations. The nearly Gaussian distribution of individual serum uric 
acid values for men, and for women 345 years of age, indicates 
that the elevation is due to a regularized increase in serum uric acid 
rather than to a subpopulation that has pathologic hyperuricemia. 
The higher serum uric acid levels appear, therefore, to be normal 
for the Marshallese, a conclusion supported by the infrequency of 
clinical gout in the population tested. 


28546 Plasmid containing a DNA ligase gene from Hae- 
mophilus influenzae. McCarthy, D.; Griffin, K.; Setlow, J.K. 
(Brookhaven National Lab., Upton, NY). Journal of Bacteri- 
ology; 158: No. 2, 730-732(May 1984). 

A ligase gene from Haemophilus influenzae was cloned into 
the shuttle vector pDM2. Although the plasmid did not affect X- 
ray sensitivity, it caused an increase in UV sensitivity of the wild- 
type but not excision-defective H. influenzae and a decrease in UV 
sensitivity of the rec-1 mutant. 14 references, 2 figures. 


28547 Radon and its daughters in vivo. Rundo, J. (Ar- 
gonne National Lab., IL). Bangason Bango Hakhoe Chi; 4 
No. 3, 187-192(May 1984). (In Korean). 

Prolonged exposure to radon should build up a reservoir of 
radon in body fat and fluids. If the subject moved to an environ- 
ment with a lower radon concentration from an environment with 
a higher level of radon, the result would be an exhalation of radon, 
and the initial exhalation rate of radon should depend of the radon 
concentration inhaled. This paper describes the behavior of radon 
and its daughters in vivo and a relationship between the radon ex- 
halation rate and the time after a meal. A major but short-lived 
postprandial increase in the exhalation rate of radon was observed. 
The author reports a similar effect in the exhalation rate of radon 
by persons containing no radium. It should be noted that the possi- 
bility exists that a large amount of radon daughters in the chest 
may interfere in the investigation of possible internal contamination 
with plutonium or other actinides by external counting. 8 figures. 


28548 Repair processes in radiation-induced transforma- 
tion. Elkind, M.M.; Han, A.; Hill, C.K.; Buonaguro, F. 
(Colorado State Univ., Fort Collins). Transplantation Pro- 
ceedings; 16: No. 2, 386-389(Apr 1984). Contract W-31-109- 
ENG-38. 

The authors used the cell system developed in the laboratory 
of Charles Heidelberger designated 10T1/2. These cells were de- 
rived from C3H mouse embryo tissue. Under normal circumstances, 
10T1/2 cells form a confluent sheet of contact-inhibited cells. 
Focus formation, due to the sustained division of a transformant on 
top of a contact inhibited confluent layer of cells, is used as a quan- 
titative measure of induced transformation. Some chemical carcino- 
gens and near ultraviolet radiation induce transformation with little 
if any attendant cytotoxicity. In contrast, ionizing radiation is an in- 
efficient inducer, which shows the dose dependencies of cell surviv- 
al and transformation with ©Co y-rays. To determine whether 
repair plays a role in transformation, both fractionation and low 
dose rate irradiation experiments were performed. In all instances, 
the effect of spreading the radiation treatment over time - while 
cells were maintained under conditions that support active growth 
and cultures were not confluent or crowded - was determined in 
terms of net survival as well as net transformation frequency. Com- 
parisons were made with cells treated with single exposures deliv- 
ered at a high dose rate. 


28549 Radioprotection by superoxide dismutase of macro- 
phage progenitor cells from mouse bone marrow. Petkau, A 
Chelack, W.S. (Atomic Energy of Canada Ltd. Res. Co., 
Pinawa, Manitoba). Biochemical and Biophysical Research 
Communications; 119: No. 3, 1089-1095(30 Mar 1984). 

X-ray survival of cultured macrophage progenitor cells from 
mouse bone marrow was represented by a two component curve, 
both in the absence and presence of superoxide dismutase. Protec- 
tion by the enzyme was limited to the radiosensitive fraction, for 
which a dose modifying factor of 2.8 +/- 0.7 was obtained. Cata- 
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lase did not protect. Survival of the radiosensitive fraction, with 
and without exogenous superoxide dismutase, was temperature-de- 
pendent, whereas that of the radioresistant fraction was not. In the 
former case, the energy required for the enzyme-treated cells was 
~ 13kJ/mol. 15 references, 2 figures, 1 table. 


28550 Significance of chromosome abnormalities. Bender, 
M.A. (Brookhaven National Lab., Upton, NY). pp 281-289 
of Radiation carcinogenesis: epidemiology and biological 
significance. Boice, J.D. Jr.; Fraumeni, J.F. Jr. New York, 
NY; Raven Press (1984). Contract AC02-76CH00016. 

Although Theodor Bovari's hypothesis that some imbalance 
in cellular chromosome content might destine such cells to malig- 
nant behavior remains unproven, it seems that chromosome aberra- 
tion data, in general, are trying to reveal something regarding radi- 
ation carcinogenesis. They point to dose-effect relationships that 
seem useful in interpreting epidemiological radiation carcinogenesis 
data, and they are consistent with what is known about the roles of 
DNA damage and repair, and the effects of genetic deficiencies of 
various forms of DNA repair among people. I suspect data on 
chromosome aberrations in Hiroshima and Nagasaki survivors may 
well provide the best test we have of the plausibility of the physi- 
cists dose-estimate revisions, and thus contribute greatly to our con- 
fidence in human somatic risk estimates based on the cancer epide- 
miology at Hiroshima and Nagasaki. 32 references. 


28551 Cytometric analysis of mammalian sperm for in- 
duced morphologic and DNA content errors. Pinkel, D. 
(Lawrence Livermore National Lab., CA). pp 111-126 of 
Biological dosimetry. Eisert, W.G.; Mendelsohn, M.L. 
(eds.). Berlin, Germany, F.R.; Springer-Verlag (1984). Con- 
tract W-7405-ENG-48. 

DNA content errors in germ cells have been detected by cy- 
tological techniques at specific points during spermatogenesis such 
as meiosis, and the consequences of the errors have been deter- 
mined by post fertilization karyotype analysis. Recently flow cyto- 
metric measurements have been able to detect radiation induced 
DNA content errors in sperm and spermatids, yielding information 
where it was previously unavailable. In this article the author re- 
views some flow-cytometric and image analysis procedures under 
development for quantitative analysis of sperm morphology. The 
author also summarizes the results of flow-cytometric DNA-con- 
tent measurements on sperm from radiation exposed mice, relates 
these results to the available cytological information, and discusses 
their potential dosimetric sensitivity. 


28552 Late radiation effects in Marshall Islanders ex- 
posed to fallout 28 years ago. Conard, R.A. (Brookhaven 
National Lab., Upton, NY). pp 57-71 of Radiation carcino- 
genesis: epidemiology and biological significance. Boice, 
J.D. Jr.; Fraumeni, J.F. Jr. (eds.). New York, NY; Raven 
Press (1984). 

In 1954, following detonation of a megaton nuclear device at 
Bikini, an unfortunate accident occurred owing to an unpredicted 
shift in winds resulting in exposure to radioactive fallout of 250 
Marshallese people, 28 American servicemen on atolls to the east, 
and 23 Japanese fishermen on their fishing vessel. In this presenta- 
tion, medical findings in the exposed Marshallese noted over the 
past 28 years is briefly reviewed with particular emphasis on late 
effects on the thyroid gland. The Marshallese were too far distant 
from the detonation for any direct effects, and their exposure was 
due entirely to fallout radiation during the 2 days prior to evacu- 
ation. This consisted of penetrating whole-body gamma radiation, 
irradiation of the skin (principally beta radiation) from fallout de- 
posited on the skin, and internal absorption of radionuclides from 
ingestion of contaminated food and water. The most serious inter- 
nal exposure was that to the thyroid from radioiodines, which were 
relatively abundant in the fallout. 63 references, 1 figure, 4 tables. 


28553 Oocyte toxicity: female germ-cell loss from radi- 
ation and chemical ex Dobson, R.L. (Lawrence 
Livermore National Lab., CA). pp 201-202 of Reproduc- 
tion: the new frontier in occupational and environmental 
health research. New York, NY; Alan R. Liss, Inc. (1984). 
Contract W-7405-ENG-48. 

In some mammals, female germ cells are extraordinarily sen- 
sitive to killing by exposure to ionizing radiation, especially during 
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development. Immature oocytes, which constitute the lifetime 
germ-cell pool of the female, have an LDso in juvenile mice of only 
6 rad (compared with typical LDsos of 100-300 rad for most other 
cell types studied). Essentially, the entire germ-cell supply in female 
squirrel monkeys is destroyed prenatally by exposure of only 0.7 
rad/day. Severe but lesser destruction has been found in other spe- 
cies. However, evidence suggests (though not ruled out for all de- 
velopmental stages) that unusually high sensitivity probably does 
not occur in the human female. Germ cells can also be killed by 
certain chemicals, and similarities exist between chemical and radi- 
ation effects. More than 75 compounds have been quantitatively 
studied in mice, with determination of OTI values (OTI = oocyte 
toxicity index = mouse LDso/oocyte LDso) to measure the degree 
of preferential oocyte killing. High sensitivity in mice does not 
mean necessarily high sensitivity in women. Of special interest is 
the recent discovery that the lethal target in the extremely sensitive 
mouse immature oocyte is probably the plasma membrane, not 
DNA. Since mouse data form the main basis from which human 
genetic hazard (for both radiation and chemicals) is estimated, this 
has important implications for the determination of genetic risk in 
women. 


28554 Toxicity of uranium to Daphnia magna. Poston, 
T.M.; Hanf, R.W. Jr.; Simmons, M.A. (Pacific Northwest 
Lab., Richland, WA). Water, Air, and Soil Pollution; 22: 289- 
298(1984). Contract AC06-76RL01830. 

The toxicity of U to Daphnia magna was determined in 
acute and chronic tests. The 48-hr LC/sub 50/ of U (VI) in Colum- 
bia River water was 6 mg L™*. Acute toxicity diminished by a 
factor of 7.5 as mean water hardness and alkalinity values increased 
from 70 mg L~! and 57 mg L~ to 195 mg L~ and 130 mg L~4, 
respectively. This effect was most likely the result of complexation 
of uranyl ion with carbonate ions. D magna reproduction was sup- 
pressed in Columbia River water at U concentrations between 0.5 
and 3.5 mg L~*. Potential hazards of U to aquatic life are discussed 
as they relate to mining practices. 14 references, 5 tables. 


28555 Relevance of animal studies to the human experi- 
ence. Fry, R.J.M. (Oak Ridge National Lab., TN). pp 337- 
346 of Radiation carcinogenesis: epidemiology and biologi- 
cal significance. Boice, J.D. Jr.; Fraumeni, J.F. Jr. (eds.). 
New York, NY; Raven Press (1984). Contract W-7405- 
ENG-26. 

Animal experiments are being used to examine a number of 
physical and biological factors that influence risk estimations, 
though not usually in coordination with epidemiologists. It is clear 
that the different mechanisms involved in different types of tumors 
are reflected in the diversity of dose-response relationships. The 
forms of the dose-response relationships are influenced by both the 
initial events and their expression. Evidence is accumulating that 
many initiated cells do not get expressed as overt cancers and that 
host factors may play a major role in the expression of potential 
tumor cells. There is a need for information about the relationship 
of the natural incidence and susceptibility to radiation induction for 
more tumor types. Such experiments will help answer the question 
of which risk estimate models are appropriate for different tumor 
types, and they can be carried out on animals. Perhaps because of 
the importance of host factors, risk estimates as a percentage of the 
natural incidence appear to be similar for human beings and mice 
for a small number of tumor types. Animal experiments must 
remain a major approach to the investigation of mechanisms of car- 
cinogenesis. 22 references, 5 figures, 2 tables. 


28556 Retention of a fallout simulant containing **Cs by 
pine and oak trees. Witherspoon, J.P.; Taylor, F.G. Jr. (Oak 
Ridge National Lab., TN). Health Physics; 17: 825-829(1969). 

Small white pine (Pinus strobus) and red oak (Quercus 
rubra) trees were contaminated in the field without a fallout simu- 
lant consisting of 88-175 y dia. quartz particles containing ‘*Cs. 
Whole plants were harvested at intervals up to 33 days after appli- 
cation of the simulant, and the ‘**Cs retention by each species was 
determined. The initial fraction of the simulant retained by foliage 
was higher in the oaks (0.35) than in the pines (0.24). However, 
after 1 hr, the broad leaved oaks had lost 90.5% of the initial **Cs 
concentrations while the pines had lost only about 10%. These 
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early retention differences are related to the effects of wind on the 
two distinct foliage types. Effective half-lives were calculated for 
both species at intervals of 0.1 day, 1-7 days and 7-33 days. For 
pine trees these values were 0.25, 4.53 and 20.66 days, iespectively. 
For oaks they were 0.12, 1.41 and 24.86 days. Loss of particles 
(#54Cs) was due, primarily, to the weathering action of wind and 
rain during the study. The effects of wind and the first rain follow- 
ing contamination accounted for a large percentage of the total ra- 
dionuclide loss during the study. 10 references, 2 figures, 2 tables. 


28557 Uptake and excretion of ‘**Cs from fallout simu- 
lant and vegetation by cotton rats. Kitchings, J.T. III; 
Dunaway, P.B.; Story, J.D. (Oak Ridge National Lab., TN) 
Health Physics; 17: 265-277(1969). 

Cesium-134 tagged simulants with varying in vitro nuclide 
solubilities were analyzed with respect to absorbabilities of the 
184Cs by the gastrointestinal tract of cotton rats (Sigmodon hispi- 
dus). Analysis of fecal material showed a rapid increase in radioac- 
tivity until the 42nd hr postadministration. Complete passage of the 
particulate matter was assumed to have occurred by the 66th hr. 
The elimination coefficients (A/sub b/) and biological half-lives (T/ 
sub b/) of the ***Cs absorbed from the various simulants were: (1) 
0.76%/hr, 3.79 days; (2) 1.16%/hr, 2.50 days; (3) 1.46%/hr, 1.98 
days. The second experimental phase was to establish uptake rates 
and equilibrium levels for ™*Cs in laboratory-born and wild- 
trapped cotton rats under chronic ingestion conditions, using ***Cs 
tagged lettuce as simulated contaminated vegetation, and to deter- 
mine retention curves for **Cs following termination of the chron- 
ic ingestion regimen. The ***Cs uptake for both groups appeared to 
be a multicomponent curve. It appears that the type of material in- 
gested and the method of ingestion, acute (simulant particles) vs. 
chronic (vegetation), influenced the metabolic kinetics of ‘Cs in 
cotton rats under laboratory conditions. Presumably, the cesium T/ 
sub b/ was shorter in animals receiving a single dose of simulant 
because less cesium was incorporated in systemic compartments 
with slow uptake and long retention times. 12 references, 3 figures, 
6 tables. 


28558 Radiation damage to forest surrounding an un- 
shielded fast reactor. Witherspoon, J.P. (Oak Ridge National 
Lab., TN). Health Physics; 11: 1637-1642(1965). 

In May 1964, radiation effects were observed in conifer and 
hardwood tree species growing within 20 m of the Health Physics 
Research Reactor. Cumulated fast neutron doses ranged from 265 
to 996 rad (tissue dose in air), delivered sporadically over the previ- 
ous year. During the summer, vegetation damage patterns extended 
out to 40 m from the reactor. Conifers within this distance exhibit- 
ed severe growth retardation and needle mortality in areas receiv- 
ing total cumulated fast neutron doses of between 100 and 250 rad. 
Site factors such as soil disturbance, moisture stress and poor nutri- 
ent status contributed to observed radiation effects. 15 references, 2 
figures, 2 tables. 
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28559 Kinetics of water loss and the likelihood of intra- 
cellular freezing in mouse ova. Mazur, P.; Rall, W.F.; Leibo, 
S.P. (Oak Ridge National Lab., TN). Cell Biophysics; 6: 197- 
213(1984). Contract W-7405-ENG-26. 

To avoid intracellular freezing and its usually lethal conse- 
quences, cells must lose their freezable water before reaching their 
ice-nucleation temperature. One major factor determining the rate 
of water loss is the temperature dependence of water permeability, 
L/sub p/ (hydraulic conductivity). Because of the paucity of water 
permeability measurements at subzero temperatures, that tempera- 
ture dependence has usually been extrapolated from above-zero 
measurements. The extrapolation has often been based on an expo- 
nential dependence of L/sub p/ on temperature. This paper com- 
pares the kinetics of water loss based on that extrapolation with 
that based on an Arrhenius relation between L/sub p/ and tempera- 
ture, and finds substantial differences below -20 to -25°C. Since the 
ice-nucleation temperature of mouse ova in the cryoprotectants 
DMSO and glycerol is usually below -30°C, the Arrhenius form of 
the water-loss equation was used to compute the extent of super- 
cooling in ova cooled at rates between 1 and 8°C/min and the con- 
sequent likelihood of intracellular freezing. The predicted likeli- 
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hood agrees well with that previously observed. The water-loss 
equation was also used to compute the volumes of ova as a function 
of cooling rate and temperature. The computed cell volumes agree 
qualitatively with previously observed volumes, but differed quanti- 
tatively. 25 references, 5 figures, 3 tables. 


5603 Chemicals Metabolism And Toxicology 


REFER ALSO TO CITATION(S) 26869, 26870, 26916, 26917, 26918, 26919, 
26935, 26959, 26960, 27055, 27055, 27055, 27056, 27073, 27776, 27780, 28279, 
28335, 28344, 28345, 28387, 28387, 28394, 28437, 28509, 28523, 28553 


28560 (CONF-850943—7) Cadmium toxicity in Droso- 
phila: genetic and physiological parameters. Jacobson, K.B.; 
Williams, M.W.; Turner, J.E.; Christie, N.T. (Oak Ridge 
National Lab., TN (USA)). 1985. Contract ACO05- 
840OR21400. 4p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86008973. 

From 5. international conference on heavy metals in the en- 
vironment; Athens, Greece (10 Sep 1985). 

We are searching for physicochemical characterizations of 
metal ions so that their mechanisms of toxicity in animals may be 
understood. As a consequence of understanding these mechanisms, 
the ability to predict the toxic reaction under new or different cir- 
cumstances may become possible. In this study we examine: (1) cor- 
relation of the thermodynamic properties of some multivalent ca- 
tions to thier acute toxicity in Drosophila and mice; (2) the genetic 
factors of Drosophila that pertain to resistance to cadmium and 
other toxic cations, and (3) physiological and biochemical responses 
of Drosophila to metal ions in the diet. 6 refs., 2 tabs. 


28561 (CONF-8604155—1) Enhanced tumor development 
by butylated hydroxytoluene (BHT) in liver, lung and gastro- 
intestinal tract. Witschi, H.P. (Oak Ridge National Lab., 

TN (USA)). 3 Apr 1986. Contract AC05-840R21400. 14p. 
NTIS, PC A02/MF AOI - GPO. File Number T186009149. 

From International perspectives symposium on food antioxi- 
dants; Washington, DC, USA (21 Apr 1986). 

Continuous feeding of 0.5% or 0.05% of butylated hydroxy- 
toluene (BHT) enhances the development of spontaneously occur- 
ring liver tumors in C3H mice, but not in BALB/c mice. In mouse 
lung, the tumor-enhancing effects of BHT vary with the carcinogen 
used and in the gastrointestinal tract of mice and rats BHT en- 
hances development of dimethylhydrazine-induced tumors but is 
without effect on tumors produced by methylnitrosourea. Strain 
differences, effect upon various carcinogens, paradoxical dose-re- 
sponses and mechanisms of action remain major questions in the 
toxicology of BHT. 14 refs., 2 tabs. 


28562 (KFK-PEF—1) Air pollutants and diseases of the 
human respiratory tract. Seidel, A.; Wiener, M. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Pro- 
jekt Europaeisches Forschungszentrum fuer Massnahmen 
zur Luftre). Mar 1985. 18lp. (in German). (CONF- 
8502117—). NTIS (US Sales Only), PC A09/MF AO1. File 
Number DE86750884. 

From Colloquium on air pollutants and diseases of the 
human respiratory tract; Karlsruhe, F.R. Germany (4 Feb 1985). 

This volume contains the extended version of lectures which 
were presented during the Colloquium on "Air pollutants and dis- 
eases of the human respiratory tract”. The papers summarize our 
present knowledge about the components of air pollution which are 
of possible importance for human health. Effects of air pollutants 
on the respiratory tract of children are discussed in addition to re- 
sults of epidemiological and clinical studies with adults. The acute 
and chronic reactions of the human pulmonary tract, which are 
possibly related to air pollutants are considered and current views 
about the etiology of bronchial carcinomas are presented. (orig./ 
MG). 
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28563 (KFK-PEF—2, pp 267-273) Examination of the 
wood quality of affected firs and spruces of important forest 
areas in Baden-Wuerttemberg use materials and application 
testing. Grammel, R.H. (Freiburg Univ., Germany, F.R. 
Inst. fuer Forstbenutzung und Forstliche Arbeitswissens- 
chaft). Apr 1985. (In German). NTIS (US Sales Only), PC 
A99/MF AOl. File Number DE86751479. (CONF- 
8503225—). 

From 1. status colloquium of the European Research Center 
project for air pollution abatement measures (PEF) of Kernfors- 
chungszentrum Karlsruhe G.m.b.H.; Karlsruhe, F.R. Germany (5 
Mar 1985). 

Changes in the technological properties of wood which 
might occur owing to forest dieback, would lead to hardly estima- 
ble economic losses along with a rapid decline of the viability of 
forestry industries, e.g. owing to a reduction of saw-timber quality 
or a negative development of such parameters like yield, whiteness, 
etc. which determine cellulose and paper production. Testing of the 
damage-dependent development of the physico-mechanical proper- 
ties like density, strength, swelling and shrinking behaviour and 
other characteristics, is performed as materials testing using flawless 
samples. In addition, examinations cover squared timber of com- 
mercial dimensions. This core test programme is accompagnied by 
studies of other points of interest like the correlations between 
damage degree and shearing strength as well as fundamentals of 
wood technology like correlations between annual ring width, 
autumn-wood proportion and strength properties. Data evaluated to 
date suggest that there are no clear differences of strength between 
damage classes which may not be attributed to differences in annual 
ring widths or bulk densities. However, additional thorough-going 
studies are needed to find scientifically accurate answers to the 
many questions raised. 


28564 (ORNL—6198) Preliminary assessment of the 
health and environmental impacts of transporting M55 rock- 


ets from Lexington-Blue Grass Depot activity, Anniston 

Army depot, and Umatilla depot activity to alternative dispos- 

al facilities. Carnes, S.A.; Breck, J.E.; Copenhaver, E.D.; 
Griffin, GD; 


Coleman, P.R.; 3 Hillsman, E.L.; Holcomb, 
M.C.; Johnson, P.E.; Kornegay, F.C; Peterson, B.E. (Oak 
Ridge National Lab., TN (USA)). Mar 1986. Contract 
AC05-840R2 1400. 279p. NTIS, PC A13/MF A011; 1; GPO 
Dep. File Number DE86008423. 

This assessment discusses the potential health and environ- 
mental impacts of transporting M55 rockets filled with nerve agent 
GB or VX from various existing Army storage depots to alterna- 
tive Army depots for disposal. The origin depots include Anniston 
Army Depot in Alabama, Lexington-Blue Grass Depot Activity in 
Kentucky, and Umatilla Depot Activity in Oregon. The destination 
depots include Pine Bluff Arsenal in Arkansas, Tooele Army Depot 
in Utah, and the facility on Johnston Island in the central Pacific 
Ocean. This assessment considers the possible impacts of normal 
transport operations and of two postulated accident scenarios on 
the air quality, ground and surface water, aquatic ecology, terrestri- 
al ecology, human health, and cultural and socioeconomic re- 
sources of the various transport corridors involved. The impacts of 
these scenarios are assessed for truck, train, and air transport for 
each orgin-destination pair. The analysis considers three basic sce- 
nario during transport: (1) normal operations with no atmospheric 
release of nerve agent; (2) a minor agent spill (the contents of one 
rocket being released to the biosphere); and (3) a worst-case acci- 
dent involving the release of a large, specified quantity of nerve 
agent to the biosphere. The extremely low probabilities of such ac- 
cidents, which are reported elsewhere, are noted. 


28565 (PB—86-139532/XAB) Interpretation of criteria 
commonly used to determine lead-po problem areas. 
Friend, M. (National Wildlife Health Lab., Madison, WI 
(USA)). 1985. 9p. NTIS, PC A02/MF AOI. 

The general characteristics of criteria commonly used by bi- 
ologists, administrators, and others for evaluating and interpreting 
data to determine whether lead poisoning is a problem on a site- 
specific area are summarized. 
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28566 (PB—86-141298/XAB) Chromium hazards to fish, 
wildlife; and invertebrates: a synoptic review. Eisler, R. (Pa- 
tuxent Wildlife Research Center, Laurel, MD (USA)). Jan 
1986. 70p. NTIS, PC A04/MF AO1. 

Ecological and toxicological aspects of chromium in the en- 
vironment are reviewed, with special reference to North American 
natural resources. Subtopics include chemical properties and back- 
ground concentrations in biological and abiotic samples, persist- 

ce, beneficial and protective properties, toxic and sublethal ef- 
fects, results of field investigations, and current recommendations 
for the protection of sensitive species of fish and wildlife. 


Skin penetration and metabolism of topically ap- 
plied chemicals in six mammalian species, including man: an 
in vitro study with benzo[a]pyrene and testosterone. Kao, J.; 
Patterson, F.K.; Hall, J. (Oak Ridge National Lab., TN). 
oe and Applied Pharmacology; No. 3, 502-16(Dec 

Because viable skin possesses enzyme activities, including 
those involved in the metabolism of xenobiotics, the extent to 
which cutaneous metabolism may influence the percutaneous fate of 
topically applied chemicals in the skin was examined in mammalian 
skin maintained as short-term organ cultures. Skin samples from 
mouse, rat, rabbit, guinea pig, marmoset, and man were examined. 
The results from studies with benzo[a]pyrene (BP) and testosterone 
showed that, in all species, metabolic viability was a major factor 
involved in the in vitro skin permeation of surface-applied chemi- 
cals. Permeation was accompanied by extensive cutaneous first pass 
metabolism; both parent compounds and a full spectrum of metabo- 
lites were found in the receptor fluid from viable skin preparations. 
However, in previously frozen nonviable skin preparations, essen- 
tially only unchanged parent compounds were detected in the re- 
ceptor fluid. Permeation of BP and testosterone was highest in 
mouse skin, and significant species variations in the metabolite pro- 
files were observed. Studies with mouse skin also demonstrated that 
induction of cutaneous drug-metabolizing enzymes can result in a 
two- to threefold increase in the in vitro permeation of topical BP, 
and a significant reduction in permeation was observed when KCN 
was added to the perfusion medium. These results indicate that dif- 
fusional and metabolic processes are intimately involved in the per- 
cutaneous fate of surface-applied chemicals. The relative impor- 
tance of these processes is dependent upon the physicochemical 
properties of the compounds and the metabolic capabilities of the 
skin toward the compounds in question. Furthermore, these find- 
ings suggest that meaningful in vitro studies on skin absorption 
should consider both diffusion and cutaneous biotransformation of 
the applied compound. 


28568 Acrylamide effects on the macaque visual system. 
I. Psychophysics and electrophysiology. Merigan, W.H.; 
Barkdoll, E.; Maurissen, J.P.J.; Eskin, T.A.; Lapham, L.W. 
(Univ. of Rochester Medical Center, NY). Investigative Oph- 
thalmology amp Visual Science; 26: No. 3, 309-316(Mar 
1985). Contract AC02-76EV03490. 

Oral acrylamide produces axonal swelling and later degen- 
eration and gliosis in the distal optic tract, especially within the lat- 
eral geniculate nucleus, of macaque monkeys. Measures of visual 
thresholds and cortical-evoked potentials were used to study the 
time course of visual changes during exposure to acrylamide in ma- 
caque monkeys. Contrast sensitivity, visual acuity, and flicker 
fusion frequency were reduced during exposure, and only flicker 
fusion recovered rapidly and completely after exposure. Pattern-re- 
versal-evoked responses exhibited increased latency and reduced 
amplitude during dosing but substantially recovered after exposure. 
Visual acuity and contrast sensitivity for high spatial frequencies 
were decreased throughout the 140 days of testing after dosing. 
These results suggest an acute general depression of visual capac- 
ities as the initial effect of acrylamide exposure, whereas later ef- 
fects were confined to high spatial frequencies. 29 references, 6 fig- 
ures. 
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28569 Control of mutagenesis and cell differentiation in 
cultured human and rodent cells by chemicals that initiate or 
promote tumor formation. Huberman, E.; Jones, C.A. (Ar- 
onne National Lab. IL). pp 77-100 of Assessment of risk 
m low-level exposure to radiation and chemicals. Wood- 
head, A.D.; Shellabarger, C.J.; Pond, V.; Hollaender, A. 
(eds.). New York, NY; Plenum Publishing Corporation 
(1985). 

To understand chemical carcinogenesis, scientists need to 
know more about the basic events underlying these processes. 
Tumor initiation and promotion, in particular, are known to be in- 
fluenced by environmental chemicals. Several studies have shown 
that after metabolic activation many chemical carcinogens that act 
as tumor initiators can bind to cellular macromolecules - including 
DNA, and can induce mutations in various cells. Tumor initiation 
appears to involve a mutation-like event in genes that control 
normal cell growth and differentiation. On the other hand, chemi- 
cals that promote tumor formation usually do not bind to DNA and 
are devoid of mutagenic activity. These agents, however, affect a 
number of cellular events including, in certain cells, the induction 
of cell differentiation. This last property led us to suggest that in 
promotion, expression of mutated tumor genes occurs in a process 
similar to gene expression during normal cell differentiation. To ex- 
amine this idea further and to investigate questions related to tumor 
initiation, we are studying the ability of tumor initiators and pro- 
moters to induce mutagenesis and cell differentiation in a variety of 
mammalian cell systems. 


28570 Physiological processes in soybean inhibited by 
gaseous pollutants but not by acid rain. Norby, R.J.; Richter, 
D.D.; Luxmoore, R.J. (Oak Ridge National Lab., TN). New 
Phytologist; 100: 79-85(1985). Contract AC05-840R21400. 

The responses of several physiological processes and indices 
were studied in soybean plants [Glycine max (L.) Merr. cv. Davis] 
exposed to combinations of polluted air (0.1 yl 1-' SO2 + 0.05 pl 
1-1 Os) and simulated acid rain (pH 3.4, 4.2 and 5.0). Plants exposed 
to the gaseous air pollutants had lower foliar concentrations of min- 
eral nutrients and chlorophyll. Leaf abscission was increased and 
photosynthesis, nitrogen fixation, and vegetative growth were in- 
hibited by SO. + Os. There was no evidence of adverse effects 
from acid rain on the physiology of this cultivar, regardless of the 
gaseous pollutant treatment. In the absence of fundamental physio- 
logical dysfunctions, acid rain is unlikely to reduce yield; hence, 
this study with Davis soybeans supports the conclusion of those 
field studies that have indicated no adverse effects of acid rain on 
soybeans. 21 references, 1 figure, 1 table. 


28571 Comparative toxicity of copper and acridine to 
fish, Daphnia and algae. Blaylock, B.G.; Frank, M.L.; 
McCarthy, J.F. (Oak Ridge National Lab., TN). Environ- 
mental Toxicology and Chemistry; 4: 63-71(1985). 

A comparison was made of the sensitivity of fish, Daphnia 
and algae to the toxic effects of copper and acridine. A series of 
toxicity tests was conducted with these organisms, and the follow- 
ing biological endpoints determined: LC50s for fish, LC50s and ef- 
fects on reproduction of Daphnia and 50% inhibition of the growth 
rate of algae. The 96-h LCO50s for bluegill (Lepomis macrochirus) 
and Daphnia magna exposed to copper were 2.2 and 0.13 mg/L, 
respectively. A chronic exposure to 0.03 mg/L of copper for 14 d 
significantly decreased reproduction in Daphnia. Exposure to 0.4 
and 0.2 mg/L copper inhibited the growth rate of Selenastrum ca- 
pricornutum and Chlorella vulgaris, respectively, by 50%. The 96-h 
LC50s for fathead minnows (Pimephales promelas) and D. magna 
exposed to acridine were 2.3 and 3.1 mg/L, respectively. A chronic 
exposure to 1.25 mg/L acridine for 14 d significantly inhibited re- 
production in Daphnia, and an exposure to 0.9 mg/L inhibited the 
growth rate of S. capricornutum by 50%. Based on the biological 
endpoints determined in these tests, Daphnia were more sensitive to 
copper than were fish or algae. In contrast, the most sensitive bio- 
logical endpoint in tests with acridine was the inhibition of algal 
growth. Comparison of these test results indicates that short-term 
toxicity tests used for screening toxicants for possible environmen- 
tal effects should include both plant and animal species. 16 refer- 
ences, 4 figures, 4 tables. 
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28572 Hematological responses to arsine exposure: quan- 
titation of exposure response in mice. Peterson, D.P.; Bhatta- 
charyya, M.H. (Argonne National Lab., IL). Fundamental 
and Applied Toxicology; 5: 499-505(1985). Contract W-31- 
109-ENG-38. 

Hematological responses of the of mice to arsine exposures 
for 1 hr at 5 to 26 part per million volume (ppmv) are described. 
Exposure concentrations ranged from a no-effect level for the end- 
points studied (5 ppmv) to a concentration lethal to all mice in 4 
days (26 ppmv). Hematocrit values at 24 hr after exposure de- 
creased linearly with increasing arsine concentration in the range 5 
to 26 ppmv; the hematocrits of the 26-ppmv group reached 10.5% 
at 24 hr, compared to 48.4% for control mice. Hematocritis of mice 
from all surviving groups were at or slightly above control values 
by 11 days after exposure. Changes in numbers of erythrocytes par- 
alleled changes in hematocrit. Significant increases in circulating re- 
ticulocytes occurred at 1 and 5 days after exposure ; reticulocyte 
values returned to control levels by 11 days after exposure. 
Changes in erythrocyte osmotic fragility were observed in mice ex- 
posed to 15 and 26 ppmv arsine. 22 references, 3 figures, 3 tables. 


28573 Projected uptake and toxicity of selenium com- 
pounds from the environment. Medinsky, M.A.; Cuddihy, 
R.G.; Griffith, W.C.; Weissman, S.H.; McClellan, R.O. (In- 
halation Toxicoloty Research Institute, Albuquerque, NM). 
Environmental Research; 36: 181-192(1985). Contract AC04- 
76EV01013. 

Industrial workers and members of the general public may 
be exposed to selenium by inhalation of selenium in the workplace 
or atmosphere or by ingestion of selenium in food. A model has 
been developed to evaluate the potential uptake of selenium in 
body tissues by these two exposure routes. Rates were estimated for 
transport of selenium between five compartments including lung, 
gastrointestinal tract, blood, liver and other tissues. Results of 
model simulations were compared to published tissue distribution 
information obtained from single inhalation exposures of rats and 
dogs to radiolabeled selenium compounds at concentrations from 20 
mg/m® to 20 /m® with initial body burdens of selenium ranging 
from 28 to 0.09 pg Se/kg body wt. The model was then modified 
to predict equilibrium organ concentrations of selenium in people 
after continual exposure to selenium in the air or in the diet. Daily 
intake levels of 100 /day and a fractional absorption value of 0.8 
were used. With an air concentration of 1 ng Se/m%, model predic- 
tions indicated that most of the total body selenium in people is 
likely to come from their diet because selenium in the urban atmos- 
phere contributes a very small part of the total body selenium. 
However, continual inhalation of selenium at the threshold limit 
value (TLV; 200 pg/m*) could contribute significantly to the total 
body burden of selenium. Levels of selenium predicted in lung, 
liver, and blood after inhaiation of selenium at the TLV were 
22,000, 1200, and 440 ng Se/g tissue. Predicted lung concentrations 
were near those that produced toxic effects in animals after inges- 
tion of Se. 31 references, 1 figure, 4 tables. 


28574 Increased lipid peroxidation in tissues of nickel 
chloride-treated rats. Sunderman, F.W. Jr.; Marzouk, A.; 
Hopfer, S.M.; Zaharia, O.; Reid, M.C. (Univ. of Connecti- 
cut School of Medicine, Farmington). Annals of Clinical 
Laboratory Science; 15: No. 3, 229-236(1985). 

From 3. international conference on nickel metabolism and 
toxicology; Paris, France (4 Sep 1984). 

Parenteral administration of nickel chloride (NiClz) to rats 
enhanced lipid peroxidation in liver, kidney, and lung as measured 
by the thiobarbituric acid reaction for malondialdehyde (MDA) and 
related chromogens in fresh tissue homogenates. After sc injection 
of NiCl. (0.75 mmol per kg body wt), MDA concentrations in liver 
and kidney became significantly increased by nine h and reached 
peak values at 48 h. For example, in nine rats killed 48 h after the 
NiCl: injection, hepatic MDA concentrations averaged 2.5 +/- 1.0 
p mol per g dry wt (P < 0.001 versus 0.5 +/- 0.3 w mol per g in 
30 controls). Dose-effect relationships for lipid peroxidation in liver 
and kidney were observed with NiCl, dosages ranging from 0.12 to 
0.75 mmol per kg, sc. Intrarenal administration of a carcinogenic 
nickel compound, nickel subsulfide (NisS2, 0.36 mmol per kg body 
wt), did not affect MDA concentrations in the injected kidneys of 
rats killed one to 20 days post-injection. The results of this study 





3839 / ERA-11/12 


implicate lipid peroxidation as a molecular mechanism for cell 
injury in acute NiCl. poisoning, but they do not furnish any evi- 
dence that lipid peroxidation is involved in the initiation of nickel 
carcinogenesis. 46 references, 4 tables. 


28575 Simple detection of potential pollutant effects on 
fungal growth, sclerotia formation and germination. Rogers, 
J.E.; Li, S.W. (Pacific Northwest Lab., Richland, WA). 
Bulletin of Environmental Contamination and Toxicology; 34: 
684-690(1985). 

The effects of cadmium, chromium, copper, nickel, zinc, flu- 
orine, arsenate, borate, and ammonium ion on sclerotia germination 
and formation and mycelial growth were investigated. Inorganic 
cations generally inhibited sclerotia formation more effectively than 
the anions examined; only ammonium ion was not inhibitory. Cad- 
mium was the most effective inhibitor followed in order by zinc, 
copper, chromium, and nickel. Arsenate was not inhibitory. Only 
cations, at the concentrations examined, inhibited mycelial growth. 
Nickel, the least effective inhibitor of sclerotia formation, was the 
strongest inhibitor of radical mycelial growth and sclerotia germi- 
nation. 19 references, 3 tables. 


28576 Molecular response of cadmium resistant Datura 
innoxia cells to heavy metal stress. Jackson, P.J.; Naranjo, 
C.M.; McClure, P.R.; Roth, E.J. (Los Alamos National 
Lab., NM). pp 145-160 of Cellular and molecular biology of 
plant stress. New York, NY; Alan R. Liss, Inc. (1985). 

Datura innoxia suspension culture cells can be selected for 
the ability to grow rapidly for extended periods of time in normally 
toxic concentrations of cadmium ion. Resistance to this toxic heavy 
metal is correlated with the ability to rapidly synthesize large 
amounts of one or more low molecular weight, cysteine-rich, metal 
binding proteins. Resistance to increasing concentrations of cadmi- 
um is correlated with both the rate of de novo synthesis and the 
maximum accumulation of these binding proteins within cadmium 
resistant cells. The ability of one metal binding protein to tightly 
bind copper ion suggests that these proteins may normally play a 
role in trace metal metabolism and transport. Metal binding pro- 
teins are not easily detectable in the cadmium sensitive cells from 
which resistant cells were derived. 22 references, 8 figures. 


28577 Method to quantify spontaneous and in vivo in- 
duced thioguanine-resistant mouse lymphocytes. Jones, I.M.; 
Burkhart-Schultz, K.; Carrnao, A.V. (Lawrence Livermore 
National Lab., CA). Mutation Research; 147: 97-105(1985). 
Contract W-7405-ENG-48. 

A clonogenic assay to quantify thioguanine (TG)-resistant 
(TG/sup r/) spleen lymphocytes in the mouse has been developed 
to support studies of in vivo mutation affecting the hypoxanthine 
phosphoribo-syltransferase (hprt) locus. Lymphocytes are cultured 
in 96-well microtiter plates for 9 days with proliferation initiated by 
the mitogen concanavalin A and supported thereafter by condi- 
tioned medium containing interleukin-2. Lymphocytes are plated at 
high densities (4-8 x 10°/well) with TG and irradiated L5178Y lym- 
phoma cells (10*/well) to detect the presence of TG/sup r/ cells. 
To determine the cloning efficiency without TG lymphocytes are 
plated at a low density (10/well) with irradiated L5178Y cells and 
irradiated lymphocytes (4-8 x 105/well). Proliferation of cells is de- 
tected by [*H]thymidine incorporation and scintillation spectrome- 
try. Spontaneous frequencies of TG/sup r/ clones are independent 
of TG dose from 0.2 to 10 wg/ml and independent of cell density 
over the range cited. The TG/sup r/ clones tested have < 10% 
hypoxanthine incorporation in vivo relative to unselected clones 
and have stable phenotypes in the absence of selection. The sponta- 
neous frequency of TG/sup r/ cells ranged from 1 to 3 x 10~®% In 
vivo treatment of mice intraperitoneally with ethylnitrosourea 15 
days prior to in vitro culture resulted in a linear dose-related in- 
crease of TG/sup r/ cells, with 70.2 mg/kg inducing a frequency of 
TG/sup r/ cells of 2 x 10~*. 17 references, 5 figures, 1 table. 


28578 Biochemical assessment of acute nitrogen dioxide 
toxicity in rat lung. Guth, D.J.; Mavis, R.D. (Univ. of 
Rochester, NY). Toxicology and Applied Pharmacology; 81: 
128-138(1985). Contract AC02-76EV03490. 

The early primary biochemical response of lung to NO2 was 
studied separately from the later secondary responses of inflamma- 


56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5603 Chemicals Metabolism And Toxicology 


tion and proliferation by measuring several biochemical parameters 
in lungs of rats immediately following a 4-hr exposure to nitrogen 
dioxide (NOz) at concentrations of 10, 20, 30 and 40 ppm. Cell-free 
lavage fluid contained elevated amounts of lactate dehydrogenase 
(LDH), malate dehydrogenase (MDH), isocitrate dehydrogenase 
(IDH), glucose-6-phosphate dehydrogenase (GDH), acid phospha- 
tase (AP), and aryl sulfatase (AS) after 30 or 40 ppm NO:. Total 
protein and sialic acid were increased in cell-free lavage after 20, 
30, or 40 ppm NOs. The amounts of protein, sialic acid, and acid 
phosphatase recovered by airway lavage were equal to the amounts 
found in 0.7 ml of plasma, consistent with transudation of this 
volume of plasma into airways as a source of these parameters. The 
plasma activity of the other parameters measured was too low to 
account for their increase in lavage fluid by plasma leakage into air- 
ways. Decrease in the number and enzyme content of lavagable 
cells indicated damage to free cells in the airways. The amount of 
the decrease in enzyme content of the lavagable cell fraction was 
similar to the increase in the cell-free lavage for all of the measured 
enzymes except acid phosphatase, suggesting the release of these 
enzymes into airways as a result of damage to free cells. However, 
the LDH isoenzyme profile in cell-free lavage after exposure is in- 
consistent with free cells as the source of this enzyme. This study 
indicates that initial acute damage to lung by NO: results in translo- 
cation of enzymes, proteins, and sialic acid into airways. Plasma is a 
likely source of translocated protein, sialic acid, and acid phospha- 
tase. The sources of the other enzyme activities remain to be identi- 
fied, with lung parenchyma and free cells as likely sources. 


28579 Autoradiographic detection of HPRT variants of 
human lymphocytes resistant to RNA synthesis inhibition. 
Jones, I.M.; Zetterberg, G.; Strout, C.L.; Carrano, A.V. 
(Lawrence Livermore National Lab., CA). Mutation Re- 
search; 149: 133-140(1985). Contract W-7405-ENG-48. 

The feasibility of using RNA synthesis in freshly isolated, 
human peripheral blood lymphocytes to detect 6-thioguanine (TG)- 
and 8-azaguanine (AG)-resistant variants in an autoradiographic 
assay similar to that of Strauss and Albertini (1979) has been evalu- 
ated. In phytohemagglutinin (PHA)-stimulated cultures RNA syn- 
thesis and HPRT activity began well in advance of DNA synthesis 
and increased in parallel during the first 44 h of culture. Introduc- 
tion of TG or AG with PHA at the beginning of culture complete- 
ly inhibited DNA synthesis during the first 44 h and reduced RNA 
synthesis to low levels within 24 h. When TG or AG was added 
after cells had been in culture for 38 h, DNA synthesis was re- 
duced quickly while RNA synthesis was inhibited more slowly. An 
autoradiographic assay is described in which freshly isolated lym- 
phocytes are cultured with PHA for 24 h, with or without TG or 
AG, then labeled with [*H]uridine for 1 h. TG-resistant and AG- 
resistant variant frequencies for 2 normal individuals and a Lesch- 
Nyhan individual were determined with this assay. The variant fre- 
quencies for the normal individuals ranged from 0.46 to 10.6 x 10-° 
depending upon the selective conditions used. All the Lesch-Nyhan 
cells were resistant to 0.2 u4M-2 mM AG; some were sensitive to 
0.2 mM TG and most were sensitive to 2.0 mM TG. 24 references, 
3 figures, 1 table. 


28580 Macrophage-induced cytostasis: kinetic analysis of 
bromodeoxyuridine-pulsed cells. Stevenson, A.P.; Crissman, 
H.A.; Stewart, C.C. (Los Alamos National Lab., NM). Cy- 
tometry (Baltimore); 6: 578-583(1985). 

The effect of tumoricidal macrophages on the cell cycle pro- 
gression of six different cell lines was studied using an anti-bromo- 
deoxyuridine (BrdUrd) monoclonal antibody to follow the traverse 
of BrdUrd-labeled cells. Exponentially growing cultured mammali- 
an cells, from six different cell lines, were prepulsed with BrdUrd 
before exposure to tumoricidal macrophages. The cultured cells 
were then analyzed as a function of time for DNA content (by pro- 
pidium iodide staining) and for BrdUrd incorporation (using a 
fluoresceini-sothiocyanate [FITC]-conjugated anti-BrdUrd mono- 
clonal antibody). The position of the cells in cycle and the progres- 
sion of the BrdUrd-labeled cohort was followed using flow cyto- 
metry. The cell lines examined were: Colon 26; BALB/c-3T3, 
ST3T3 (a spontaneously transformed, tumorigenic clone of 3T3), 
WCHES (a clone of whole Chinese hamster embryo cells), RIF (a 
radiation-induced fibrosarcoma), and A101D (a human melanoma). 
The bivariate distributions showed that for all six cell lines the 
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BrdUrd-labeled cohort in the control cultures progressed around 
the cell cycle during the first 12 h of culture, as the cells exponen- 
tially increased. In contrast, when each cell line was incubated with 
tumoricidal macrophages, the BrdUrd-labeled cohort did not 
progress through cell cycle but remained in S phase throughout the 
12-h culture period. There was also no evidence for progression of 
cells out of Gi. The data show that cells were arrested in every 
phase of cell cycle. This study suggests that cytostasis, as manifest- 
ed by the termination of progression in all phases of the cell cycle, 
is a universal phenomenon induced by tumoricidal macrophages. 20 
references, 4 figures. 


28581 Molecular cloning of a malyl coenzyme A lyase 
gene from Pseudomonas sp. strain AM1, a facultative methy- 
lotroph, Fulton, G.L.; Nunn, D.N.; Lidstrom, M.E. (Univ. 
of Washington, Seattle). Journal of Bacteriology; 160: No. 2, 
718-723(Nov 1984). Contract AT06-80ER 10680. 

A genomic library containing HindIII partial digest of Pseu- 
domonas sp. strain AM1 DNA was constructed in the broad-host- 
range cosmid pVK100. PCT57, a Pseudomonas sp. strain AM1 
methanol mutant deficient in malyl coenzyme A lyase activity, was 
complemented to a methanol-positive phenotype by mobilization of 
pVK100 library into PCTS7 recipients with the ColE1/RK2 mobi- 
lizing plasmid pRK2013. Six different complemented isolates all 
contained a recombinant plasmid carrying the same 19.6-kilobase- 
pair Pseudomonas sp. strain AM1 DNA insert. Subcloning and 
complementation analysis demonstrated that the gene deficient in 
PCT57 (mcl-1) was located in a 1.6-kilobase-pair region within a 
7.4-kilobase-pair EcoRI-HindIII fragment. 33 references, 3 figures, 
3 tables. 


28582 Hexose uptake in 7,12-dimethylbenz(a)anthracene- 
preexposed rat tracheal epithelial cells during the progression 
of neoplasia. Wasilenko, W.J.; Marchok, A.C. (Univ. of 
Tennessee-Oak Ridge Graduate School of Biomedical Sci- 
ences). Cancer Research; 44: 3081-3089(Jul 1984). Contract 


W-7405-ENG-26. 

Hexose uptake during the progression of neoplasia in rat tra- 
cheal epithelial cells was studied by measuring the uptake of 2- 
deoxy[*H]glucose (2-dGlc) in nontumorigenic (C-18) and tumori- 
genic (T-8, 1000-WT) rat tracheal epithelial cell lines with varying 
degrees of cell association as well as in: (a) normal primary cell cul- 
tures (NPC) derived from explants of nonexposed tracheas; (b) se- 
lected primary cell cultures (SPC) generated from explants of 7,12- 
dimethylbenz(a)anthracene-treated tracheal implants; and (c) pri- 
mary tumor cell cultures (TPC) derived from explants of 7,12- 
dimethylbenz(a)anthracene-induced tracheal carcinomas. The latter 
two groups represented cells from earlier and late states in the pro- 
gression of neoplasia, respectively, and each displayed an in vitro 
growth advantage that allowed for their survival and growth in 
medium devoid of supplements of pyruvate and insulin. This prop- 
erty was used in this study to select the carcinogen-altered cells 
from neighboring normal cells. Uptake of 2-dGlic per pg of DNA 
was similar in subconfluent cultures of all cell lines. At confluency, 
uptake per pg of DNA was reduced markedly (>3-fold) in C-18 
cells but it was reduced only 1.3-fold in T-8 cells and 1.6-fold in 
1000-WT cells. Hexose uptake was further reduced in T-8 and 
1000-WT cell cultures generated as outgrowths from explants of 
denuded tracheas bearing a reestablished epithelium from each cell 
line. Under these conditions, T-8 cells retained higher 2-dGlc 
uptake than did C-18, but uptake by 1000-WT was lower, indicat- 
ing that tissue-like cell associations have a profound effect on 
hexose uptake in these epithelial cells. Results were generally simi- 
lar when uptake was expressed per mg of protein although, in sev- 
eral instances, the interpretation of uptake data was affected by dif- 
ferences in the protein content between cultures. 46 references, 1 
figure, 7 tables. 


28583 Control of cell differentiation in cultured human 
cells by tumor promoting agents. Huberman, E. (Argonne 
National Lab., IL). Transplantation Proceedings; 16: No. 2, 
349-350(Apr 1984). Contract W-31-109-ENG-38. 

Unlike tumor initiators, the chemicals that promote tumor 
formation are devoid of mutagenic activity. These chemicals may 
exert their promotional effect by causing the expression of the mu- 
tated tumor genes in a process similar to gene expression during 
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cell differentiation. Indeed, phorbol diesters and teleocidin have 
been shown to act as inducers of cell differentiation in a number of 
cell types. In cell differentiation studies with tumor promoters, the 
authors used 3 different human cell types, HO melanoma cells and 
the promyelocytic HL-60 and T lymphoid CEM leukemia cells. In 
the HO melanoma cells, the prototype phorbol diester phorbol-12- 
myristate-13-acetate (PMA), at doses as low as 10~*° to 10-° M, in- 
duces a cell differentiation characterized by an inhibition of cell 
growth, increased synthesis of melanin, and induction of dendrite- 
like structures. In this system, the authors demonstrated a relation- 
ship between the tumor-promoting activity of a series of phorbol 
diesters in vivo and the degree to which these agents induce differ- 
entiation in vitro. A similar relationship was demonstrated using the 
HL-60 cells. 


28584 Increased immunoreactive erythropoietin in serum 
and kidney extracts of rats with NisS:-induced erythrocytosis. 
Hopfer, S.M.; Sunderman, F.W. Jr.; Reid, M.C.; Goid- 
wasser, E. (Univ. of Connecticut School of Medicine, 
Farmington). Research Communications in Chemical Patholo- 
gy and Pharmacology; 43: No. 2, 299-305(Feb 1984). Con- 
tract AC02-76EV03140. 

Radioimmunoassay of erythropoietin (epo) was performed 
upon serum samples and kidney extracts from rats that received in- 
trarenal injections of nickel subsulfide (NisS2, 20 mg/rat). Serum 
epo concentrations were significantly increased from 1 to 4 weeks 
after NisS2 injection; the highest values occurred at 3 weeks, when 
serum epo in 5 NisS2-treated rats averaged 230 mU/ml (range = 94 
- 370 mU/ml); for comparison, serum epo in 21 vehicle-treated con- 
trols averaged 19 mU/ml (range = <14 - 56 mU/ml, P <0.01). In 
kidney extracts of 5 rats killed 3 weeks after NisS2 injection, epo 
concentrations averaged 970 mU/g (range = 210 - 1880 mU/g); for 
comparison, epo in kidney extracts of 6 controls averaged 99 mU/g 
(range = 40 - 140 mU/g, P <0.005). These radioimmunoassays 
confirm previous bioassay findings that serum epo concentrations 
are significantly increased in rats with NisS2-induced erythrocyto- 
sis. Contrary to bioassay findings, this study demonstrates increased 
immunoreactive epo concentrations in kidney extracts of NisS2- 
treated rats, suggesting that renal epo in NisS2-treated rats occurs in 
a form that lacks biological activity in vivo. 15 references, 2 fig- 
ures. 


28585 Statistical analysis of high SCE frequency. Moore, 
D.H. II; Carrano, A.V. (Lawrence Livermore National 
Lab., CA). pp vp of Sister chromatid exchanges. Tice, R.R.; 
Hollaender, A. (eds.). New York, NY; Plenum Publishing 
Corporation (1984). 

An important parameter to quantify after exposure to a pos- 
sibly genetoxic agent may be the proportion of cells with high 
sister chromatid exchange (SCE) frequency, i.e., high frequency 
cells (HFCs). In a previous publication we defined the HFC as a 
threshold number of SCEs per chromosome and briefly described 
its use in detecting genetic damage in human populations. In the re- 
search reported here we describe the statistical properties of HFCs, 
particularly their utility in detecting low levels of genotoxic 
damage which may be undetected by a simple t-test comparing the 
means of 2 samples of SCEs. A review of the evidence for the ex- 
istence of HFCs in human lymphocytes is presented. Experiments 
on healthy, nonsmoking persons and smokers suggests that smokers 
have many more HFCs than nonsmokers. 


28586 Germ cell toxicity: significance in genetic and fer- 
tility effects of radiation and chemicals. Oakberg, E.F. (Oak 
Ridge National Lab., TN). pp 549-590 of Mutation, cancer, 
and malformation. Chu, E.H.Y.; Generoso, W.M. (eds.). 
New York, NY; Plenum Publishing Corporation (1984). 
Contract W-7405-ENG-26. 

The primordial germ cells originate in the region of the 
caudal end of the primitive streak, root of the allantois, and yolk 
sac splanchnopleure, and migrate to the gonadal ridges where they 
divide to form the oogonia of the female and gonocytes of the 
male. In the female, the transition to oocytes occurs in utero, and 
the female mammal is born with a finite number of oocytes that 
cannot be replaced. By contrast, the gonocytes of the male initiate 
divisions soon after birth to form the spermatogonial stem cells, 
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which persist throughout reproductive life of the male and are ca- 
pable of regenerating the seminiferous epithelium after injury. As a 
result of these basic differences in gametogenesis, the response of 
the male and female to radiation and chemicals is different. The re- 
sponse of both the male and female changes with development of 
the embryonic to the adult gonad, and with differentiation and mat- 
uration in the adult. The primordial germ cells, early oocytes, and 
differentiating spermatogonia of the adult male are unusually sensi- 
tive to the cytotoxic action of noxious agents, but each agent elicits 
a specific response owing to the intricate biochemical and physio- 
logical changes associated with development and maturation of the 
gametes. The relationship of germ cell killing to fertility is direct, 
and long-term fertility effects can be predicted from histological 
analysis of the gonads. The relationship to genetic effects, on the 
other hand, is indirect, and acts primarily by limiting the cell stages 
available for testing, by affecting the distribution of mitotically 
active stem cells among the different stages of the mitotic cycle, 
and thereby changing both the type and frequency of genetic ef- 
fects observed. 


28587 Benzo(a)pyrene and 6-nitrobenzo(a)pyrene metabo- 
lism in human and rodent microsomes and tissue culture. Sel- 
kirk, J.K.; Tong, S.; Stoner, G.D. (Oak Ridge National Lab. 
TN). pp 429-446 of Mutation, cancer, and malformation. 
Chu, E.H.Y.; Generoso, W.M. (eds.). New York, NY; 
Plenum Publishing Corporation (1984). Contract W-7405- 
ENG-26. 

Chemical carcinogens occur in a number of unrelated chemi- 
cal structures and comprise a unique set of toxic compounds since 
they have the common biological endpoint of cancer induction. 
Characteristically these chemicals are biochemically inert and re- 
quire some degree of metabolic activation to form the reactive spe- 
cies of the carcinogen molecule. Currently it appears that all reac- 
tive forms are electrophilic reagents which readily bind to cellular 
nucleophiles such as DNA, RNA, and protein. Data from extensive 
metabolic studies with polycyclic aromatic hydrocarbons and sever- 
al other carcinogens indicate a qualitative similarity of metabolites 
. formed in both susceptible and resistant species, tissues, and cells. 
- Assay of intracellular and _ extracellular metabolites of 
benzo(a)pyrene and its relatively inert isomer, benzo(e)pyrene, in 
epithelial and fibroblast cells display significant biochemical varia- 
tion and in both conjugation reactions to water-soluble products 
and the region of the carcinogen molecule where the drug metabo- 
lizing enzymes attack. It is critical to the understanding of the 
mechanism of action of chemical carcinogens to assemble a com- 
plete metabolic pathway followed by the parent carcinogen. 29 ref- 
erences, 10 figures. 


28588 Synergistic effect on field-grown soybeans from 
combinations of sulfur dioxide and nitrogen dioxide. Irving, 
P.M.; Miller, J.E. (Argonne National Lab., IL). Canadian 
Journal of Botany; 62: 840-846(1984). 

Gaseous air pollutants are frequently present together in the 
environment downwind from industrial developments and thus 
have the potential to cause interactive effects on biological recep- 
tors. Accordingly, an investigation was conducted to determine 
how combinations of the gaseous pollutants, sulfur dioxide (SO2) 
and nitrogen dioxide (NOz) affect a major crop. Open-air field plots 
of soybeans (Glycine max L.) were exposed to eight different dose 
levels of SO2 and NOsz, alone and in combination, in the presence of 
ambient ozone (Os) during 1980 and 1981. The soybean plots were 
furnigated on 10 occasions in both years of the study during the 
pod-filling period for an average exposure time during fumigation 
of approximately 3 h. Mean concentrations during fumigation peri- 
ods ranged from 0.13 to 0.42 ppm SO: and 0.06 to 0.40 ppm NO. 
Premature senescence, as measured by chlorophyll degradation, 
was observed in the combined pollutant plots in both years of the 
experiment. Fumigations with NO: alone had no effect on seed 
yields in either year. Exposures with SO. alone had no effect on 
yields in 1980 and decreased yields by up to 6% in 1981, possibly as 
a result of greater concentration peaks. Combinations of SO. and 
NO, had a synergistic effect in both years of the study and resulted 
in yield decreases ranging from 9 to 25%, depending on pollutant 
dose. 32 references, 3 figures, 5 tables. 
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28589 Mutation tests in Neurospora crassa: report of the 
US Environmental Protection Agency Gene-Tox Program. 
Brockman, H.E.; de Serres, F.J.; Ong, T.; DeMarini, D.M.; 
Katz, A.J.; Griffiths, A.J.F.; Stafford, R.S. (Illinois State 
Univ., Normal). Mutation Research; 133: 87-134(1984). Con- 
tract W-7405-ENG-26. 

Many mutation tests have been developed in Neurospora 
crassa during the almost 40 years of its use in mutation research. 
These tests detect two major classes of mutation: gene mutation 
and meiotic nondisjunction. Within the first class, forward- and re- 
verse-mutation tests have been used. The forward-mutation tests in- 
clude those that detect mutations at many loci and at specific loci. 
Data were extracted from publications for 166 chemicals that had 
been tested for mutagenicity. Only 6 of the 166 chemicals have 
been tested in one or more gene mutation test and the meiotic non- 
disjunction test; these 6 chemicals were positive in the first and 
negative in the second. Of the 102 chemicals tested in one or more 
gene mutation tests, 94 were positive and 8 were negative. Of the 
70 chemicals tested in the meiotic nondisjunction test, 7 were posi- 
tive and 63 were negative. Two tests, the ad-3 forward-mutation 
test and the meiotic nondisjunction test, have been used most fre- 
quently. These two tests are especially important for hazard evalua- 
tion, because each detects a class of mutations that is likely to be 
deleterious or lethal in the F; - disomics by the meiotic nondisjunc- 
tion test and multilocus deletions by the ad-3 forward-mutation test 
in heterokaryons. Generally, direct-acting chemicals are mutagenic 
in the gene mutation test, but few chemicals that required metabolic 
activation have been tested. Only 31 of the 166 chemicals tested in 
N. crassa have been tested for carcinogenicity. Among these chemi- 
cals, there is a good association between mutagenicity in gene mu- 
tation tests and carcinogenicity but a poorer association between 
meiotic nondisjunction and carcinogenicity; however, only a small 
number of chemicals has been tested in the meiotic nondisjunction 
test. Further use and development of certain mutation tests in N. 
crassa are desirable. 


28590 Lack of induction of O*-methylguanine-DNA 
methyltransferase in mammalian cells treated with N-methyl- 
N’-nitro-N-nitrosoguanidine. Foote, R.S.; Mitra, S. (Univ. of 
Tennessee-Oak Ridge Graduate School of Biomedical Sci- 
ences). Carcinogenesis (New York); 5: No. 2, 277-281(1984). 
Contract W-7405-ENG-26. 

A synthetic DNA substrate containing O*-methyl[8-*H]-gua- 
nine was used to assay demethylation of the premutagenic base by 
O°-methylguanine-DNA methyltransferase in extracts of HeLa 
cells, Chinese hamster ovary cells and normal rat kidney cells 
which had been treated with multiple doses of N-methyl-N’-nitro- 
N-nitrosoguanidine (MNNG). No induction of methyltransferase 
activity was observed in any of the cell lines tested. Constitutive 
levels of methyltransferase in cell lines proficient (Mex*) in O%- 
methylguanine repair were decreased in a dose-dependent fashion 
by either single or multiple treatments with MNNG over a broad 
range of dose levels. Recovery of constitutive levels of activity re- 
quired 24- to 48-h incubation periods. Repair deficient (Mex™ ) cell 
lines lacked both constitutive and inducible methyltransferase activ- 
ity. 42 references, 4 figures, 1 table. 


28591 Experimental pulmonary emphysema induced in 
the rat by intratracheally administered elastase: morphogene- 
sis. Busch, R.H.; Lauhala, K.E.; Loscutoff, S.M.; McDon- 
ald, K.E. (Pacific Northwest Lab., Richland, WA). Environ- 
mental Research; 33: 497-513(1984). Contract AC06- 
76RL01830. 

Emphysema was produced experimentally in rats by adminis- 
tration of porcine pancreatic elastase at dose levels of 75, 100, 125, 
and 150 units elastase activity/100 g body wt. All doses studied 
were equally effective in producing emphysema. Dose levels of 
over 75 units activity/100 g offered no advantage in terms of 
degree or severity of emphysema produced; however, such doses 
exacerbated hemorrhage and edema, resulting in relatively high 
postinstillation mortality. Lesion morphogenesis at all doses tested 
paralleled those described in this and in other species by other in- 
vestigators. The 75-unit activity produced a quantifiable degree of 
emphysema which was relatively constant among animals. Results 
suggest that because of group differences in susceptibility to elas- 
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tase (or variations in batches of elastase), dose-range studies should 
be performed on each new group of animals. 5 references, 8 figures. 


28592 Hazard identification with small numbers of ani- 
mals: implications for risk assessment. Laties, V.G.; Wood, 
R.W. (Univ. of Rochester School of Medicine and Dentist- 
ry, NY). pp 83-97 of Alternative methods in toxicology. 
Volume 2. Acute toxicity testing: alternative approaches. 
New York, NY; Mary Ann Liebert, Inc. Publishers (1984). 

Experimental work involving relatively few animals has a 
long and distinguished history in science. Some scientists interested 
in animal behavior have specialized in this approach. Three exam- 
ples are drawn from our own work in behavioral pharmacology 
and toxicology: (1) the evaluation of analgesics using a titration 
procedure in which the animal adjusts the level of the painful stim- 
ulus; (2) evaluation of sensory irritants such as ammonia with a 
technique that permits the animal to shut off the flow of the irritat- 
ing substance; and (3) evaluation of the effects of toxic substances 
such as methylmercury on complex learned behavior. Intensive 
study of small numbers of animals appears to be most useful to the 
toxicologist in identifying and characterizing hazardous substances 
and in determining the biological and behavioral mechanisms 
through which such hazards are expressed. Questions of risk estima- 
tion may require the use of larger numbers of animals although 
even there the small-N approach can contribute much useful infor- 
mation. 26 references, 5 figures. 


28593 Glucuronide conjugation reduces the cytotoxicity 
but not the mutagenicity of benzo(a)pyrene in the CHO/ 
HGPRT assay. Recio, L.; Hsie, A.W. (Univ. of Kentucky, 
Lexington). Teratogenesis, Carcinogenesis, and Mutagenesis; 4: 
391-402(1984). Contract AC05-840R21400. 

Benzo(a)pyrene (B[a]P) is biotransformed by the mixed-func- 
tion oxidase (MFO) system to numerous metabolites some of which 
are cytotoxic and/or mutagenic to mammalian cells. However, con- 
jugation of B(a)P-induced metabolites with glucuronic acid in vivo 
is a major pathway of detoxication and elimination. The effects of 
glucuronide conjugation on B(a)P-induced cytotoxicity and mutage- 
nicity were studied using the CHO-HGPRT assay with a rat liver 
homogenate preparation containing MFO system cofactors (S9 mix) 
and uridine diphosphate a-D-glucuronic acid (UDPGA). B(a)P me- 
tabolites proximate to the biologically active B(a)P quinones (B[a]P 
6-OH) and to the B(a)P 7,8-diol-9,10 epoxide isomers (B[a]P 7,8- 
diol), were also assayed with S9 mix in the absence and presence of 
UDPGA. The addition of UDPGA to S9 mix reduced B(a)P-in- 
duced cytotoxicity but did not affect mutagenicity. B(a)P 6-OH-me- 
diated cytotoxicity was also reduced in the presence of UDPGA. 
UDPGA had no effect on B(a)P 7,8-diol-induced cytotoxicity or 
mutagenicity. B(a)P phenols have been shown to be the preferred 
B(a)P metabolite substrates for UDP-glucuronyltransferase en- 
zymes. Thus, the reduction of B(a)P and B(a)P 6-OH-induced cyto- 
toxicity by glucuronide conjugation is likely due to the elimination 
of cytotoxic phenols and quinones. Since B(a)P 7,8-diol is a poor 
substrate for UDP-glucuronyltransferase enzymes, no effects on 
B(a)P-induced mutagenicity or B(a)P 7,8-diol-induced cytotoxicity 
and mutagenicity were observed. 40 references, 3 figures, 2 tables. 


28594 Reparatory adaptation to copper-induced injury 
and occurrence of a copper-binding protein in the polycheate, 
Eudistylia vancouveri. Young, J.S.; Roesijadi, G. (Battelle, 


Marine Research Lab., uim, WA). Marine Pollution Bul- 
letin; 14: No. 1, 30-32(1983). Contract AC06-76RL01830. 

Chemically injured branchial pinnae of copper-treated poly- 
chaetes, Eudistylia vancouveri, regenerated while still exposed to 
copper. The first observations of pinna regeneration coincided with 
the apparent induction of a low molecular weight (~ 5000 daltons) 
copper-binding protein. This protein may play a role in the detoxifi- 
cation of copper and subsequent tissue regeneration. 7 references, 5 
figures. 


28595 Deposition of Crocidolite asbestos and glass micro- 
fibers inhaled by the beagle dog. Griffis, L.C.; Pickrell, J.A.; 
Carpenter, R.L.; Wolff, R.K.; McAllen, S.J.; Yerkes, K.L. 
(Lovelace Biomedical and Environmental Research Insti- 
tute, Albuquerque, NM). American Industrial Hygiene Asso- 
loa 44: No. 3, 216-222(1983). Contract AC04- 
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The respiratory tract deposition of neutron activated Crocid- 
olite asbestos and glass microfibers was determined in two groups 
of four Beagle dogs. The dogs were given 60-minute, nose-only in- 
halation exposures to an aerosol of either asbestos or glass fibers. 
The radioactivity in tissues and excreta four days after exposure 
was used to determine the fraction of inhaled fibers deposited in the 
upper respiratory tract and the deep lung. The activity median aer- 
Odynamic diameter (AMAD), count median diameter (CMD) and 
count median length (CML) were determined from fibers sampled 
during exposure. Crocidolite asbestos fibers had an AMAD of 1.8 
pm, a CMD of 0.25 pm and a CML < 5 pm. The fraction of in- 
haled mass deposited in deep lung was 13-19%, while total deposi- 
tion in the respiratory tract was 54-72%. Glass microfibers had an 
AMAD of 2.5 ym, a CMD of 0.15 pm and a CML of 5.4 p. Five 
to 17% of the mass of glass fiber was deposited in the deep lung; 
total respiratory tract deposition was 45-64%. The deposition pat- 
terns were similar for these small asbestos and glass fibers inhaled 
by dogs and in good agreement with previous predictions made for 
man. 24 references, 4 figures, 5 tables. 


28596 Simple dynamic flow-through exposure system for 
assessment of biological activity of complex organic mixtures 
to mammalian cells in vitro. Benson, J.M.; Zamora, P.O.; 
Dahl, A.R.; Hanson, R.L. (Lovelace Biomedical and Envi- 
ronmental Research Institute, Albuquerque, NM). American 
Industrial Hygiene Association Journal; 44: No. 3, 211- 
215(1983). Contract AC04-76EV01013. 

A system for in vitro exposure of lung epithelial cells and 
Chinese hamster ovary cells maintained at an air-medium interface 
to volatile organic compounds has been developed. The system has 
been used for exposure of cells to phenol (vapor pressure at 40°C 
= 1.6 mm Hg) and to a complex mixture of organic compounds 
(vapor pressure range at 32°C = 0.17 to 269 mm Hg). A linear re- 
lation ship was found between vapor generator air flow rate (0.25 
to 1.0 L/min at 39 °C) and exposure chamber phenol concentra- 
tion. The relationship between generator air flow rate (0.5 to 1.0 L/ 
min at 39 °C) and concentration of the complex mixture in the ex- 
posure chamber was also linear. Gas chromatographic analyses of 
chamber exhaust indicated that a majority of the compounds 
present in the crude mixture had been volatilized and made avail- 
able to the cells in the chamber. This exposure system appears suit- 
able for screening of complex mixtures of volatile organic pollut- 
ants for biological activity in mammalian cells in culture. 12 refer- 
ences, 4 figures. 


28597 Metabolism of phenanthridine to phenanthridone 
by rat lung and liver microsomes after induction with 
benzo[a]pyrene and aroclor. Benson, J.M.; Royer, R.E.; 
Galvin, J.B.; Shimizu, R.W. (Lovelace Biomedical and En- 
vironmental Research Institute, Albuquerque, NM). Toxicol- 
ogy and Applied Pharmacology; 68: 36-42(1983). Contract 
AC04-76EV01013. 

The comparative metabolism of phenanthridine (3,4-benzo- 
quinoline) by rat lung and liver microsomes has_ been 
investigated.The array of metabolites produced by induced lung 
and liver microsomes has been investigated. Phenanthridone has 
been identified as a phenanthridine metabolite produced by induced 
rat liver and lung. Phenanthridone is directly mutagenic in Salmo- 
nella tester strain TA-98 while phenanthridine is not. Although 
phenanthridone is more mutagenic than phenanthridine after incu- 
bation with rat liver 9000g supernatant fraction, it is less cytotoxic 
to Chinese Hamster ovary cells in vitro. 17 references, 2 figures, 3 
tables. 
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28598 (AD-A—163154/8/XAB) Ocular effects of pulsed 
neodymium laser radiation: variation of threshold with pulse 
width. Final report. Allen, R.G.; Thomas, S.J.; Harrison, 
R.F.; Zuclich, J.A.; Blankenstein, M.F. (Technology, Inc., 
San Antonio, TX (USA). Life Sciences Div.). Nov 1985. 9p. 
NTIS, PC A02/MF AO1. 

This study of retinal damage thresholds in the rhesus 
monkey investigated the effects of Nd:YAG laser radiation at four 
pulsewidths: 4, 30, and 200 nansec, and 10 microsecs. The thresh- 
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olds causing minimal, ophthalmoscopically visible lesions for the 
four pulsewidths were 158, 326, 170, and 425 micron j respectively, 
incident at the eye in single-pulse exposures. The data are interpret- 
ed to imply a flat trend for thresholds at pulsewidths examined. 
This agrees with the maximum permissible exposures set by current 
safety standards. This finding contrasts with the hypothesis of an 
anomalous trend of increasing threshold with decreasing pulsewidth 
suggested for pulsewidths ranging from nanosec-microsecs. 


28599 (AD-A—163156/3/XAB) Studies of the electric- 
field distribution in biological bodies - experimental dosimetry 
at radiofrequencies. Final report, December 1981-September 
1985. Stuchly, S.S.; Stuchly, M.A. (Ottawa Univ., Ontario 
(Canada). Dept. of Electrical Engineering). 5 Dec 1985. 
70p. NTIS MF AOl1. 

The objective of the project was to develop and evaluate a 
computer-controlled system for measurements of the spatial distri- 
bution of the specific absorption rate (SAR) in biological bodies 
and to perform measurements on a model of the human body, with 
particular emphasis on exposures in the near-field of antennas. Far- 
Field Exposures. At frequencies above 160 MHz, in spite of large 
gradieints, local values of the SAR are only about 20 times higher 
than the whole-body average SAR for homogeneous models of 
human body. However, an additional increase by a factor of 4-5 
can be anticipated at interfaces of high water content tissues with 
air (gas) pockets and low-water-content tissues. The existence of 
large gradients and high local SARs, as confirmed by the results, 
further supports an accepted view that biological effects at relative- 
ly low average SARs are due to thermal interactions. For humans, 
high SARs occur in the neck, and the ratio of the SAR in the neck 
to the whole-body average increases witi. Srequency. Near-field Ex- 
posures. Based on the experimental findings the authors believe 
that, because of the spatial pattern of energy deposition, the whole- 
body average SAR is not an adequate dosimetric measure for near- 
field exposures. 


28600 (AD-A—163191/0/XAB) Visual evoked potential 
correlates of laser flashblindness in rhesus monkeys. I. Argon 
laser flashes. Previc, F.H.; Blankenstein, M.F.; Garcia, P.V.; 
Allen, R.G. (Ti echnology, Inc., San Antonio, TX (USA). 
end Sciences Div.). May 1985. 15p. NTIS, PC A02/MF 

The visual evoked potential (VEP) in three rhesus monkeys 
was used to assess the transient loss of visual function resulting 
from single 100-msec argon laser flashes (514.5 nm), at energy 
levels well below the Maximum Permissible Exposure (MPE). 
VEPs were elicited by high-contrast squarewave test gratings phase 
reversed at a frequency of 6 Hz, and were recorded using bipolar 
electrodes implanted in the foveal projection region of area 17. The 
parameters which were investigated included: (a) flash size (focused 
vs. expanded); (b) position of the electrode’s receptive field relative 
to the position of the flash (0, 1.5, 3.0 and 4.5° separation); (c) flash 
exposure level (50, 5 and 0.5 % of the MPE); (d) peak wavelength 
of the test grating (454, 540 and 630 nm); and (e) spatial frequency 
of the test grating (1.0, 4.0, 6.0 and 12.0 c/deg). The results of the 
flash size experiment revealed that the expanded flash (retinal diam- 
eter approx. 700 micrometers) eliminated or severely attenuated the 
VEP for a longer duration than did the focused flash, and also re- 
sulted in more gradual recovery function. In general, the findings 
suggest that the focused and expanded Argon laser flashes produce 
a VEP suppression whose time-course and other characteristics 
correlate highly with those associated with the flashblindness ob- 
served behaviorally in humans following exposure to intense nonco- 
herent flashes. 


28601 (CBPF-NF—011/85) Motion of magnetotactic 
microorganisms. Esquivel, D.M.S.; Barros, H.G.deP.L. de. 
(Centro Brasileiro de Pesquisas Fisicas, Rio de Janeiro). 
1985. 22p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86701590. 

Magnetic moments for different magnetotactic microorga- 
nisms are obtained by electron microscopy analyses and studies of 
motion by optical microscopy. The results are analysed in terms of 
a model due to C.Bean. The considerations presented suggest that 
magnetotaxy is an efficient mechanism for orientation only if the 
time for reorientation is smaller than the cycles of environmental 
perturbations. 
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28602 (DOE/BP/36303—1) Analysis of BPA occupation- 
al electric field exposure data. Final report. Bracken, T.D. 
(Bracken (T. Dan), Inc., Portland, OR (USA)). Jan 1986. 
Contract AC79-83BP36303. 192p. NTIS, PC A09/MF AO1; 
1; GPO Dep. File Number DE86008108. 

This report presents analyses of data collected during a Bon- 
neville Power Administration (BPA) pilot study to quantify occu- 
pational exposures to 60-Hz electric fields. The objectives were: (1) 
to provide estimates of 60-Hz electric field exposures of BPA 
workers; (2) to identify job categories with the highest exposure 
potential; and (3) to determine the feasibility of a large scale moni- 
toring program. Twenty-nine small electric field exposure monitors 
(EFEM’s) were worn by 295 employee participants for a total of 
3098 exposure days. Median accumulated daily exposures above a 
threshold of 0.4 kV/m were estimated to be 0.05, 0.15 and 0.5 (kV/ 
m)h for employees reporting time spent near 115-, 230- and 500-kV 
equipment, respectively. Mean exposure levels for these respective 
groups were 0.2, 0.5 and 0.8 kV/m. Specific job categories had 
higher average exposures: the highest being the 230-kV linemen 
with about 1.7 (kV/m)h per day. In general, cumulative exposures 
were higher as the reported voltage increased except for line crews 
working on energized equipment. It appears that cumulative expo- 
sures for line crews were independent of voltage. There did not 
seem to be any specific lineman task which, on the average, was 
associated with high exposures. The maximum daily exposure of 5.1 
to 7.6 (kV/m)h was recorded by a lineman while replacing poles 
and crossarms on an energized 115-kV line. 


28603 (PB—86-144680/XAB) Health Hazard Evaluation 
Report HETA 81-459-1603, the City of New York Fire De- 
partment, New York, New York. Tubbs, R.L. (National Inst. 
for Occupational Safety and Health, Cincinnati, OH 
(USA)). Jul 1985. 16p. (HETA—81-459-1603). NTIS, PC 
A02/MF AOl1. 

A noise survey of New York City Fire Department equip- 
ment was conducted in November, 1982. The evaluation was re- 
quested by the fire department to investigate selected noise sources 
found at the fire scene or on vehicles used to get to and from a fire 
scene. The author concludes that a potential for overexposure to 
noise does exist for the fire department personnel. Recommenda- 
tions include limiting the use of warning devices as much as legally 
and practically possible, relocating warning devices away from fire 
personnel on the vehicle, and implementing a hearing conservation 
program. 


28604 A wide dynamic range portable 60-HZ magnetic 
dosimeter with data acquisition capabilities. Lo, C.C.; Fujita, 
T.Y.; Geyer, A.B.; Tenforde, T.S. (Lawrence Berkeley 
Lab., Berkeley, CA). IEEE (Institute of Electrical and Elec- 
tronics Engineers) Transactions on Nuclear Science; NS-33: 
No. 1, vp(Feb 1986). (CONF-851009—). 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (23 Oct 1985). 

A portable dosimeter has been developed for monitoring 
human exposure to power-frequency magnetic fields in residential 
and occupational environments. The microprocessor-controlled do- 
simeter has been designed to measure 60-Hz field intensities that 
vary from 20 uG to 600 mG, thereby covering the broad range of 
field levels generally encountered in households and occupational 
settings. A digitized resolution of 2.5 4G is provided in the 20 pG 
to 10 mG range, and 150 pG resolution in the 10 mG to 600 mG 
range. Automatic range switching is implemented for both signal 
processing and data acquisition. 


28605 Absence of an electrolytic contaminant effect from 
a 60-Hz electric field exposure sufficient to reduce root 
growth rate of Pisum sativum L. Inoue, M.; Miller, M.W.; 
Cox, C.; Brayman, A.A. (Univ. of Rochester, NY). Environ- 
mental and Experimental Botany; 25: No. 1, 89-97(1985). 
Contract AC02-76EV03490. 

Pisum sativum L. roots were continuously exposed to a hori- 
zontal 60-Hz electric field of 430 V/m (medium conductivity, 0.07- 
0.09 S/m) in a flow-through system consisting of upstream (con- 
trol), exposed, and downstream (control) sets of roots. Roots were 
also grown as an isolated control, between a set of unenergized 
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shorted electrodes. Roots in the exposed area had a growth rate 
about 35% of controls. There was no difference between the up- 
stream and downstream control growth rates, or between them and 
those of an isolated control. The data support the postulate that the 
effective parameter is the field strength in the medium and that re- 
sults are not related to the involvement of potential electrolytic 
contaminants. 9 references, 7 figures, 1 table. 


28606 60-Hz electric fields: detection by female rats. 
Stern, S.; Laties, V.G. (Univ. of Rochester School of Medi- 
cine and Dentistry, NY). Bioelectromagnetics (New York); 6: 
99-103(1985). Contract AC02-76EV03490. 

Female rats were trained to detect a vertical, 60-Hz electric 
field using the same apparatus and procedure the authors used pre- 
viously to study behavioral detection of the field by male rats. 
Each rat was trained individually to press a lever in the presence of 
the field and not to press in its absence. Correct detections occa- 
sionally produced a food pellet. The probability of detecting the 
field increased as field strength increased. The threshold of detec- 
tion - i.e., the field strength required for detections at a probability 
of 0.5 after correction for errors - varied among rats between 3 and 
10 kV/m. Behavioral detection by female rats was indistinguishable 
from that by male rats. 17 references, 1 figure. 


28607 Growth rate and mitotic index analysis of Vicia 
faba L. roots exposed to 60-Hz electric fields. Inoue, M.; 
Miller, M.W.; Cox, C.; Carstesen, E.L. (Univ. of Rochester, 
NY). Bioelectromagnetics (New York); 6: 293-303(1985). Con- 
tract AC02-76EV03490. 

Growth, mitotic index, and growth rate recovery were de- 
termined for Vicia faba L. roots exposed to 60-Hz electric fields of 
200, 290, and 360 V/m in an aqueous inorganic nutrient medium 
(conductivity 0.07-0.09 S/m). Root growth rate decreased in pro- 
portion to the increasing strength; the electric field threshold for a 
growth rate effect was about 230 V/m. The induced transmem- 
brane potential at the threshold exposure was about 4-7 mV. The 
mitotic index was not affected by an electric field exposure suffi- 
cient to reduce root growth rate to about 35% of control. Root 
growth rate recovery from 31-96% of control occurred in 4 days 
after cessation of the 360 V/m exposure. The results support the 
postulate that the site of action of the applied electric fields is the 
cell membrane. 10 references, 4 figures, 4 tables. 


28608 Cytohistological analysis of roots whose growth is 
affected by a 60-Hz electric field. Brulfert, A.; Miller, M.W.; 
Robertson, D.; Dooley, D.A.; Economou, P. (Univ. of 
Rochester, NY). Bioelectromagnetics (New York); 6: 283- 
291(1985). Contract AC02-76EV03490. 

Roots of Pisum sativum were exposed for 48 h to 60-Hz 
electric fields of 430 V/m in an aqueous inorganic growth medium. 
The growth in length of the exposed roots was 44% of that for 
control roots. Root tips were analyzed for mitotic index and cell 
cycle duration. Mature, differentiated root sections from tissue pro- 
duced after electrode energization were analyzed for cell lengths 
and number of files. The major reason for the observation that ex- 
posed roots are shorter than control roots is that cell elongation in 
the former is greatly diminished relative to controls. 15 references, 
1 figures, 4 tables. 


28609 System for the exposure of cell suspensions to 
power-frequency electric fields. Kaune, W.T.; Frazier, M.E.; 
King, A.J.; Samuel, J.E.; Hungate, F.P.; Causey, S.C. (Pa- 
cific Northwest Lab., Richland, WA). Bioelectromagnetics 
(New York); 5: 117-129(1984). 

A system is described that uses an oscillating magnetic field 
to produce power-frequency electric fields with strengths in excess 
of those produced in an animal or human standing under a high- 
voltage electric-power transmission line. In contrast to other types 
of exposure systems capable of generating fields of this size, no 
electrodes are placed in the conducting growth media: the possibili- 
ty of electrode contamination of the exposed suspension is thereby 
eliminated. Electric fields in the range 0.02-3.5 V/m can be pro- 
duced in a cell culture with total harmonic distortions less than 
1.5%. The magnetic field used to produce electric fields for expo- 
sure is largely confined within a closed ferromagnetic circuit, and 
experimental and control cells are exposed to leakage magnetic flux 
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densities less than 5 »T. The temperatures of the experimental and 
control cell suspensions are held fixed within +/-0.1 °C by a water 
bath. Special chambers were developed to hold cell cultures during 
exposure and sham exposure. Chinese hamster ovary (CHO) cells 
incubated in these chambers grew for at least 48 h and had popula- 
tion doubling times of 16-17 h, approximately the same as for CHO 
cells grown under standard cell-culture conditions. 17 references, 6 
figures, 2 tables. 


28610 Influence of electric field exposure on bone growth 
and fracture repair in rats. McClanahan, B.J.; Phillips, R.D. 
(Pacific Northwest Lab., Richland, WA). Bioelectromagne- 
tics (New York); 4: 11-19(1983). 

Rats were exposed to a 60-Hz electric field at an unper- 
turbed field strength of 100 kV/m to determine its affect on bone 
growth and fracture repair. Exposure of immature male and female 
rats for 20 h/day for 30 days did not alter growth rate, cortical 
bone area, or medullary cavity area of the tibia. In another experi- 
ment, midfibular osteotomies were performed and the juvenile rats 
were exposed at 100 kV/m for 14 days. Evaluation by resistance to 
deformation and breaking strength indicated that fracture repair 
was not as advanced in the exposed animals as in the sham-exposed 
animals. In another experiment measurements of resistance to defor- 
mation were made in adult rats at 16, 20 and 26 days after os- 
teotmy. Fracture repair was slower in exposed compared to control 
animals at day 20 and, to a lesser extent, at day 16, but not at day 
26. 28 references, 6 tables. 
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28611 Chronobiologic consequences of various shiftwork 
schedules. Cahill, A.; Ehret, C.F. pp 200-206 of Chronobio- 
logy 1982-1983. Haus, E.; Kabat, H.F. (eds.). Basel, Switzer- 
land; S. Karger AG (1984). Contract W-31-109-ENG-38. 

Shiftwork has been found to lead to fatigue, less than opti- 
mum on-the-job performance, worker dissatisfaction, and increased 
incidence of health problems among shiftworkers. Attempts have 
been made to design shiftwork schedules that minimize both the 
physiologic and sociologic problems associated with shiftwork. In 
this study four of the most common slow and rapid rotation proto- 
cols have been simulated and the effect of each on the circadian 
body temperature rhythm has been determined in rats. An animal 
model allows a study of the purely physiologic effects in the ab- 
sence of the sociologic influences inherent in human studies. 
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28612 (CBPF-NF—048/85) Carbon-14 dating of a 
mummy from ‘Caverna da Babilonia’, Rio Novo Country, 
south of Minas Gerais (MG, Brazil). Beltrao, M.daC.M.C.; 
Danon, J.; Poupeau, G. (Centro Brasileiro de Pesquisas Fisi- 
cas, Rio de Janeiro). 1985. 9p. (In Portuguese). NTIS (US 
Sales Only), PC A02/MF A0Ol1. File Number DE86701563. 

The vegetable fibers of a cloth wrapping a mummy of a 
woman, found in ‘Caverna da Babilonia’ (MG, Brazil), were dated 
with carbon-14. There is strong evidence that it is a pre-colombian 
mummy since the age of the sample is 600 + - 80 years (1c). 
(C.L.B.). 
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28613 (CONF-8511172—2) Borehole-calibration methods 
used in cased and uncased test holes to determine moisture 
profiles in the unsaturated zone, Yucca Mountain, Nevada. 
Hammermeister, D.P.; Kneiblher, C.R.; Klenke, J. (Geologi- 
cal Survey, Mercury, NV (USA); Woodward-Clyde Con- 
sultants, Walnut Creek, CA (USA); Fenix and Scisson, Inc., 
Mercury, NV (USA)). 1985. Contract AI08-78ET44802. 
22p. NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE86008849. 

From Conference on characterization and monitoring of the 
vadose zone; Denver, CO, USA (19 Nov 1985). 

The use of drilling and coring methods that minimize the 
disturbance of formation rock and core has permitted field calibra- 
tion of neutron-moisture tools in relatively large diameter cased and 
uncased boreholes at Yucca Mountain, Nevada. For 5.5-inch diame- 
ter cased holes, there was reasonable agreement between a field 
calibration in alluvium-colluvium and a laboratory calibration in a 
chamber containing silica sand. There was little difference between 
moisture-content profiles obtained in a neutron-access hole with a 
hand-held neutron-moisture meter and an automated borehole-log- 
ging tool using laboratory-generated calibration curves. Field cali- 
brations utilizing linear regression analyses and as many as 119 data 
pairs show a good correlation between neutron-moisture counts and 
volumetric water content for sections of uncased 6-inch diameter 
boreholes in nonwelded and bedded tuff. Regression coefficients 
ranged from 0.80 to 0.94. There were only small differences be- 
tween calibration curves in 4.25- and 6-inch uncased sections of 
boreholes. Results of analyzing field calibration data to determine 
the effects of formation density on calibration curves were incon- 
clusive. Further experimental and theoretical work is outlined. 


28614 (CONF-8511172—3) Drilling and coring methods 
that minimize the disturbance of cuttings, core, and rock for- 
mation in the unsaturated zone, Yucca Mountain, Nevada. 
Hammermeister, D.P.; Blout, D.O.; McDaniel, J.C. (Geo- 
logical Survey, Mercury, NV (USA); Fenix and Scisson, 
Inc., Mercury, NV (USA); Reynolds Electrical and Engi- 
neering Co., Inc., Mercury, NV (USA)). 1985. Contract 
AI08-78ET44802. 35p. NTIS, PC A03/MF A011; 1; GPO 
Dep. File Number DE86008851. 

From Conference on characterization and monitoring of the 
vadose zone; Denver, CO, USA (19 Nov 1985). 

A drilling-and-casing method (Odex 115 system) utilizing air 
as a drilling fluid was used successfully to drill through various 
rock types within the unsaturated zone at Yucca Mountain, 
Nevada. This paper describes this method and the equipment used 
to rapidly penetrate bouldery alluvial-colluvial deposits, poorly 
consolidated bedded and nonwelded tuff, and fractured, densely 
welded tuff to depths of about 130 meters. A comparison of water- 
content and water-potential data from drill cuttings with similar 
measurements on rock cores indicates that drill cuttings were only 
slightly disturbed for several of the rock types penetrated. Coring, 
sampling, and handling methods were devised to obtain minimally 
disturbed drive core from bouldery alluvial-colluvial deposits. Bulk- 
density values obtained from bulk samples dug from nearby trench- 
es were compared to bulk-density values obtained from drive core 
to determine the effects of drive coring on the porosity of the core. 
Rotary coring methods utilizing a triple-tube core barrel and air as 
the drilling fluid were used to obtain core from welded and non- 
welded tuff. Results indicate that the disturbance of the water con- 
tent of the core was minimal. Water-content distributions in alluvi- 
um-colluvium were determined before drilling occurred by drive- 
core methods. After drilling, water-content distributions were de- 
termined by nuclear-logging methods. A comparison of the water- 
content distributions made before and after drilling indicates that 
Odex 115 drilling minimally disturbs the water content of the for- 
mation rock. 10 refs., 12 figs., 4 tabs. 


28615 (CONF-8511172—4) Vacuum drilling of unsaturat- 
ed tuffs at a potential radioactive-waste repository, Yucca 
Mountain, Nevada. Whitfield, M.S. (Geological Survey, 
Denver, CO (USA)). 1985. Contract AI08-78ET44802. 11p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86008852. 

From Conference on characterization and monitoring of the 
vadose zone; Denver, CO, USA (19 Nov 1985). 
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A vacuum reverse-air circulation drilling method was used 
to drill two 17-1/2-inch (44.5-centimeter) diameter test holes to 
depths of 1269 feet (387 meters) and 1887 feet (575 meters) at 
Yucca Mountain near the Nevada Test Site. The site is being con- 
sidered by the US Department of Energy for construction of a 
high-level radioactive-waste repository. One of these two test holes 
(USW UZ-1) has been equipped with instrumentation to obtain a 
long-term record of pressure and moisture potential data; the other 
test hole (USW UZ-6) will be similarly instrumented in the near 
future. These investigations are being conducted as part of the 
Nevada Nuclear Waste Storage Investigations Project of the US 
Department of Energy. The test holes were drilled using a 5-1/2- 
inch (14-centimeter) by 8-5/8-inch (22-centimeter) dual-string re- 
verse-vacuum assembly. A vacuum, induced at the land surface, re- 
moved the drill cuttings through the inner string. Compressed air 
was injected into the dual-string annulus to cool the bit and to keep 
the bit and inner string clean. A tracer gas, sulfur hexafluoride 
(SF), was added to the compressed air for a later determination of 
atmospheric contamination that might have occurred during the 
drilling. After reaching the surface, the drill cuttings were routed 
to a dry separator for sample collection. Then return air and dust 
from the cuttings were routed to a wet separator where the dust 
was removed by a water spray, and the remaining air was exhaust- 
ed through the vacuum unit (blower) to the atmosphere. 6 refs., 4 
figs. 


28616 (CONF-8511172—5) Application of geophysical 
logs to estimate moisture-content profiles in unsaturated tuff, 
Yucca Mountain, Nevada. Palaz, I. (Colorado School of 
Mines, Golden (USA). Dept. of Geophysics). 1985. Con- 
tract AI08-78ET44802. 15p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE86008846. 

From Conference on characterization and monitoring of the 
vadose zone; Denver, CO, USA (19 Nov 1985). 

Determination of the moisture content in boreholes, drilled 
for the purpose of conducting hydrological studies in the unsaturat- 
ed zone, is critical in the evaluation of the natural state of the un- 
saturated zone. Geophysical logs combined with geologic and hy- 
drologic examination of the borehole cuttings provide a means to 
estimate moisture-content profiles. Interpretations of geophysical 
well logs for unsaturated, welded, and fractured tuff have not been 
attempted previously. This paper compares the results of analyses 
of various geophysical logs that were obtained from two large di- 
ameter, air-drilled (vacuum reverse circulation) boreholes at Yucca 
Mountain, Nevada, that were drilled as part of the Nevada Nuclear 
Waste Storage Investigations Project of the US Department of 
Energy. Caliper, gamma-ray, temperature, induction, density, epith- 
ermal-neutron, and dielectric logs were run in these boreholes. 
Moisture-content data from the drill cuttings were compared with 
moisture-content data derived from logs. Saturation profiles were 
obtained from different logs and were correlated with each other. 
Qualitative correlation of the degree of welding with bulk density 
also was conducted; overall correlations were satisfactory. Bore- 
hole geophysical logs proved reliable in determining moisture-con- 
tent profiles. 6 refs., 9 figs. 


28617 (CONF-8511172—6) Hydrogeology of the unsatu- 
rated zone, Yucca Mountain, Nevada. Montazer, P.; Wilson, 
W.E. (Geological Survey, Denver, CO (USA)). 1985. Con- 
tract AI08-78ET44802. 17p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE86008847. 

From Conference on characterization and monitoring of the 
vadose zone; Denver, CO, USA (19 Nov 1985). 

The unsaturated volcanic tuff beneath Yucca Mountain, 
Nevada, is being evaluated by the US Department of Energy as a 
host rock for a potential mined geologic repository for high-level 
radioactive waste. Assessment of site suitability needs an efficient 
and focused investigative program. A conceptual hydrogeologic 
model that simulates the flow of fluids through the unsaturated 
zone at Yucca Mountain was developed to guide the program and 
to provide a basis for preliminary assessment of site suitability. The 
study was made as part of the Nevada Nuclear Waste Storage In- 
vestigations Project of the US Department of Energy. Thickness of 
the unsaturated zone is about 1640 to 2460 feet (500 to 750 meters). 
Based on physical properties, the rocks in the unsaturated zone are 
grouped for the purpose of this paper into five informal hydrogeo- 
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logic units. From top to bottom these units are: Tiva Canyon 
welded unit, Paintbrush nonwelded unit. Topopah Spring welded 
unit, Calico Hills nonwelded unit, and Crater Flat unit. Welded 
units have a mean fracture density of 8 to 40 fractures per unit 
cubic meter, mean matrix porosities of 12 to 23%, matrix hydraulic 
conductivities with geometric means ranging from 6.5 x 10~* to 9.8 
x 10-* foot per day (2 x 10~® to 3 x 10~® meter per day), and bulk 
hydraulic conductivities of 0.33 to 33 feet per day (0.1 to 10 meters 
per day). The nonwelded units have a mean fracture density of 1 to 
3 fractures per unit cubic meter, mean matrix porosities of 31 to 
46%, and saturated hydraulic conductivities with geometric means 
ranging from 2.6 x 10-5 to 2.9 x 10~? foot per day (8 x 10°* to 9 x 
10-* meter per day). 15 refs., 4 figs., 1 tab. 


28618 (CONF-8511172—7) Measurements of matric and 
water potentials in unsaturated tuff at Yucca Mountain, 
Nevada. Thamir, F.; McBride, C.M. (Goodson and Associ- 
ates, Inc., Denver, CO (USA); Western State Coll. of Colo- 
rado, Gunnison (USA)). 1985. Contract AI08-78ET44802. 
15p. NTIS, PC A02/MF A0O1; 1; GPO Dep. File Number 
DE86008848. 

From Conference on characterization and monitoring of the 
vadose zone; Denver, CO, USA (19 Nov —- 

Two types of instruments were installed in a borehole in 
order to monitor matric and water potentials of various hydrogeo- 
logic units consisting of tuff. The borehole was drilled as part of a 
study to provide information to the US Department of Energy for 
their use in evaluating Yucca Mountain, Nevada, for a repository 
for high-level radioactive waste. Heat-dissipation probes were used 
to monitor matric potentials and thermocouple psychrometers were 
used to monitor water potentials. Two major concerns regarding 
the use of these instruments in deep boreholes are: (1) the effect of 
length of the lead wires, and (2) the inability to recalibrate the in- 
struments after installation. The length of the lead wire contributes 
to the source resistance and lead capacitance, which affects the 
signal settling time. Both instruments tested proved to be insensitive 
to lead-wire length, except when connected to smaller input-imped- 
ance data loggers. Thermocouple wires were more sensitive than 
heat-dissipation probe wires because of their greater resistance and 
quality of voltmeters used. Two thermocouple psychrometers were 
installed at every instrument station for backup and verification of 
data, because the instruments could not be recalibrated in situ. Mul- 
tiple scanning rather than single-point scanning of the evaporation 
curve of a thermocouple psychrometer could give more reliable 
data, especially in differentiating between very wet and very dry 
environments. An isolated power supply needs to be used for each 
heat dissipation probe rather than a single power supply for a 
group of probes to avoid losing data from all probes when one 
probe malfunctions. This type of system is particularly desirable if 
the site is unattended by an operator for as long as a month. 20 
refs., 13 figs., 2 tabs. 


28619 (CONF-8511172—8) Monitoring the vadose zone 
in fractured tuff, Yucca Mountain, Nevada. Montazer, P.; 
Weeks, E.P.; Thamir, F.; Yard, S.N.; Hofrichter, P.B. (Geo- 
logical Survey, Denver, CO (USA); Goodson and Associ- 
ates, Inc., Denver, CO (USA); Holmes and Narver, Inc., 
Las Vegas, NV (USA)). 1985. Contract AI08-78ET44802. 
3lp. NTIS, PC A03/MF AO01; 1; GPO Dep. File Number 
DE86008850. 

From Conference on characterization and monitoring of the 
vadose zone; Denver, CO, USA (19 Nov 1985). 

Unsaturated tuff beneath Yucca Mountain, Nevada, is being 
evaluated by the US Department of Energy as a host rock for a 
potential repository for high-level radioactive waste. As part of the 
Nevada Nuclear Waste Storage Investigations Project of the US 
Department of Energy, the US Geological Survey has been con- 
ducting hydrologic, geologic, and geophysical investigations at 
Yucca Mountain and the surrounding region to provide data eval- 
uation of the potential suitability of the site. Hydrologic investiga- 
tions of the unsaturated zone at this site were started in 1982. A 
17.5-inch- (44.5-centimeter-) diameter borehole (USW UZ-1) was 
drilled by the reverse-air vacuum-drilling technique to a depth of 
1269 feet (387 meters). This borehole was instrumented at 33 depth 
levels. At 15 of the levels, 3 well screens were embedded in coarse- 
sand columns. The sand columns were isolated from each other by 
thin layers of bentonite, columns of silica flour, and isolation plugs 
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consisting of expansive cement. Thermocouple psychrometers and 
pressure transducers were installed within the screens and connect- 
ed to the data-acquisition system at the land surface through ther- 
mocouple and logging cables. Two of the screens at each level 
were equipped with access tubes to allow collection of pore-gas 
samples. In addition to these instruments, 18 heat-dissipation probes 
were installed within the columns of silica flour, some of which 
also had thermocouple psychrometers. 20 refs., 13 figs., 2 tabs. 


28620 (CONF-8511172—9) Analysis of gaseous-phase 
stable and radioactive isotopes in the unsaturated zone, Yucca 
Mountain, Nevada. Yang, I.C.; Haas, H.H.; Weeks, E.P.; 
Thorstenson, D.C. (Geological Survey, Denver, CO (USA); 
Southwestern Methodist Univ., Dallas, TX (USA). Inst. for 
the Study of Earth and Man; Geological Survey, Reston, 
VA (USA)). 1985. Contract AI08-78ET44802. 18p. NTIS, 
PC A02. File Number DE86008853. 

From Conference on characterization and monitoring of the 
vadose zone; Denver, CO, USA (19 Nov 1985). 

The Nevada Nuclear Waste Storage Investigations Project 
of the US Department of Energy provides that agency with data 
for evaluating volcanic tuff beneath Yucca Mountain, Nevada, to 
determine its suitability for a potential repository of high-level ra- 
dioactive waste. Thickness of the unsaturated zone, which consists 
of fractured, welded and nonwelded tuff, is about 1640 to 2460 feet 
(500 to 750 meters). One question to be resolved is an estimate of 
minimum ground-water traveltime from the disturbed zone of the 
potentail repository to the accessible environment. Another issue is 
the potential for diffusive or convective gaseous transport of ra- 
dionuclides from an underground facility in the unsaturated zone to 
the accessible environment. Gas samples were collected at intervals 
to a depth of 1200 feet from the unsaturated zone at Yucca Moun- 
tain, Nevada. Samples were analyzed for major atmospheric gases; 
carbon dioxide in the samples was analyzed for carbon-14 activity 
and for 5'°C; water vapor in the samples was analyzed for deuteri- 
um and oxygen-18. These data could provide insight into the nature 
of unsaturated zone transport processes. 15 refs., 4 figs., 4 tabs. 


28621 (INIS-BR—452) Electron paramagnetic resonance: 
a new method of quaternary dating. Poupeau, G.; Rossi, A.; 
Telles, M.; Danon, J. (Centro Brasileiro de Pesquisas Fisi- 
cas, Rio de Janeiro; Office de la Recherche Scientifique et 
Technique d’Outre-Mer (ORSTOM), 93 - Bondy (France); 


Universidade Federal Rural do Rio de Janeiro (Brazil). 
Dept. de Quimica). 1984. 12p. (In Portuguese). (CONF- 
8410390—1). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86701821. 

From 33. Brazilian congress of geology; Rio de Janeiro, RJ, 
Brazil (28 Oct 1984). 

Significant progress has occurred in the last years in quater- 
nary geochronology. One of these is the emergence of a new dating 
approach, the Electron Spin Resonance Method. The aim of this 
paper is to briefly review the method and discuss some aspects of 
the work at CBPF. 


28622 (INIS-mf—10068, pp 172-173) Determination of 
samarium and neodymium in geological samples. Sus, F.; Klo- 
sova, E.; Feist, I.; Stepankova, E. 1984. NTIS (US Sales 
Only), PC A10/MF AOl. File Number DE86780429. 
(CONF-8406309—Summ.). 

From 4. meeting on analysis of solids; Karl-Marx-Stadt, 
German D.R. (26 Jun 1984). 

Wissenschaftliche Tagung Technische Hochschule Karl- 
Marx-Stadt. No. 6. 


28623 (LA—10542-OBES) Curatorial policy guidelines 
and procedures for the Continental Scientific Drilling Pro- 
gram. Goff, S. (Los Alamos National Lab., NM (USA)). Jan 
1986. Contract W-7405-ENG-36. 24p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86008573. 

Policy and procedures for sample curation and data manage- 
ment for the Department of Energy/Office of Basic Energy Sci- 
ences (DOE/OBES) Continental Scientific Drilling Program 
(CSDP)/Thermal Regimes effort are established here. The policy 
guidelines and procedures are formulated to provide a service to 
the scientific community that ensures maximum opportunity to 
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study samples and other data while preserving for future study the 
integrity of a valuable national resource. 


28624 (RHO-BW-SA—318-P) Paleodrainage of the Co- 
lumbia River system on the Columbia Plateau of Washington 
State: a summary. Fecht, K.R.; Reidel, S.P.; Tallman, A.M. 
(Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations). Dec 1985. Contract AC06- 
77RL01030. 65p. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE86009122. 

The evolution of the Columbia River drainage system on the 
Columbia Plateau of Washington in the last 17 My reflects the geo- 
logic history of the plateau. We have updated an interpretation of 
the evolution of the Columbia River system and defined the geo- 
morphic and structural features that have controlled the position of 
ancestral streams. The sequence of geologic events and the result- 
ing drainage system for various time intervals in the last 17 My are 
summarized below. 121 refs., 14 figs. 


28625 (SAND—86-7077C) Stratigraphy and dissolution 
of the Rustler Formation. Bachman, G.O. (Sandia National 
Labs., Albuquerque, NM (USA)). 23 Apr 1985. Contract 
AC04-76DP00789. 12p. (CONF-8503189—2). NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE86008778. 

From Conference on the Rustler formation; Carlsbad, NM, 
USA (7 Mar 1985). 

The Rustler Formation is the uppermost evaporite-bearing 
unit in the Permian Ochoan series in southeastern New Mexico. It 
rests on the Salado Formation which includes the salt beds where 
the mined facility for the Waste Isolation Pilot Plant (WIPP) is 
being constructed. An understanding of the physical stratigraphy of 
the Rustler Formation is pertinent to studies of the WIPP site be- 
cause some portions of the Rustler are water-bearing and may pro- 
vide paths for circulating waters to come into contact with, and 
dissolve, evaporites within the Ochoan sequence. Knowledge of the 
processes, magnitude, and history of evaporite dissolution in the vi- 
cinity of the WIPP site is important to an evaluation of the integri- 
ty of the site. 2 refs., 2 figs. 


28626 (USGS-BULL—1647) Structure of pre-Cenozoic 
rocks in the vicinity of Yucca Mountain, Nye County, 
Nevada: a potential nuclear-waste di site. Robinson, 
G.D. (Geological Survey, Reston, VA (USA)). 1985. Con- 
tract AI08-78ET44802. 3lp. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE86009271. 

A potential nuclear-waste disposal site is being evaluated at 
Yucca Mountain, southern Nye County, Nevada. The site is within 
Tertiary volcanic rocks, and much of the surrounding region is un- 
derlain by such rocks. The volcanic rocks are as much as 3000 m 
thick north and west of the site but thin to as little as 1200 m under 
the site and apparently continue thinning southward beneath Qua- 
ternary cover. Regional ground-water flow is generally to the 
south, toward discharge areas in the southern Amargosa Desert. 
Hydrologic studies have indicated that effluents leaking from a re- 
pository in unsaturated volcanic rocks may drain downward and 
find pathways in older rocks beneath the volcanic rocks; therefore, 
it is important to know the lithology and structure of those rocks. 
This report is a preliminary interpretation of the gross distribution 
and present structure of the largely buried prevolcanic rocks in the 
study area of about 2200 km? surrounding the site, viewed in an ir- 
regularly shaped regional setting of about 6700 km? 


28627 An interpretation of the alteration assemblages at 
Sulphur Springs, Valles caldera, New Mexico. Charles, R.W.; 
Buden, R.J.V.; Goff, F. (Los Alamos National Laboratory, 
Los Alamos, New Mexico). Journal of Geophysical Research; 
91: No. B2, 1887-1898(10 Feb 1986). 

Sulphur Springs, located near the western edge of the Valles 
caldera, north central New Mexico, is the only vapor-dominated 
surface manifestation of any significance found in the Valles. The 
percolating acid sulfate waters and fumarolic gases have leached 
and oxidized the county rock near the hot springs to a bleached 
wasteland. The near-surface mineral assemblages at 90°C are re- 
stricted to one and two phases occurring in contact with a variety 
of solutions and gases. The conditions of local equilibrium at 90°C 
are approximately halotrichite+alunogen, log F2 -45, log f2 -12, 
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pH 0.3; szomolnokite+ pyrite, log f2 -46, log F2 -16, pH 0.8; alu- 
nite, log F2 -50, log f2 -10, pH 1-2; kaolinite+sulphur, log f2 -53, 
log f2 -10, pH 1 2, log a+ = 0.0012 m, log a2 = 0.0033 m; and 
pyrite, log f2 -60, log f2 -19, pH 4.3. This study has demonstrated 
that local equilibrium is closely approached even under the low- 
temperature and -pressure conditions found near the surface. 
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REFER ALSO TO CITATION(S) 26938, 27472, 28322, 28616 


28628 (INPE—3469) X-ray intensification at balloon alti- 
tudes of the South Atlantic Magnetic Anomaly in association 
with geomagnetic activity. Pinto Junior, O.; Gonzales, W.D. 
(Instituto de Pesquisas Espaciais, Sao Jose dos Campos 
(Brazil)). 1985. 14p. NTIS (US Sales Only), PC A02/MF 
AO1. File Number DE86701587. 

On April 14 and December 18, 1981, two balloon flights 
were performed from Sao Jose dos Campos, Brazil (geographic co- 
ordinates 23°12’S, 45°51’'W and L aprox. 1.13), each carrying an 
omnidirectional Nal(T}) scintillation crystal, in order to measure 
bremsstrahlung X-ray due to energetic electron precipitation in the 
atmosphere of the South Atlantic Magnetic Anomaly (SAMA), as 
well as to look for their relationship with geomagnetic activity. 
Since the April flight occurred during a time interval with an in- 
tense geomagnetic activity ([Dst] approx. 290), whereas the Decem- 
ber flight was conducted during a geomagnetically calm period 
({Dst] < = 35), a comparison between these measurements shows 
an intensification of about 5 x 10° photons/cm2sec.KeV at an at- 
mospheric altitude of 5.5 gr/cm? and for an energy interval of 30- 
150 KeV. This type of X-rays intensification, observed for the first 
time at balloon altitudes of the SAMA, is claimed to represent a 
direct evidence of enhanced energetic electron precipitation in asso- 
ciation to the intensification of geomagnetic activity. (Author). 


28629 (LA—10607-MS) E-layer ionospheric disturbances 
following the Coalinga earthquake. Fitzgerald, T.J.; Wolcott, 
J.H. (Los Alamos National Lab., NM (USA)). Nov 1985. 
Contract W-7405-ENG-36. 39p. NTIS, PC A03/MF AOl; 
GPO Dep. File Number DE86008588. 

A bistatic HF Doppler network in California recorded iono- 
spheric disturbances after the Coalinga, California, earthquake of 
May 2, 1983. The ionospheric disturbances appear to be associated 
with acoustic waves launched vertically into the atmosphere from 
the ground motion caused by radially propagating surface seismic 
(Rayleigh) waves. The ionospheric disturbances were detected by 
variations in the frequency of the received transmissions (Doppler 
shifts); such disturbances have been observed in association with a 
number of previous earthquakes. The Doppler shifts were caused 
by phase path changes induced by the motion of the neutral atmos- 
phere at the reflection height of the radio wave (200 km). We have 
also detected changes in the spectrum of the received transmissions 
following the Coalinga earthquake at the time of the passage of the 
acoustic waves through the E-layer. We interpret these spectral 
changes as an indication of specular reflection of the radio waves 
from index of refraction gradients induced by the acoustic waves, 
which have undergone significant nonlinear steepening during their 
propagation to 100 km. Since the acoustic waves were propagating 
upwards, the relections had negative Doppler shifts. 


28630 (SAND—85-7104) Ground motion evaluations at 
Yucca Mountain, Nevada, with applications to repository con- 
ceptual design and siting. (URS/John A. Blume and Associ- 
ates, Engineers, San Francisco, CA (USA)). Feb 1986. Con- 
tract AC04-76DP00789. 154p. NTIS, PC A08/MF AOI; 1; 
GPO Dep. File Number DE86009553. 

The ground motion at Yucca Mountain, Nevada, was evalu- 
ated, and its effect on siting and conceptual design of a prospective 
nuclear waste repository was considered. Two levels of ground 
motion are proposed in this report for seismic design, the higher 
level for design of facilities classified as important for off-site radio- 
logical safety, the lower level for on-site safety. It is recommended 
that a probabilistic approach be used to define ground motions with 
a 2000-year return period for the higher level and a 500-year return 
period for the lower level. Probabilistic seismic hazard models were 
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developed both for earthquakes and for underground nuclear explo- 
sions (UNEs). Probabilistic analyses yielded horizontal peak ground 
acceleration (PGA) values of 0.25 g and 0.40 g for the 500-year and 
the 2000-year earthquake ground motions, respectively. Similar 
analyses for UNEs yielded horizontal PGA values of 0.125 g and 
0.15 g for the two levels. Although the PGA levels for design 
UNEs are less than those for design earthquakes, the UNE horizon- 
tal response spectrum exceeds that for earthquakes for periods 
greater than about 1 sec at the higher level (2000-year) and for pe- 
riods greater than about 0.4 sec at the lower level (500-year). This 
report also presents results on the dynamic response of candidate 
sites for surface facilities and the type of data required in the seis- 
mic design of underground facilities. 


28631 (SAND-—86-0194) Long-term strong motion Sea- 
floor Earthquake Measurement System. Lopez, A.A. (Sandia 
National Labs., Albuquerque, NM (USA)). 1986. Contract 
AC04-76DP00789. 14p. (CONF-8604142—1). NTIS, 
A02/MF AO1; 1; GPO Dep. File Number DE86007632. 

From Marine data systems international symposium; New 
Orleans, LA, USA (30 Apr 1986). 

A new generation seismic system which measures strong 
motion in marine sediments has been developed and deployed. The 
system consists of three subsystems: a seafloor data acquisition 
package and two shipboard packages that send commands to and 
record data from the seaflor package. Communication between the 
two systems is via acoustic telemetry. The seaflor unit is powered 
by lithium batteries and has an operational life of four years. The 
seafloor unit is microprocessor controlled and uses a three-axis ac- 
celerometer package to continuously measure sediment accelera- 
tions from .001 to 10 cm/sec. The data are digitized at a 100 hertz 
rate and, providing the pre-established event selection criterion is 
satisfied, they are stored in a seven-million bit, nonvolatile, magnet- 
ic bubble memory. In addition to recording seismic data, the ship- 
board subsystem can monitor the status of the seafloor package and 
change the operating characteristics if necessary. This paper de- 


scribes the design, development, and deployment of the Seafloor 
earthquake Measurement System along with future applications of 
the system. 


28632 (SAND—86-0690C) Seafloor measurement of seis- 
mic activity, October 1, 1983-September 30, 1991. Engi, D.; 
Lopez, A. (Sandia National Labs., Albuquerque, NM 
(USA)). 1986. Contract AC04-76DP00789. 10p. (CONF- 
860353—1). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE86007631. 

From Methane hydrates, deep source gas, arctic technol- 
Ogies contractors’ meeting; Morgantown, WV, USA (25 Mar 1986). 

The objective of the SEMS project is to gather strong 
motion earthquake data from offshore oil and gas leasing regions 
that are seismically active. The principal areas of interest are off- 
shore southern California, in the Southern Bering Sea, and near the 
Aleutian Islands. One SEMS unit was installed during 1985 in the 
Beta Field offshore Long Beach, California. The project will even- 
tually emplace and monitor multiple SEMS units in Alaskan waters 
where the greatest hazards exist. The ultimate product is a set of 
data which can be used to characterize the response of seafloor 
sediments to earthquake-induced seismicity. This report describes 
the design and function of the instrumentation and data recording 
systems, and discusses potential future plans for SEMS deployment 
in offshore southwestern Alaska. (ACR) 


28633 (UCID—20090) Structure of earth’s crust and 
upper mantle in the Chu-Sarysu Depression, south-central 
Kazakh SSR, according to geological, geophysical, and seis- 
mological data. Piwinskii, A.J. (Lawrence Livermore Na- 
tional Lab., CA (USA)). Jun 1984. Contract W-7405-ENG- 
48. 91p. NTIS, PC E15/MF $33.15; 1; GPO Dep. File 
Number DE86005298. 

During the past 20 years Soviet earth scientists have made 
extensive investigations to locate new hydrocarbon accumulations, 
economic ore deposits, and radioactive mineral resources in the 
USSR. These investigations have included deep seismic sounding 
(DSS) surveys, the correlation method of refracted waves 
(KMPV), the method of reflected waves (MOV), converted waves 
from earthquakes, and deep exploratory drilling. This report dis- 
cusses results of some of these geophysical, geological, and seismic 
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studies which were carried out in the Chu-Sarysu Depression, in 
south-central Kazakh SSR. Recently reported data are presented on 
the propagation characteristics of various regional and teleseismic 
phases in the study region, crustal electrical conductivity, upper 
mantle attenuation, and heat flow in southeastern Kazakh SSR. In- 
cluded in the report are microfiche copies of the Soviet publica- 
tions on which the analysis is based. 


28634 An approach to modeling present-day deformation 
in southern California. Rundle, J.B. (Geophysics Division, 
Sandia National Laboratories, Albuquerque, New Mexico). 
Journal of Geophysical Research; 91: No. B2, 1947-1960(10 
Feb 1986). 

This paper presents an approach to modeling the complete, 
time-dependent deformation in southern California. We make use of 
a variety of techniques to include the far-field plate motion, stress 
relaxation in the asthenosphere, aseismic fault slip within the elastic 
lithosphere, and the complex, three-dimensional nature of the faults 
within the southern California region. Among the conclusions of 
the work here are the following: (1) the data exhibit a marginal 
preference for a relatively thin lithosphere in southern California, 
(2) the most sensitive determinant for lithospheric thickness and vis- 
cosity of the asthenosphere is the rotation rate of the motion vec- 
tors toward or away from major faults, (3) major faults in southern 
California are slipping at depth, at or near their average Holocene 
rates, (4) a shallow, active decollement beneath the Transverse 
Ranges is apparently needed to realistically model the strain 
changes observed there, and (5) this modeling technique offers the 
best approach for understanding the complex deformation field in 
southern California. 


28635 Tectonics of the Jemez lineament in the Jemez 
Mountains and Rio Grande rift. Aldrich M.J. Jr. (Division 
of Earth and Space Sciences, Los Alamos National Labora- 
tory, Los Alamos, New Mexico). Journal of Geophysical Re- 
search; 91: No. B2, 1753-1762(10 Feb 1986). 

The Jemez lineament is a NE trending crystal flaw that con- 
trolled volcanism and tectonism in the Jemez Mountains and the 
Rio Grande rift zone. The fault system associated with the linea- 
ment in the rift zone includes, from west to east, the Jemez fault 
zone southwest of Valles-Toledo caldera complex, a series of NE 
trending faults on the resurgent dome in the Valles caldera, a struc- 
tural discontinuity with a high fracture intensity in the NE Jemez 
Mountains, and the Embudo fault zone in the Espanola Basin. 


28636 Initial results from VC-1, first Continental Scien- 
tific Drilling Program core hole in Valles caldera, New: 
Mexico. Goff, F.; Rowley, J.; Gardner, J.N.; Hawkins, W.;: 
Goff, S.; Charles, R.; Wachs, D.; Maassen, L.; Heiken, G. 
(Earth and Space Sciences Division, Los Alamos National 
Laboratory, New Mexico). Journal of Geophysical Research; 
91: No. B2, 1742-1752(10 Feb 1986). 

Valles Caldera 1 (VC-1) is the first Continental Scientific 
Drilling Program (CSDP) core hole drilled in the Valles caldera 
and the first continuously cored well in the caldera region. The ob- 
jectives of VC-1 were to penetrate a hydrothermal outflow plume 
near its source, to obtain structural and stratigraphic information 
near the intersection of the ring fracture zone and the precaldera 
Jemez fault zone, and to core the youngest volcanic unit inside the 
caldera (Banco Bonito obsidian). Coring of the 856-m well took 
only 35 days to finish, during which all objectives were attained 
and core recovery exceeded 95%. VC-1 penetrates 298 m of moat 
volcanics and caldera fill ignimbrites, 35 m of precaldera volcani- 
clastic breccia, and 523 m of Paleozoic carbonates, sandstones, and 
shales. A previously unknown obsidian flow was encountered at 
160 m depth underlying the battleship Rock Tuff in the caldera 
moat zone. Hydrothermal alteration is concentrated in sheared, 
brecciated, and fractured zones from the volcaniclastic breccia to 
total depth with both the intensity and rank of alterations increas- 
ing with depth. Alteration assemblages consist primarily of clays, 
calcite, pyrite, quartz, and chlorite, but chalcopyrite and sphalerite 
have been identified as high as 450 m and molybdenite has been 
identified in a fractured zone at 847 m. Carbon 13 and oxygen 18 
analyses of core show that the most intense zones of hydrothermal 
alteration occur in the Madera Limestone above 550 m and in the 





3849 / ERA-11/12 


Madera and Sandia formations below 700 m. This corresponds with 
zones of most intense calcite and quartz veining. Thermal aquifers 
were penetrated at the 480-, 540-, and 845-m intervals. Although 
these intervals are associated with alteration, brecciation, and vein- 
ing, they are also intervals where clastic layers occur in the Paleo- 
zoic sedimentary rocks. 


28637 Stratigraphic relations and lithologic variations in 
the Jemez volcanic field, New Mexico. Gardner, J.N.; Goff, 
F.; Garcia, S.; Hagan, R.C. (Earth and Space Sciences Divi- 
sion, Los Alamos. National Laboratory, New Mexico). Jour- 
nal of Geophysical Research; 91: No. B2, 1763-1778(10 Feb 
1986). 

Over 100 radiometric dates and recent detailed geologic 
mapping allow some refinements of the stratigraphic relations of 
major units and generalization of temporal lithologic variations in 
the Jemez volcanic field. Volcanism had begun in the area by about 
16.5 Ma with episodic eruptions of alkaline basalts. By 13 Ma, alka- 
line volcanism had been replaced with eruptions of more volumi- 
nous olivine tholeiite. High-silica rhyolite, derived from melts of 
lower crust, also was erupting by about 13 Ma. Basalt and high- 
silica rhyolite continued to be erupted until about 7 and 6 Ma, re- 
spectively, but effusions of dominantly andesitic differentiates of 
basalt that began as early as about 12 Ma volumetrically overshad- 
owed all other eruptive products between 10 and 7 Ma. From 7 to 
13 the dominant erupted lithology was dacite, which appears to 
have been generated by mixing of magmas whose compositions are 
approximated by earlier andesites and high-silica rhyolites. Less 
than 4—3 Ma volcanism was dominated by eruption of rhyolitic 
tuffs. 


28638 Explosive rhyolitic volcanism in the Jemez Moun- 
tains: Vent locations, caldera development and relation to re- 
gional structure. Self, S.; Goff, F.; Gardner, J.N.; Wright, 
J.V.; Kite, W.M. (Department of Geology, University of 
Texas at Arlington). Journal of Geophysical Research; 91: 
No. B2, 1779-1798(10 Feb 1986). 

The Jemez volcanic field straddles the western margin of the 
Rio Grande rift where the rift is intersected by the Jemez lineament 
in north central New Mexico. The field has a record of volcanism 
extending back to before 13 Ma. Initial basaltic activity was related 
to active rifting, with minor rhyolitic eruptions occurring along N- 
S rift-bounding faults. Between 10 and 7 Ma, voluminous andesitic 
volcanism took place in the central Jemez Mountains area, over- 
whelming contemporaneous basaltic and rhyolitic magnatism. 


28639 Intracaldera volcanic activity, Toledo caldera and 
embayment, Jemez Mountains, New Mexico. Heiken, G-.; 
Goff, F.; Stix, J.; Shafiqullah, M.; Garcia, S.; Hagan, R 
(Los Alamos National Laboratory, Los Alamos, New 
Mexico). Journal of Geophysical Research; 91: No. B2, 1799- 
1816(10 Feb 1986). 

The Toledo caldera was formed at 1.47 +- 0.06 Ma during 
the catastrophic eruption of the lower member, Bandelier Tuff. The 
caldera was obscured at 1.12 +- 0.03 Ma during eruption of the 
equally voluminous upper member of the Bandelier Tuff that led to 
formation of the Valles caldera. Earlier workers interpreted a 9-km- 
diameter embayment, located NE of the Valles caldera (Toledo em- 
bayment), to be a remnant of the Toledo caldera. Drill hole data 
and new K-Ar dates of Toledo intracaldera domes redefine the po- 
sition of Toledo caldera, nearly coincident with and of the same di- 
mensions as the younger Valles caldera. the Toledo embayment 
may be of tectonic origin or a small Tschicoma volcanic center cal- 
dera. This interpretation is consistent with distribution of the lower 
member of the Bandelier Tuff and with several other field and drill- 
ing-related observations. Explosive activity associated with Cerro 
Toledo Rhyolite domes is recorded in tuff deposits located between 
the lower and upper members of the Bandelier Tuff on the north- 
east flank of the Jemez Mountains. Recorded in the tuff deposits 
are seven cycles of explosive activity. Most cycles consists of 
phreatomagmatic tuffs that grade upward into Plinian pumice beds. 
A separate deposit, of the same age and consisting of pyroclastic 
surges and flows, is associated with Rabbit Mountain, located on 
the southeast rim of the Valles-Toledo caldera complex. These are 
the surface expression of what may be a thicker, more voluminous 
intracaldera tuff sequence. The combined deposits of the lower and 
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upper members of the Bandelier Tuff, Toledo and Valles intracal- 
dera sediments, tuffs, and dome lavas form what we interpret to be 
a wedge-shaped caldera fill. This sequence is confirmed by deep 
drill holes and gravity surveys. 
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28640 (BMI/OCRD—12-Rev.1) Typical repository condi- 
tions for generic commercial and defense high-level nuclear 
waste and spent fuel repositories in crystalline rock. Revision 
1. (Reference Repository Conditions Interface Working 
Group, Columbus, OH (USA)). Jan 1986. Contract AC02- 
83CH10139. 38p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86009350. 

This report summarizes activities to determine conditions for 
temperature, pressure, fluid, chemical, and radiation environments 
typical of those that may be expected to exist in commercial and 
defense high-level nuclear waste and spent fuel repositories in crys- 
talline rock. These conditions were generated by the Reference Re- 
pository Conditions Interface Working Group (RRC-IWG), an ad 
hoc IWG established by the National Terminal Storage (NWTS) 
Program's Isolation Interface Control Board. The repository condi- 
tions are based on the standard room-and-pillar mined repository 
concept with waste emplaced in vertical holes drilled in the room 
floor. Some important results obtained are given below for the se- 
lected local areal thermal loadings of 20, 25, and 13.5 W/m? for 
spent fuel (SF), commercial high-level waste (CHLW), and defense 
high-level waste (DHLW), respectively. In all cases, the results 
below are given in order for SF, CHLW, and DHLW. Some ther- 
mal results are: maximum waste temperature - 190, 225, and 120°C; 
maximum rock temperature - 150, 165, and 105°C. The length of 
time for significant thermal exposure is greater for SF than the 
other wastes. Vapor phase pressures are not expected to rise signifi- 
cantly above atmospheric until the repository is sealed. After seal- 
ing, the water pressure inside the sealed excavations will gradually 
increase to the local hydrostatic head. A generic crystalline rock 
ground-water composition, and expected gamma radiation dose 
rates are also provided in the report. 


28641 (BMI/ONWI—579) Rock index properties for 
geoengineering in the Paradox Basin. O’Rourke, J.E.; Rey, 
P.H.; Alviti, E.; Capps, C.C. (Woodward-Clyde Consult- 
ants, Walnut Creek, CA (USA)). Feb 1986. Contract AC02- 
83CH10140. 200p. NTIS, PC A09/MF AO1; 1; GPO Dep. 
File Number DE86009067. 

Previous researchers have investigated the use of a number 
of rapid index tests that can be used on core samples, or in situ, to 
determine rock properties needed for geoengineering design, or to 
predict construction performance in these rock types. Selected re- 
search is reviewed, and the correlations of index tests with labora- 
tory tests of rock properties found by the earlier investigators are 
discussed. The selection and testing of rock core samples from the 
Gibson Dome No. 1 borehole in Paradox Basin are described. The 
samples consist primarily of non-salt rock above salt cycle 6, but 
include some samples of anhydrite and salt cycle 6. The index tests 
included the point load test, Schmidt hammer rebound test, and ab- 
rasion hardness test. Statistical methods were used to analyze the 
correlations of index test data with laboratory test data of rock 
properties for the same core. Complete statistical results and com- 
puter-generated graphics are presented; these results are discussed 
in relation to the work of earlier investigations for index testing of 
similar rock types. Generally, fair to good correlations were ob- 
tained for predicting unconfined compressive strength and Young’s 
modulus for sandstone and siltstone, while poorer correlations were 
found for limestone. This may be due to the large variability of 
limestone properties compared to the small number of samples. 
Overall, the use of index tests to assess rock properties at Paradox 
Basin appears to be practial for some conceptual and preliminary 
design needs, and the technique should prove useful at any salt re- 
pository site. However, it is likely that specific correlations should 
be demonstrated separately for each site, and the data base for es- 
tablishing the correlations should probably include at least several 
hundred data points for each type. 
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28642 (CONF-830605—10) First phase of small diameter 
heater experiments in tuff. Zimmerman, R.M. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1983. Contract 
AC04-76DP00789. 12p. NTIS, PC A02/MF A001; GPO 
Dep. File Number DE86009490. 

From 24. symposium on rock mechanics; College Station, 
TX, USA (20 Jun 1983). 

As part of the Nevada Nuclear Waste Storage Investigations 
(NNWSIJ) project, we have undertaken small diameter heater ex- 
periments in the G-Tunnel Underground Facility on the Nevada 
Test Site (NTS). These experiments are to evaluate the thermal and 
hydrothermal behavior which might be encountered if heat produc- 
ing nuclear waste were disposed of in welded and nonwelded tuffs. 
The two Phase I experiments discussed have focused on vertical 
borehole emplacements. In each experiment, temperatures were 
measured along the surface of the 10.2-cm-dia heater and the 12.7- 
cm-dia boreholes. For each experiment, measurements were com- 
pared with computer model representations. Maximum tempera- 
tures reached were: 196°C for the welded tuff after 21 days of op- 
erations at 800W and 173°C for the nonwelded tuff after 35 days of 
operations at 500W. Computed results indicate that the same heat 
transfer model (includes conduction and radiation only) can de- 
scribe the behavior of both tuffs using empirical techniques to de- 
scribe pore water vaporization. Hydrothermal measurements re- 
vealed heat-indiced water migration. Results indicated that small 
amounts of liquid water migrated into the welded tuff borehole 
early in the heating period. Once the rock-wall temperatures ex- 
ceeded 94°C, in both tuffs, there was mass transport of water vapor 
as evidence indicated condensation cooler regions. Borehole pres- 
sures remained essentially ambient during the thermal periods. 


28643 (ORNL/Sub—85-97343/1) Proceedings of the first 
thermomechanical workshop for shale. (RE/SPEC, Inc., 
Rapid City, SD (USA)). Mar 1986. Contract ACO05- 
840OR21400. 94p. (CONF-8507115—Summ.). NTIS, PC 
A05/MF AO1; 1; GPO Dep. File Number DE86008950. 

From 1. thermomechanical workshop for shale; Denver, CO, 
USA (15 Jul 1985). 

Chapter 2 provides a description of the three federal regula- 
tions that pertain to the development of a high-level nuclear waste 
repository regardless of the rock type. Chapter 3 summarizes the 
reference shale repository conditions selected for this workshop. A 
room-and-pillar configuration was considered at an extraction ratio 
of about 0.25. The depth was assumed to be 700 m. Chapter 4 gives 
a summary of several case histories that were considered to be val- 
uable in gaining an understanding of some of the design and con- 
struction features that might be unique in creating underground 
openings in shale. Chapter 5 assesses the data and information 
needs, availability, technology for acquisition, and the research and 
development necessary for analytical/numerical modeling in heat 
transfer, fluid flow, and thermomechanics. Chapter 6 assesses data 
and information needs in the laboratory and considerations associat- 
ed with shale rock characterization. Chapter 7 assesses the data and 
information needs, availability, technology for acquisition, and the 
research and development necessary for field/in situ testing. Chap- 
ter 8 presents the consensus of the workshop participants that there 
is a definite need to advance the state of knowledge concerning the 
thermomechanical behavior of shales and to gain experience in ap- 
plying this knowledge to the design of room-and-pillar excavations. 
Finally, Chapter 9 provides a summary of the research and devel- 
opment needs in the various interacting activities of repository de- 
velopment, including analytical/numerical modeling, laboratory 
testing, and field/in situ testing. The main conclusion of the work- 
shop was that a need exists for an aggressive program in laborato- 
ry, field, numerical modeling, and design studies to provide a ther- 
momechanical, technological base for comparison of shale types 
and shale regions/areas/sites. 


28644 (SAND—85-2482) Liquid permeability measure- 
ments on densely welded tuff over the temperature range 25 
to 90°C, Reda, D.C. (Sandia National Labs., Albuquerque, 
NM (USA)). Dec 1985. Contract AC04-76DP00789. 22p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86009541. 

The Topopah Spring welded unit in the unsaturated zone at 
Yucca Mountain, on and adjacent to the Nevada Test Site, is cur- 
rently being studied for consideration as the host unit for a radioac- 
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tive waste repository. The US Department of Energy is carrying 
out these studies through the Nevada Nuclear Waste Storage Inves- 
tigations (NNWSI) project. In support of this effort, liquid perme- 
ability experiments, using distilled and deaerated water as the pore 
fluid, were conducted on a sample of densely welded tuffaceous 
material from the Nevada Test Site. The primary independent vari- 
able was the core temperature, which was systematically increased, 
then decreased, over the range 25 to 90°C. Confining pressure was 
maintained constant at 15.2 MPa. Pore water continually flowed 
through the tuff sample during an extensive three-month test 
period. The transient pressure decay techique was utilized to meas- 
ure core permeability. Geochemical analyses of the pore water exit- 
ing the core at 90°C showed increased concentrations of silicon, 
calcium, sodium, potassium and strontium. Fluid mechanic results 
showed liquid permeability of the tuff core to be = 3 x 107 m%, 
independent of temperature. 


28645 A record of high-temperature embrittlement of per- 
iodotite in CO. permeated xenoliths from basalt. Rovetta, 
M.R.; Delaney, J.R.; Blacic, J.D. (School of Oceanography, 
University of Washington, Seattle). Journal of Geophysical 
Research; 91: No. B3, 3841-3848(10 Mar 1986). 

Four ultramafic xenoliths recovered from Hawaiian basalts 
contain CO>-fluid inclusion arrays which originated as healed mi- 
crocracks. These healed microcracks have been used to study the 
microcracking mechanisms in the xenolith source region. Fluid in- 
clusion arrays in olivine have a preferred crystallographic orienta- 
tion which is consistent with a hypothesis of microcrack nucleation 
upon dislocation pileups by the Stroh mechanism on the following 
olivine slip systems: (Okl)[100], (110)[001], and (010)[001]. Previous 
investigators have shown that all these slip systems of olivine are 
active at high stress or low temperature. Olivine neoblasts occur as 
small grains in local shear zones (0.04 mm diameter and less than 
3% of total volume) and larger grains which embay porphyroclasts 
throughout the specimens (0.22-mm diameter and approximately 
30% percent of total volume). Olivine neoblast diameters provides 
estimates of the deviatoric stress of 160—200 MPa using the smaller 
grains and S0—75 MPa using the larger grains. The absence of clin- 
opyroxene mechanical twinning in the xenoliths provides an inde- 
pendent paleopiezometer that limits the maximum deviatoric stress 
in the peridotite source region to 200 MPa. Fluid inclusion arrays 
are parallel to each other, are perpendicular to penetrative foliation 
planes produced by intragranular plasticity, and have an average 
spacing between arrays of 0.5—2.0 mm. Recrystallized olivine 
grains (neoblasts) are free of fluid inclusions. Estimates of the con- 
tribution of Stroh cracks to the deformation of the xenolith source 
region indicate a maximum decrease of a few percent in the net 
energy required to produce an increment of strain, dependent upon 
confining pressure. 


28646 Low permeability rocks: Laboratory measurements 
and three-dimensional microstructural analysis. Lin, C.; Pirie, 
G.; Trimmer, D.A. (Schlumberger-Doil Research, Ridge- 
field, Connecticut). Journal of Geophysical Research; 91: No. 
B2, 2173-2182(10 Feb 1986). 

Traditional techniques for measuring permeability and tradi- 
tional models relating permeability to porosity are inadequate for 
low-permeability (< or =10~'* m?) geologic materials. Special 
techniques have been developed for measuring fluid flow through 
such rock samples and for quantifying their three-dimensional pore 
microstructure. Permeability is measured by a modified transient 
pulse technique, pore structure is quantified using a computerized 
microgeometric modeling system, and portable three-dimensional 
display is produced by an optical imaging system. Results of apply- 
ing this processing to a low-porosity “tight gas sandstone” from the 
Cotton Valley Formation agree with the well-documented diagene- 
tic history of these samples. We find that the porosity distribution is 
very inhomogeneous and skewed. The pore system is slightly aniso- 
tropic, which is consistent with the differences in permeability 
measured in two orthogonal directions. We indicate how such data 
could be used to develop more geologically and geometrically real- 
istic models relating porosity and permeability in low-permeability 
gas formations. 
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REFER ALSO TO CITATION(S) 27000, 27502, 27779, 27781, 27872, 28613, 
28614, 28619, 28620, 28622 


28647 Isotope geochemistry of thermal and nonthermal 
waters in the Valles caldera, Jemez Mountains, northern New 
Mexico. Vuataz, F.D.; Goff, F. (Institut Mixte de Re- 
cherches Geothermiques, Bureau de Recherches Geologi- 
ques et Minieres, Orleans, France). Journal of Geophysical 
Research; 91: No. B2, 1835-1854(10 Feb 1986). 

Over 100 stable isotope and 45 tritium analyses from thermal 
and nonthermal waters of the Jemez Mountains region, New 
Mexico, have been used to define the hydrodynamics of the Valles 
caldera (Baca) geothermal system and related geothermal fluids of 
the region. Evaluation of 36 cold meteoric waters yields an equa- 
tion for the Jemez Mountains meteoric water line of 5D = 
851°O+12, while further evaluation of nine cold meteoric waters 
yields an equation relating recharge elevation to deuterium content 
of E(meters) = -44.9 (8D)-1154. Based on the deuterium content of 
five Baca well waters (223°—294°C), the average recharge eleva- 
tion of the Valles geothermal system ranges from 2530 to 2890 m. 
This range of elevations falls between the elevations of the lowest 
point of the caldera floor (2400 m) and the summit of the resurgent 
dome inside the caldera (3430 m). Thus stable isotopes indicate that 
the caldera depression probably serves as a recharge basin for the 
deep geothermal system. Although cold spring waters of the Jemez 
Mountains region consist of meteoric water, tritium analyses show 
that most of them contain water between 20 and 75 years old. 


28648 Chemical and isotopic characteristics of fluids 
within the Baca geothermal reservoir, Valles caldera, New 
Mexico. White, A.F. (Lawrence Berkeley Laboratory, Uni- 
versity of California, Berkeley). eae of Geophysical Re- 
search; 91: No. B2, 1855-1866(10 Feb 1986). 

Geochemical and isotopic fluid data from 10 wells complet- 
ed in the Baca reservoir indicate the presence of both a normal en- 
thalpy, lower-chloride fluid and an excess enthalpy, higher-chloride 
fluid. This chemical difference, along with enrichment of deuterium 
and oxygen 18 in the excess enthalpy fluid, can be explained by adi- 
abatic cooling or boiling at 170 °C during upward convection 
along the central fault system in the reservoir followed by conduc- 
tive reheating during downward movement. Chemical modeling 
using the EQ3NR computer code indicates chemical stability with 
the mineral assemblage quartz, albite, K-mica, epidote, chlorite, cal- 
cite, anhydrite, and pyrite, which is in agreement with observed 
minerals in well cuttings. This correlation, along with chemical 
geothermometers, implies a constant temperature range of 260°— 
320°C during evolution of the reservoir. 


5805 Oceanography 
REFER ALSO TO CITATION(S) 28374 


28649 (DOE/ER/60348—T1) Hydrographic data and 
freshwater content in the inner 10 kilometers off the Georgia 
coast during SPREX, March-April 1985. Blanton, J.; Bush, 
K.; Allison, D.; Hagin, M. (Skidaway Inst. of Oceanogra- 
phy, Savannah, GA (USA); Old Dominion Univ., Norfolk, 
VA (USA)). 9 Sep 1985. Contract FG05-85ER60348. 116p. 
NTIS, PC A06/MF AOl; 1; GPO Dep. File Number 
DE86008490. 

SPREX (SPring Removal EXperiment) was designed to 
measure the transport and fate of riverine input to the continental 
shelf off Georgia and South Carolina. Three ships, the R/V CAPE 
FLORIDA, the R/V CAPE HATTERAS, and the R/V BLUE 
FIN, participated in the SPREX field study. The R/V BLUE FIN 
conducted a series of seven cruises during the period of 28 March 
and 24 April 1985, covering a small region of the inner continental 
shelf. These cruises were designed to cover a portion of the inner 
shelf frontal zone where the low salinity water is usually confined 
in order to measure temporal variations in the volume of low salini- 
ty discharge. The study region is located off the Georgia coast near 
the Savannah River and represents a small segment of the entire 
SPREX study area. The region monitored by the BLUE FIN con- 
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tained some moored instruments which provided time series meas- 
urements of temperature, salinity, bottom pressure and currents. A 
major objective was to determine the temporal changes in the fron- 
tal zone and its effects on the currents in this region. 
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REFER ALSO TO CITATION(S) 28849 
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REFER ALSO TO CITATION(S) 27975, 28752, 28835, 28884, 28962 


28650 (INPE—654-PRE/817) Comments on fast pulses 
in MM-wave bursts. Costa, J.E.R.; Kaufmann, P. (Instituto 
de Pesquisas Espaciais, Sao Jose dos Campos (Brazil)). Sep 
1985. 9p. NTIS, PC A02/MF AO1. 

The first observation of a solar burst with millisecond time 
resolution at lambda = 3.3 mm was obtained on 21 May 1984. The 
time scale of the millimetric pulses durations was of about 60 ms. 
The possible strong correlation between pulsed emission at 3.3-mm 
and hard x rays is discussed. 


28651 (LA-UR—86-806) Nova outburst modeling and its 
application to the recurrent nova phenomenon. Sparks, W.M.; 
Starrfield, S.; Truran, J. (Los Alamos National Lab., NM 
(USA); Illinois Univ., Urbana (USA)). Dec 1985. Contract 
W-7405-ENG-36. 13p. (CONF-851272—1). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE86008715. 

From Conference on RS Ophiuchi and the recurrent nova 
phenomenon; Manchester, England (1 Dec 1985). 

The thermonuclear runaway (TNR) theory for the cause of 
the common novae is reviewed. Numerical simulations of this 
theory were performed using an implicit hydrodynamic Lagrangian 
computer code. Relevant physical phenomena are explained with 
the simpler envelope-in-place calculations. Next the models that in- 
clude accretion are discussed. The calculations agree very well 
with observations of common novae. The observational differences 
between common novae and recurrent novae are examined. We 
propose input parameters to the TNR model which can give the 
outburst characteristics of RS Ophiuchi and discuss the implica- 
tions. This review is concluded with a brief discussion of two cur- 
rent topics in novae research: shear mixing on the white dwarf and 
Neon novae. 36 refs., 4 figs. 


28652 (N—86-15219) Continued ultraviolet studies of 
some Be stars of later type. Final technical report, 15 May 
1980-31 August 1985. Slettebak, A. (Ohio State Univ., Co- 
lumbus (USA)). Nov 1985. 78p. NTIS, PC A05/MF AO1. 

Anomalous ionization (C IV and Si IV) is seen in IUE spec- 
tra of Be stars as late as B8, and occurs also in standard stars of 
similar spectral type. Asymmetrical lines suggesting mass loss are 
present in all the Be stars and several of the standard stars as well, 
with no obvious correlation with v sin i. Emission shoulders are 
present in the Mg II lines of two BSe stars but not in Be stars of 
later type. Again there is no correlation with v sin i. The A-F shell 
stars show rich Fe II absorption spectra in the ultraviolet, in one 
case with velocity structure. 


28653 (N—86-15223) Far infrared and submillimeter 
brightness temperatures of the giant planets. Hildebrand, 
R.H.; Loewenstein, R.F.; Harper, D.A.; Orton, G.S.; Keene, 
J.; Whitcomb, S.E. (National Aeronautics and Space Ad- 
ministration, Moffett Field, CA (USA). Ames Research 
Center). Nov 1985. 76p. NTIS, PC A05/MF AOl1. 

The brightness temperatures of Jupiter, Saturn, Uranus, and 
Neptune were measured in the range 35 to 1000 micron. The effec- 
tive temperatures derived from the measurements, supplemented by 
shorter wavelength Voyager data for Jupiter and Saturn, are 126.8 
+ or - 4.5 K, 93.4 + or - 3.3 K, 58.3 + or - 2.0 K, and 60.3 + or - 
2.0 K, respectively. The implications of the measurements for bolo- 
metric output and for atmospheric structure and composition are 
discussed. The temperature spectrum of Jupiter shows a strong 
peak at approx. 350 microns followed by a deep valley at approx. 
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450 to 500 microns. Spectra derived from model atmospheres quali- 
tatively reproduced these features but do not fit the data closely. 


28654 (N—86-15224) Detection of iII (34.8 micron) emis- 
sion in Orion-KL: a measurement of the silicon abundance in 
dense interstellar gas. Haas, M.R.; Hollenbach, D.J.; Erick- 
son, E.F. (National Aeronautics and Space Administration, 
Moffett Field, CA (USA). Ames Research Center). Nov 
1985. 2ip. NTIS, PC A02/MF AOl1. 

The first detection of the ground state fine structure transi- 
tion of Si+ at a rest wavelength determined to be 34.815 + or - 
0.004 micron are reported. These observations were obtained with 
the facility spectrometer on NASA's Kuiper Airborne Observatory. 
A 6' NW-SE strip scan across the Orion-KL region shows Sill 
emission from both the extended photodissociation region surround- 
ing theta 1 Ori C and from the shocked gas NW of BN-KL. The 
inferred gas-phase silicon elemental abundance relative to hydrogen 
in the dense 10 to the 5/cc primarily neutral photodissociation 
region is approximately 2.6 x to the -6, a factor of 0.075 times the 
solar value and 3.4 times greater than the abundance in the moder- 
ate density approx. 10 to the 3/cc cloud toward zeta Oph. The sili- 
con abundance in the shocked gas is approximately solar, indicating 
that any pre-existing grains have been destroyed in the shock wave 
or that the preshock gas carries a near solar abundance of gas phase 
silicon. The shock-excited SiII (34.8 micron) emission may arise 
from shocked wind material in the outflow around IRc2, with wind 
velocities approx. 100 km/s. 


28655 (N—86-15235) Laboratory evaluation and applica- 
tion of microwave absorption properties under simulated con- 
ditions for planetary atmospheres. Annual status report, 1 
February 1985-31 January 1986. Steffes, P.G. (Georgia Inst. 
of _ Atlanta (USA)). 1985. 26p. NTIS, PC A03/MF 
AOl. 

Radio absorptivity data for planetary atmospheres obtained 
from spacecraft radio occultation experiments and Earth-based 
radio astronomical observations can be used to infer abundances of 
microwave absorbing atmospheric constituents in those atmos- 
pheres, as long as reliable information regarding the microwave ab- 
sorbing properties of potential constituents is available. The use of 
theoretically-derived microwave absorption properties for such at- 
mospheric constituents, or laboratory measurements of such proper- 
ties under environmental conditions which are significantly differ- 
ent than those of the planetary atmosphere being studied, often lead 
to significant misinterpretation of available opacity data. Steffes and 
Eshleman showed that under environmental conditions correspond- 
ing to the middle atmosphere of Venus, the microwave absorption 
due to atmospheric SO2 was 50 percent greater than that calculated 
from Van Vleck-Weiskopff theory. Similarly, the opacity from gas- 
eous H2SO, was found to be a factor of 7 greater than theoretically 
predicted for conditions of the Venus middle atmosphere. The rec- 
ognition of the need to make such measurements over a range of 
temperatures and pressures which correspond to the periapsis alti- 
tudes of radio occultation experiments, and over a range of frequen- 
cies which correspond to both radio occultation experiments and 
radio astronomical observations, has led to the development of a fa- 
cility at Georgia Tech which is capable of making such measure- 
ments. 


28656 (N—86-15237) Research in particles and fields. 
Semiannual status report, 1 April-30 September 1985. Stone, 
E.C.; Davis, L.,JR.; Mewaldt, R.A.; Prince, T.A. (Califor- 
nia Inst. of Tech., Pasadena (USA)). Nov 1985. 17p. NTIS, 
PC A02/MF AOI. 

Research activities in cosmic rays, gamma rays, and astro- 
physical plasmas are discussed. The report is divided into sections 
which describe the activities, followed by a bibliography. This 
group’s research program is directed toward the investigation of 
the astrophysical aspects of cosmic rays and gamma rays and of the 
radiation and electromagnetic field environment of the Earth and 
other planets. These investigations are carried out by means of en- 


ergetic particle and photon detector systems flown on spacecraft 
and balloons. 
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28657 (ON—03/83) Environment effects on the flattening 
distribution of galaxies. Freitas Pacheco, J.A. de; Souza, 
R.E. de; Arakaki, L. (Observatorio Nacional, Rio de Janeiro 
(Brazil)). 1983. 27p. NTIS (US Sales Only), PC A03/MF 
AO01. File Number DE86701656. 

The results of a study of environment effects on the flatten- 
ing distribution of galaxies are presented. Samples of different mor- 
phological types in regions of high and low projected galaxian den- 
sity were prepared using the Uppsala General Catalogue of Galax- 
ies. No significant differences were detected for the E and Spiral 
galaxies. However this study suggests that there is an excess of flat 
S phi systems in regions of high galaxian density with respect the 
field systems. These ‘flat’ S phi’s are interpreted as being gas 
stripped Sa galaxies and the consequences of such a hypothesis are 
also discussed. 


28658 (RL—6901248) Rutherford Appleton Laboratory 
1983. Elliott, R.T.; Wroath, P.D. (eds.). (Rutherford Apple- 
ton Lab., Chilton (UK)). 1984. 147p. NTIS (US Sales Only), 
PC A07/MF AO1. File Number DE86901248. 

Efforts are summarized in the areas of: cosmic research; 
solar and interplanetary research; space plasma science; atmospher- 
ic research; distributed computing systems; industrial robotics; soft- 
ware engineering; advanced computer networking (Project UNI- 
VERSE); computing applications in engineering; pattern analysis; 
electron beam lithography; radio research; applied superconducti- 
vity; particle physics; neutron beam research; laser research; and 
computing facilities and operations. Laboratory resources are sum- 
marized, and publications and reports resulting from the work re- 
ported for the year are listed, as well as lectures and meetings. 


(LEW) 


28659 Solar System constraints and signatures for dark- 
matter candidates. Krauss, L.M.; Srednicki, M.; Wilczek, F. 
(Department of Physics, Harvard University, Cambridge, 
Massachusetts 02138). Physical Review [Section] D: Particles 
and Fields; 33: No. 8, 2079-2083(15 Apr 1986). 

We show that if our galactic halo were to consist of scalar 
or Dirac neutrinos with mass greater than ~12 GeV, capture by 
the Earth and subsequent annihilation would yield a large flux of 
neutrinos at the surface which could be seen in proton-decay detec- 
tors. The luminosity of Uranus provides comparable constraints. 
Capture in the Sun can yield supplementary information, with de- 
tectable signals possible for masses as low as 6 GeV for both Dirac 
and Majorana neutrinos, scalar neutrinos, and photinos. We discuss 
in detail the question of evaporation, on which our results and 
others depend sensitively. We suggest one method of approximating 
evaporation rates from the Earth and Sun and discuss potential 
problems with earlier estimates. Finally, we describe how particles 
which avoid these constraints may still be detectable by bolometric 
neutrino detectors and isolate a new method to remove back- 
grounds to this signal in such detectors. 


28660 Cosmological perturbations in Kaluza-Klein 
models. Abbott, R.B.; Bednarz, B.; Ellis, S.D. (Department 
of Physics, FM-15, University of Washington, Seattle, 
Washington 98195). Physical Review [Section| D: Particles 
and Fields; 33: No. 8, 2147-2163(15 Apr 1986). Contract 
AC06-81ER40048. 

Recent works have studied the classical cosmology of the 
early Universe in Kaluza-Klein models considered as product 
spaces. In this paper, the growth of cosmological perturbations is 
examined as a natural extension of established works concerning 
three-dimensional cases. Appropriate gauge-invariant quantities are 
defined, and the perturbed field equations are expressed in terms of 
these. Leading-order solutions are derived for the region in which 
most of the growth occurs. Difficulties with the models and the 
sensitivity to model variations are discussed. 


28661 Cosmogenic neutron-capture-produced nuclides in 


stony meteorites. Spergel, M.S.; Reedy, R.C.; Lazareth, 
O.W.; Levy, P.W.; Slatest, L.A. (Department of Natural 
Science, York College of C.U.N.Y.). Journal of Geophysical 
Research; 91: No. B4, D483-D494(30 Mar 1986). 
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The distribution of neutrons with energies below 15 MeV in 
spherical stony meteoroids is calculated using the ANISN neutron- 
transport code. The source distributions and intensities of neutrons 
are calculated using cross sections for the production of tritium. 
The meteoroid’s radius and chemical composition strongly influ- 
ence the total neutron flux and the neutron energy spectrum, 
whereas the location within a meteoroid only affects the relative 
neutron intensities. Meteoroids must have radii of more than 50 g/ 
cm? before they have appreciable fluxes of neutrons near thermal 
energies. Meteoroids with high hydrogen or low iron contents can 
thermalize neutrons better than chondrites can. Rates for the pro- 
duction of Co, *°Ni, and **Cl are calculated with these neutron 
fluxes and evaluated neutron-capture cross sections and are report- 
ed for carbonaceous chondrites with high hydrogen contents, L- 
chondrites, and aubrites. For most meteoroids with radii <300 g/ 
cm?, the production rates of these neutron-capture nuclides increase 
monotonically with depth. The highest calculated ®Co production 
rate in an ordinary chondrite is 375 atoms/min/g-Co at the center 
of a meteoroid with a 250 g/cm? radius. The production rates cal- 
culated for spallogenic ®°Co and *°Ni are greater than the neutron- 
capture rates for radii less than ~50-75 g/cm? Only for very large 
meteoroids and chlorine-rich samples is the neutron-capture pro- 
duction of **Cl important. The results of these calculations are 
compared with those of previous calculations and with measured 
activities in many meteorites. 


28662 Changes in the energy spectrum of anomalous 
oxygen during 1977-1985. Cummings, A.C.; Stone, E.C.; 
Webber, W.R. (California Institute of Technology, Pasade- 
na). Journal of Geophysical Research; 91: No. A3, 2896- 
2902(1 Mar 1986). 

We have used data from the cosmic ray experiments on the 
Voyager and Pioneer 10 spacecraft during the period 1977-1985 to 
measure the energy spectrum of oxygen with 4-125 MeV/nucleon, 
with particular emphasis on the energy interval from ~4 to 30 
MeV/nucleon, where the “anomalous” component of cosmic rays is 
dominant. This time period includes the sunspot minimum period at 
the beginning of solar cycle 21, the time of the solar magnetic field 
reversal in 1980, the maximum solar modulation period of 1981- 
1983, and part of the recovery of the solar cycle through early 
1985. We find that the spectrum of anomalous oxygen changes dra- 
matically after the middle of 1980, with the peak or plateau region 
of the differential spectrum shifting to a higher energy. This change 
does not appear to be due to the increasing radial distance of the 
spacecraft in this time period, nor does it appear to be simply cor- 
related with the level of modulation. The energy shift also appears 
to be significantly greater in the ecliptic plane than at 24° north 
latitude (the heliographic position of Voyager 1 at the end of the 
time period). 


28663 Phase propagation of the solar modulation of ga- 
lactic cosmic rays. Forman, M.A.; Jones, F.C.; Perko, J.S. 
(State University of New York at Stony Brook). Journal of 
Geophysical Research; 91: No. A3, 2914-2916(1 Mar 1986). 

The phase of the 11-year galactic cosmic ray variation, due 
to a varying rate of emission of long-lived, propagating regions of 
enhanced scattering, travels faster than the scattering regions them- 
selves. The radial speed of the 11-year phase in the quasi-steady 
force field approximation is exactly twice the speed of the individ- 
ual episodic decreases. A time-dependent numerical solution for 1- 
GeV protons at 1 and 30 AU gives a phase speed which is 1.85 
times the propagation speed of the individual decreases. 


28664 Cosmic ray variations and turbulent flow systems: 
0.3-1.0 AU; 1977-1980. Burlaga, L.F.; Goldstein, M.L.; 
McDonald, F.B.; Lazarus, A.J.; Mariani, F.; Neubauer, 
F.M.; Schwenn, R. (NASA Goddard Space Flight Center, 
Greenbelt, Maryland). Journal of Geophysical Research; 91: 
No. A3, 2917-2928(1 Mar 1986). 

Relations among the relative counting rates of cosmic ray 
protons and the magnetic fields and flows observed by Helios 1 be- 
tween 0.3 AU and 1 AU in the period January 1977 to August 1980 
are discussed. Isolated corotating or transient flows are associated 
with short-term depressions in cosmic ray intensity, but the effects 
are localized in longitude. Systems of corotating streams do not 
produce a long-term modulation effect, although temporary, short- 
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term depressions in cosmic ray intensity are associated with individ- 
ual streams and interaction regions. Spectra of fluctuations of the 
magnetic field and magnetic helicity for systems of corotating flows 
often do not have the form f-5/sup //* at frequencies > or =10~5 
Hz, and accordingly, the hydromagnetic fluctuations in corotating 
streams near the sun do not appear to represent fully developed tur- 
bulence at low frequencies. Systems of transient streams containing 
shocks that might encircle the sun are associated with long-lasting 
decreases in cosmic ray intensity. The magnetic field fluctuations in 
such flow systems are often turbulent, with f-°/sup //* spectra ex- 
tending from below 10-5 Hz to the Nyquist frequency of the data. 
The turbulence is likely to be confined to sheets with thickness of 
the order of 0.1 AU, possibly associated with shocks. We conclude 
that long-term modulation of cosmic rays inside 1 AU is associated 
with turbulence in transient disturbances that probably encompass a 
large longitudinal extent around the sun. In mixed flow systems the 
effects are intermediate between those of corotating and transient 
systems. The net modulation may be relatively small, with large 
short-term variations associated with individual streams. 


28665 Particle acceleration at a termination shock 1. Ap- 
plication to the solar wind and the anomalous component. Jo- 
kipii, J.R. (Departments of Planetary Sciences and Astrono- 
my, University of Arizona, Tucson). Journal of Geophysical 
Research; 91: No. A3, 2929-2932(1 Mar 1986). 

The results of a numerical study of the diffusive acceleration 
of charged particles at the termination shock of the solar wind are 
reported. In the model a realistic magnetic field structure is em- 
ployed which is similar to that observed in the solar wind. In adai- 
tion to causing spatial variation of the diffusion tensor, a major 
effect of the magnetic field is to cause guiding-center drifts of the 
accelerated particles, both in the solar wind and at the shock. It is 
demonstrated that the inclusion of the drifts has a large effect on 
the acceleration. It is concluded, furthermore, that acceleration at 
the termination shock, in conjunction with drifts, can explain sever- 
al observed features of the anomalous component. 


28666 Hot, diamagnetic cavities upstream from the 
earth's bow shock. Thomsen, M.F.; Gosling, J.T.; Fuselier, 
S.A.; Bame, S.J.; Russell, C.T. (Los Alamos National Labo- 
ratory, New Mexico). Journal of Geophysical Research; 91: 
No. A3, 2961-2974(1 Mar 1986). 

An unusual type of plasma structure was observed by ISEE- 
1 and -2 upstream from the earth’s bow shock on eight occasions 
during the first 2 years of the mission. These events typically last 
~ 1-2 minutes and have very striking magnetic field and plasma sig- 
natures. The magnitude of the field is strongly reduced within the 
events, with the low-field region (the magnetic cavity) flanked on 
one or both sides by strong enhancements. Within the cavity the 
plasma density is reduced compared to the ambient solar wind, and 
the flow velocity is much smaller and strongly deflected, with the 
direction of deflection correlated with the spacecraft location rela- 
tive to the sun-earth line. In addition, the ion and electron tempera- 
tures are very high (T/sub i/ ~2 x 107 °K and T/sub e/ ~ 10° °K). 
Within the low-field region the total pressure is an order of magni- 
tude higher than in the ambient solar wind, and this pressure imbal- 
ance appears to be only partially offset by magnetic tension. These 
structures are interpreted as hot, probably expanding, diamagnetic 
cavities with a scale size on the order of a few R/sub E/, essential- 
ly convecting with the solar wind. A number of possible origins for 
the cavities have been explored, but no clear and completely satis- 
fying explanation has been found. The most promising possibility 
considered is that the observed structures represent the solar wind 
signature of magnetopause flux transfer events. 


28667 Heat flux observations and the location of the 
transition region boundary of Giacobini-Zinner. Fuselier, 
S.A.; Feldman, W.C.; Bame, S.J.; Smith, E.J.; Scarf, F.L. 
(Los Alamos National Laboratory, Los Alamos, NM). Geo- 
physical Research Letters; 13: No. 3, 247-250(Mar 1986). 
Electron heat flux observations and associated plasma phe- 
nomena upstream from comet Giacobini-Zinner show many similar- 
ities to observations upstream from the Earth’s magnetosheath. 
Two similarities are discussed. Heat flux events are used to com- 
pute the transition region boundary location. The computed subso- 
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lar standoff distance of 4 x 10‘ km is commensurate with a comet 
gas production rate, G, of 3 x 107® molecules/s (mol/s), in accord 
with ground-based determinations of G. 


28668 Large amplitude, low frequency plasma fluctua- 
tions at comet Giacobini-Zinner. Gosling, J.T.; Asbridge, 
J.R.; Bame, S.J.; Thomsen, M.F.; Zwickl, R.D. (University 
of California, Los Alamos National Laboratory, Los 
Alamos, NM 87545). Geophysical Research Letters; 13: No. 3, 
267-270(Mar 1986). 

Very large amplitude fluctuations in electron density, tem- 
perature, and flow velocity were a prominent aspect of the solar 
wind interaction with comet Giacobini-Zinner during the ICE en- 
counter in September 1985. These fluctuations were detected at a 
distance of at least 9 x 10° km and grew in amplitude as ICE ap- 
proached the comet, peaking in amplitude 6 x 10* km from closest 
approach. A typical period associated with the fluctuations was ~2 
min, which corresponds to a scale length in the solar wind frame of 
~5 x 10* km. For the most part these fluctuations appear to be a 
product of one or more plasma instabilities associated with the solar 
wind pick up of cometary ions. 


28669 Plasma fluctuations and e mixing near 
comet Giacobini-Zinner. Baker, D.N.; Feldman, W.C.; Gary, 
S.P.; McComas, D.J.; Middleditch, J. (Los Alamos National 
Laboratory, Los Alamos, NM 87545). Geophysical Research 
Letters; 13: No. 3, 271-274(Mar 1986). 

Low-pass filtered data from the ICE electron spectrometer 
are used to examine relationships between plasma densities, flow 
speeds, flow directions, and temperatures at distances within ~ 10° 
km of the Comet Giacobini-Zinner nucleus. The sheath/transition 
region is characterized by electron temperatures of ~4 x 105 K but 
with flow speeds and densities that commonly vary by factors of 
three or more. The largest amplitude density spikes often have sig- 
nificant flow changes associated with them, but a consistent pattern 
(as might accompany cometary rays, for example) is not found. 
Power spectral analyses in and near the sheath/transition regions 
show that density fluctuation levels are enhanced by all detectable 
frequencies from ~0 to 21 mHz, consistent with strong density 
fluctuations on all measured time scales. Marginally significant 
power peaks are seen at periods of ~4 min on the inbound pass and 
at ~2 min on the outbound pass. Mechanisms such as amplification 
of convected ion pick-up waves and cometary rays for producing 
the large plasma variations are discussed. It is also suggested that a 
Rayleigh-Taylor driven mixing mechanism at a mass loading 
boundary ~ 10° km from the nucleus may be operative. 


28670 A search for the Sunyaev-Zel'dovich effect at \ = 
3 millimeters. Radford, S.J.E.; Boynton, P.E.; Ulich, B.L.; 
Partridge, R.B.; Schommer, R.A.; Stark, A.A.; Wilson, 
R.W.; Murray, S.S. (Battelle Observatory, Richland, Wash- 
= Astrophysical Journal; 300: No. 1, 159-166(1 Jan 

Using both drift scan and source tracking observations, we 
have searched for the Sunyaev-Zel’dovich effect in seven clusters 
of galaxies at a wavelength of 3 mm using the National Radio As- 
tronomy Observatory 12 m (formerly 11 m) telescope on Kitt Peak 
and the AT&T Bell Laboratories 7 m telescope at Crawford Hill. 
This wavelength is advantageous because flux from sources in the 
clusters is negligible and the Sunyaev-Zel’dovich signal is near 
maximum amplitude. Our measurements set upper limits on the 
magnitude of the Sunyaev-Zel'dovich effect that are consistent with 
all previous, longer wavelength, searches. We introduce a method 
for comparison of observations that is independent of the details of 
the measurement and only weakly dependent on the intracluster gas 
model. The consistency of existing observations and the prospects 
for future measurements are discussed. 


28671 Astrophysical production rates for Li, Be, and B 
isotopes from energetic ‘H and ‘He reactions with HeCNO 
nuclei. Walker, T.P.; Mathews, G.J.; Viola, V.E. (Depart- 
ment of Astronomy, Indiana University). Astrophysical Jour- 
nal; 299: No. 2, 745-751(15 Dec 1985). 

Calculations for Li, Be, and B nucleosynthesis in reactions of 
energetic 'H and ‘He nuclei with *He, /sup 12,13/C, *N, and #*O 
nuclei have been performed. The calculations employed a recent 
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compilation of cross section systematics for these reactions. Spcific 
models examined include galactic cosmic-ray interactions with the 
interstllar medium, synthesis in flares, and formation in shock 
waves. The GCR+ISM calculations are able to account for the ab- 
solute abundances of *Li, ®Be, 1°B, and 'B satisfactorily, but re- 
quire a low-energy component of spectral form E~/sup / to ac- 
count for the 14B/?°B isotopic ratio, where y = 5—7. In these cal- 
culations 7Li is underproduced by an order of magnitude. The re- 
quired 7Li is most probably provided by the big bang, and assump- 
tion that is consistent with an open universe. Synthesis solely in a 
flare mechanism cannot reproduce the observed relative abun- 
dances. The shock wave mechanism can account for the relative 
abundances, but only in a very narrow window near E/A = 10 
MeV. 


28672 Gamow-Teller strength distributions in astrophys- 
ics. Fuller, G.M.; Bloom, S.D. (Enrico Fermi Institute, Uni- 
versity of Chicago, Chicago, IL). pp 587-603 of Spin excita- 
tions in nuclei. Petrovich, F.; Brown, G.E. New York, NY; 
Plenum Press (1984). (CONF-820357—). 

From International conference on spin excitations in nuclei; 
Telluride, CO, USA (25 Mar 1982). 

The calculation of the weak interaction rates of nuclei in hot 
and dense stellar environments is briefly discussed in this paper, 
with emphasis on the role of Gamow-Teller strength distributions. 
The discussion is focused on the importance of electron capture re- 
actions on neutron-rich nuclei during the collapse of a pre-super- 
nova stellar core. The results of shell model calculations of 
Gamow-Teller strength distributions for electron capture reactions 
on the ground and first excited states for **Fe, Fe and ®Fe are 
presented and implications for future work in nuclear physics and 
the supernova core collapse problem are discussed. 
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REFER ALSO TO CITATION(S) 28629, 28658 


28673 (AD-A—163075/5/XAB) Production and control 
of ion-cyclotron instabilities in the high-latitude ionosphere by 
high-power radio waves. Memorandum report. Chaturvedi, 
P.K.; Keskinen, M.J.; Ossakow, S.L. (Naval Research Lab., 
Washington, DC (USA)). 30 Dec 1985. 22p. (NRL-MR— 
5667). NTIS, PC A02/MF AOl1. 

The possible generation and suppression of ion-cyclotron 
waves in a collisional plasma by external high-power electromag- 
netic (EM) waves with frequency close to the local upper-hybrid 
frequency is considered. It is shown that the ion-cyclotron instabil- 
ity can be destabilized or (stabilized) for omega(o) < omega (UH) 
Omega(o) >Omega(UH), where omega(o) is the pump frequency 
of the EM wave. The results are applied to naturally occurring ion- 
cyclotron instabilities in the high latitude ionosphere. 


28674 (AD-A—163210/8/XAB) Particle and wave dy- 
namics during plasma injections. Koons, H.C.; Fennell, J.F. 
(Aerospace Corp., El Segundo, CA (USA). Space Sciences 
Lab.). 15 Jul 1985. 34p. (TR—0084A(5940-06)-3). NTIS, PC 
A03/MF AOI. 

The SCATHA satellite measures particle and wave param- 
eters as it moves outbound on the dusk side from the plasmasphere 
into the plasma sheet. In many cases plasma waves are not ob- 
served in the quiescent plasma sheet prior to a plasma injection. 
The electron distribution function prior to entry into the plasma 
sheet is a nearly isotropic soft spectrum J(E) approx. 1/E. Just 
inside the plasma sheet the spectrum begins to harden and becomes 
anisotropic, J perpendicular > J parallel. As the satellite penetrates 
deeper into the plasma sheet the spectrum further hardens, especial- 
ly near ao — 90°. At the injection the electron spectrum drastically 
hardens and often becomes peaked in the keV energy range. The 
pitch angle anisotropy is further enhanced in favor of J perpendicu- 
lar. The plasma wave emissions onset occurred at the time of the 
injection. Whistler-mode waves are observed below the electron 
cyclotron frequency. Electrostatic waves are detected in bands be- 
tween the electron cyclotron frequency harmonics. 
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28675 (AD-A—163409/6/XAB) Waves and electric fields 
associated with the December 27, 1984, artificial comet. 
Progress report. Gurnett, D.A.; Ma, T.Z.; Anderson, R.R.; 
Haerendel, G.; Paschmann, G. (Iowa Univ., Iowa City 
(USA). Dept. of Physics and Astronomy). 27 Nov 1985. 
71p. NTIS, PC A04/MF A0O1. 

A variety of plasma-wave and electric-field effects were ob- 
served during the AMPTE (Active Magnetospheric Particle Tracer 
Explorers) solar-wind barium release. Electron plasma oscillations 
at the local electron plasma frequency provided measurements of 
the electron density during the entire event. A static electric field 
of about 1 to 2 mVolt/m was detected in the diamagnetic cavity. 
This electric field is in the same direction as the solar wind electric 
field, suggesting that polarization charges in the ion cloud are not 
effective at shielding out an external electric field. As the spacecraft 
passed through the boundary of the diamagnetic cavity, a region of 
compressed plasma and magnetic field was detected upstream of 
the ion cloud. This region of compressed plasma is believed to be 
caused by solar wind plasma and magnetic field lines draped 
around the noise of the ion cloud. Inside the diamagnetic cavity 
electrostatic emissions were observed in a narrow band centered on 
the barium ion plasma frequency and in another band at lower fre- 
quencies. These waves are believed to be short wavelength ion 
acoustic waves. Bursts of electrostatic waves were also observed at 
the boundaries of the diamagnetic cavity, apparently caused by an 
electron drift current along the boundary. 


28676 (NASA-CR—171447) Plasma and magnetospheric 
research. Quarterly progress report, January-March 1985. 
Comfort, R.H.; Horwitz, J.L. (Alabama Univ., Huntsville 
(USA)). Apr 1985. 15p. NTIS, PC A02/MF AOl1. 

Progress is reported in the development of programs for sta- 
tistical analysis of boundary and structure type files based on sur- 
veys of Dynamics Explorere data. Programs being used for han- 
dling data on plasma boundaries in the inner magnetosphere, the 
structure of the plasmasphere, and the heavy ion torus may be 
useful for determining statistics on the warm plasma cloak and the 
auroral ion fountain. Data analysis and modeling; spacecraft sheath 
effects; and laboratory plasma flow studies are discussed. 
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REFER ALSO TO CITATION(S) 27768, 27828, 27862, 27877, 28102, 28105, 
28728, 28862 


28677 (AD-A—162872/6/XAB) Velocity dependence of 
azimuthal anisotropies in ion scattering from rhodium (111). 
DeLouise, L.A.; Garrison, B.J. (Pennsylvania State Univ., 
University Park (USA). Dept. of Chemistry). 1985. 14p. 
NTIS, PC A02/MF AOl1. 

The scattering of He*, Ne* and Ar* ions from Rh (111) is 
measured as a functions of the azimuthal angle of the primary ion 
for an incident polar angle of 70° from the surface normal and an 
inplane collection angle of 602{. In this case, anisotropy is defined 
as the ratio of yield of ions scattered having the azimuth of (110) to 
the yield of the those having the azimuth of (211). The yield ratio 
for all particle types correlates with particle velocity. The ratio is 
approx. | at low velocities, decreases to approx. 0.2 at 8000000 cm/ 
s and then increases to a value of 1.4 at 25000000 cm/s. Molecular 
dynamics calculations were performed for Ne* ion scattering from 
Rh(111) in order to understand the changes in anisotropy with par- 
ticle velocity. Qualitative agreement with the experimental results is 
obtained without having to account for neutralization. A neutraliza- 
tion probability that depends on the collision time improves the 
agreement between the calculated and experimental yield ratios. A 
velocity dependent probability will not affect the ratio of yields in 
two different azimuthal directions. 


28678 (BNL—37829) 3d-3p transitions in 1 ae He*)*. 


May, M. (Brookhaven National Lab., Upton, (USA)). 
1986. Contract AC02-76CH00016. Tp. (CONF-860166—2). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86009435. 

From Workshop on fundamental muon physics: atoms, 
nuclei, and particles; Los Alamos, NM, USA (20 Jan 1986). 
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An experiment to measure the energy of 3d-3p transitions in 
the (u- He*)* ion is now in progress. The experiment, which is 
being performed at the Brookhaven National Laboratory Alternat- 
ing Gradient Synchrotron, will use an infrared CO: laser to stimu- 
late the transitions. These transitions are of interest because their 
energy is due almost entirely to the polarization of the vacuum. In 
a pure Coulomb field, states with the same principal quantum 
number, n, and total angular momentum, J, are degenerate. 
Vacuum polarization, because of its nonlinear dependence on elec- 
tric field strength, results in departure from an inverse square Cou- 
lomb field, causing a splitting which depends on the orbital angular 
momentum, removing the degeneracy. The dominance of vacuum 
polarization in giving rise to these splittings in the muonic ion is in 
contrast to the situation in electronic atoms where vacuum polar- 
ization makes a very minor contribution to the Lamb shift. 4 refs., 4 
figs. 


28679 (BNL—37835) Loss and excitation in single colli- 
sions of highly-stripped heavy ions with atoms. Graham, 
W.G.; Bernstein, E.M.; Clark, M.W.; Oglesby, C.S.; Tanis, 
J.A.; Berkner, K.H.; Gohil, P.; Schlachter, A.S.; Stearns, 
J.W.; Johnson, B.M. (Ulster Univ., Coleraine (UK); Western 
Michigan Univ., Kalamazoo (USA). Dept. of Physics; Law- 
rence Berkeley Lab., CA (USA); Brookhaven National 
Lab., Upton, NY (USA); Missouri Univ., Rolla (USA). 
Dept. of Physics; Wesleyan Univ., Middletown, CT (USA). 
Dept. of Physics). 1986. Contract AC02-76CH00016. 13p. 
(CONF-860148—4). NTIS, PC A02/MF A011; 1; GPO Dep. 
File Number DE86009431. 


From 2. United States/Mexico cooperative symposium on 
atomic and molecular physics; Cocoyoc, Mexico (1 Jan 1986). 

Cross sections for projectile loss and excitation (LE) in 
single collisions of heavy ions with atoms have been measured for 
15 to 460 MeV S, Ar, Ca, and V ions, with charge states varying 
from 12+ to 21+ in He, He, Ne, and Ar gas targets. The results 
indicate that K x-ray production takes place through excitation 
rather than loss of a 1s electron. An independent electron model 
appears to provide a reasonable description of LE for Li-like pro- 
jectiles. However, there are also indications that loss and excitation 
events are correlated. 11 refs., 4 figs. 


28680 (CERN-EP—86-10) Electron cooling of low-energy 
antiprotons and production of fast antihydrogen atoms. Wolf, 
A.; Haseroth, H.; Hill, C.E.; Vallet, J.L.; Habfast, C.; Poth, 
H.; Seligmann, B.; Blatt, P.; Neumann, R.; Winnacker, A 
(European Organization for Nuclear Research, Geneva 
(Switzerland); Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Kernphysik; Heidelberg Univ. 
(Germany, F.R.). Physikalisches Inst.). 27 Jan 1986. 15p. 
(CONF-8510263—3). NTIS (US Sales Only), PC A02/MF 
AO1. File Number DE86901254. 

From Workshop on the design of a low energy antimatter 
facility; Madison, WI, USA (3 Oct 1985). 

The application, expected performance, and status of elec- 
tron cooling at LEAR are discussed, and the formation of a fast 
antihydrogen beam is considered as one experiment with high-qual- 
ity low-energy antiproton beams. In estimating the formation rates, 
we take into account the influence of the positron beam quality and 
the role that laser-induced recombination could play in antihydro- 
gen formation schemes. 24 refs., 7 figs. 


28681 (CONF-830214—, pp 65-78) Spectroscopy. 1983. 
NTIS, PC A17/MF A0O1. File Number DE85010852. 

From Workshop on future directions in transplutonium ele- 
ment research; Washington, DC, USA (28 Feb 1983). 

The availability of transplutonium elements affords the op- 
portunity, via analysis of their spectra, to expand our understanding 
of electronic structure throughout the periodic table. A particularly 
important issue to be elucidated will be the involvement of the 5f 
orbitals in bonding. Since 5f orbitals, which are progressively filled 
through the actinide series, are intermediate in their properties be- 
tween the 4f orbitals and the 3d orbitals, the insights gained from 
actinide spectroscopy can be expected to illuminate the behavior of 
the lanthanides and the transition metals. 10 refs. 
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28682 (CONF-830214—, wp 299-307) Magnetic and solid 
state properties. Edelstein, N.; Johansson, B.; Smith, J.L. 
(Lawrence Berkeley Lab., CA: Univ. of Aarhus, Denmark; 
Los Alamos National Lab., NM). 1983. NTIS, PC A17/MF 
AO1. File Number DE85010852. 

From Workshop on future directions in transplutonium ele- 
ment research; Washington, DC, USA (28 Feb 1983). 

An overview of the research interests in the areas of actinide 
surface physics and chemistry and catalytic studies is given. (WRF) 


28683 (CONF-841184—35) Nuclear spin ordering ob- 
served by neutron diffraction. Nicklow, R.M.; Moon, R.M.; 
Kawarazaki, S.; Kunitomi, N.; Suzuki, H.; Ohtsuka, ats 
Morii, Y. (Oak Ridge National Lab., TN (USA); Osaka 

Univ. (Japan); Tohoku Univ., Sendai Gapan); Rg Atomic 
Energy Research Inst., Tokai, Ibaraki). Sep 1984. Contract 
AC05-840R21400. 22p. NTIS, PC A02/MF AO1; 1; GPO 
Dep. File Number DE86009140. 

From 30. annual conference on magnetism and magnetic ma- 
terials; San Diego, CA, USA (27 Nov 1984). 

A review is given of recent neutron scattering experiments 
which have been carried out at milli-Kelvin temperatures to study 
the hyperfine-enhanced nuclear-spin ordering in the singlet elec- 
tronic ground state compounds PrSns, PrCue, and HoVO,. Bragg 
peaks were observed in PrSns which are due solely to the nuclear 
spin polarization of '*'Pr caused by the hyperfine field from the an- 
tiferromagnetically ordered electronic moment. The temperature 
dependences of the nuclear polarization and the additional electron- 
ic polarization induced by the nuclear polarization have been meas- 
ured in detail. A magnetic phase transition in PrCue which is be- 
lieved to correspond to a simultaneous ordering of both the nuclear 
and electronic spin systems has been observed at 58 mK. The posi- 
tions of the magnetic diffraction peaks in reciprocal space are rep- 
resented by G +- tau, where G is a vector of the reciprocal lattice 
and tau = 0.24 a* +- 0.68 c*, indicating that the magnetic perio- 
dicity is incommensurate with the chemical lattice. In HoVO, mag- 
netic diffraction peaks due to the antiferromagnetic ordering of the 
nuclear spin system were observed below 4.5 mK. 5 refs., 8 figs. 


28684 (CONF-860148—3) Production of autoionizing 
Rydberg states by transfer excitation in high energy ion atom 
collisions. Stolterfoht, N.; Miller, P.D.; Krause, H.F.; Yama- 
zaki, Y.; Dittner, P.F.; Pepmiller, P.L.; Sellin, 1.A.; Datz, S. 


(Oak Ridge National Lab., TN (USA)). 1986. Contract 
AC05-840R21400. lip. NTIS, PC A02/MF A0l; GPO 
Dep. File Number DE86008538. 

From 2. United States/Mexico cooperative symposium on 
atomic and molecular physics; Cocoyoc, Mexico (1 Jan 1986). 

The method of zero-degree Auger spectroscopy was used to 
study the production of autoionizing Rydberg states in collisions of 
carbon and oxygen projectiles incident at several MeV on He gas 
and carbon foils. The autoionization electrons were measured with 
high resolution so that the quantum defect corresponding to the an- 
gular momenta of the Rydberg electrons could be observed. The 
main purpose of the present experiment is to gain information about 
the n and | distribution of the Rydberg electron captured in the col- 
lision. The well-known n° law is confirmed. For the He gas target 
it is found that the angular momenta p and d are predominantly 
produced. For the foil target the higher angular momenta are clear- 
ly enhanced. 15 refs., 6 figs. 


28685 (CONF-860148—5) Observation of resonant trans- 
fer and excitation in O'* + He collisions through high reso- 
lution O° Auger electron spectroscopy. Swenson, J.K.; Stol- 
terfoht, N.; Yamasaki, Y.; Miller, P.D.; Krause, H.; ; Dittner, 
P.F.; Pepmiller, P.L.; Datz, S. (Oak Ridge National Lab., 
™ "(USA)). 1986. Contract ACO05-840R2i400. 6p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE86009514. 

From 2. United States/Mexico cooperative symposium on 
atomic oe molecular physics; Cocoyoc, Mexico (1 Jan 1986). 

paper we present new evidence that (resonant trans- 

fer and cncleslend RTE is an important mechanism for the produc- 
tion of Be-like doubly excited states in energetic collisions of Li-like 
O* ions incident on He. We have measured the cross sections for 
the production of Auger electrons from the decay of the 
(1s2s2p?)*D and the (1s2s2p?)'D states in O* in high resolution at 
O°, as a function of the incident ion energy. We observe a resonant 
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increase in the Auger cross section with a maximum at ~13 MeV 
and full-width-at-half-maximum of ~7 MeV. This feature is seen to 
sit on a non-resonant NTE background, which populates the same 
intermediate states through a two step capture and excitation proc- 
ess governed by the electron-nucleus Coulomb interaction. 13 ref., 
3 figs. 


28686 (CONF-8604149—1) Electron emission from the 
interaction of multiply charged ions with a Au(110) surface. 
Zehner, D.M.; Overbury, S.H.; Havener, C.C.; Meyer, 
F.W.; Heiland, W. (Oak Ridge National Lab., TN (USA); 
Vanderbilt Univ., Nashville, TN (USA)). 1986. Contract 
AC05-840R21400. 14p. NTIS, PC A02/MF A01; 1; GPO 
Dep. File Number DE86008535. 

From 8. European conference on surface science; Julich, 
F.R. Germany (14 Apr 1986). 

We have measured energy distributions of electrons pro- 
duced during slow glancing collisions of H-like and He-like N and 
O projectiles with a clean Au(110) surface. For the case of the H- 
like incident projectiles, two peaks, at 250 and 350 eV, and 250 and 
490 eV for incident N*® and O*7, respectively, are observed. Both 
peaks are associated with Auger transitions to the K-shell vacancy 
brought into the collision by the incident H-like multicharged ions: 
from the higher lying shells of the projectile in the case of the high 
energy peaks, and from the target inner shells in the case of the low 
energy peaks. 10 refs., 3 figs. 


28687 (DOE/ER/10631—6) Measurements of ionization 
balance eters in atomic ions. Progress report, 1 Novem- 
ber 1984-31 March 1986. Kohl, J.L. (Smithsonian Institu- 
tion, Cambridge, MA (USA). Smithsonian Astrophysical 
Observatory). Apr 1986. Contract AC02-80ER10631. 48p. 
NTIS, PC A03/MF A0Ol1; 1; GPO Dep. File Number 
DE86009446. 

Initial measurements for dielectronic recombination (DR) in 
C* using the photon/ion coincidence method indicate a prelimi- 
nary value for the energy averaged cross section of 6.7 +- 2.2 x 
10-18 cm? at 7.7+- 0.4 eV. The measurement is for a 10 V/cm field 
in the collision region of the experiment and a 6000 V/cm field in 
the charge state separation region. The electron energy distribution 
in the ion rest frame has a full width at half maximum of 0.41 eV. 
The measured cross section is believed to be near the peak of the 
cross section versus energy curves. 


28688 (DOE/ER/13063—1) State-to-state dynamics of 
molecular energy transfer. Annual performance report, April 
1, 1983-March 31, 1986. Gentry, W.R.; Giese, C.F. (Minne- 
sota Univ., Minneapolis (USA). Dept. of Chemistry). Oct 
1985. Contract AC02-83ER13063. 5p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86009313. 

A brief overview is given for research which was performed 
using a pulsed molecular beam apparatus. These investigations in- 
clude excitation of I, aniline and p-difluorobenzene. (WRF) 


28689 (IC—85/56) Analytic properties of the relativistic 
Thomas-Fermi equation and the total energy of atomic ions. 
March, N.H.; Senatore, G. (International Centre for Theo- 
retical Physics, Trieste (Italy)). Jun 1985. 27p. NTIS (US 
Sales Only), PC A03/MF AOl1. File Number DE86701745. 

The analytic properties of solutions of the relativistic 
Thomas-Fermi equation which tend to zero at infinity are first ex- 
amined, the neutral atom solution being a member of this class. A 
new length is shown to enter the theory, proportional to the square 
root of the fine structure constant. This information is used to de- 
velop a perturbation expansion around the neutral atom solution, 
corresponding to positive atomic ions with finite but large radii. 
The limiting law relating ionic radius to the degree of ionization is 
thereby displayed in functional form, and solved explicitly to 
lowest order in the fine structure constant. To embrace this knowl- 
edge of heavy positive ions, as well as results from the one-electron 
Dirac equation, a proposal is then advanced as to the analytic form 
of the relativistic total energy E(Z,N) of an atomic ion with nuclear 
charge Ze and total number of electrons N. The fact that, for 
N>1, the nucleus is known only to bind Z+n electrons, where n is 
1 or 2, indicates non-analyticity in the complex Z plane, represent- 
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ed by a circle of radius Z approx.= N. Such non-analyticity is also 
a property of the non-relativistic energy derived from the many- 
electron Schroedinger equation. The relativistic theory, however, 
must also embody a second type of non-analyticity associated with 
the known property for N=1 that the Dirac equation predicts elec- 
tron-positron pair production when the electronic binding energy 
becomes equal to twice the electron rest mass energy. This corre- 
sponds to a second circle of non-analyticity in E(Z,N), and hence 
to a Taylor-Laurent expansion of this quantity in the atomic 
number Z. The relation of this expansion to the Layzer-Bahcali 
series is finally discussed. 


28690 (KEK—83-21, pp 55-60) Charge distribution of 
ions in a plasma of a multiply-charged heavy ion source. Ka- 
metani, H.; Horie, M.; Matoba, M. (Kyushu Univ., Fukuo- 
ka, Japan). Jan 1984. (In Japanese). NTIS (US Sales Only), 
PC A06/MF AOl. File Number DE86780444. (CONF- 
8303216—). 

From Symposium on ion sources in accelerators; Oho, Ibar- 
aki, Japan (15 Mar 1983). 

t is necessary to understand physical processes for ioniza- 
tion in an ion source-plasma to design better multiply-charged 
heavy ion sources. Equations for ionization, which are applicable 
the ECR-type ion source and the ECR-EB hybrid-type ion source, 
are developed and discussed. Charge distributions could be ob- 
tained by solving simultaneous equations for various parameters. 
We could obtain from the analysis a guiding principle for multiply- 
charged heavy ion sources, that is, the study of the charge distribu- 
tions makes it clear that the production of multiply-heavy ions de- 
pends more strongly upon ion confinement time than electron tem- 
perature and an ECR-EB hybrid-type ion source shows an effect 
for enhancement of multiply-charged heavy ions. The ion charge 
distributions are compared with experimental data from an ECR- 
type ion source. 


28691 (KEK—83-21, pp 66-71) Source-temperature de- 
pendence of figure of merit for atomic-beam polarized deuter- 
on sources. Hasuyama, Hiroki; Wakuta, Yoshihisa. (Kyushu 
Univ., Fukuoka, Japan). Jan 1984. NTIS (US Sales Only), 
PC A06/MF AOl. File Number DE86780444. (CONF- 
8303216—). 

From Symposium on ion sources in accelerators; Oho, Ibar- 
aki, Japan (15 Mar 1983). 

ie dependence of the beam intensity and the degree of po- 

larization on the source temperature in an atomic-beam polarized 
deuteron source is described. To evaluate the usefulness of a polar- 
ized ion source, this dependence is combined to a form of the figure 
of merit for polarized ion sources which is found to increase in a 
low source-temperature. 


28692 (KEK—83-21, pp 72-84) Optimization methods of 


atomic beam polarized proton source. Wakuta, Y.; Yokobaya- 
shi, S.; Ariyoshi, S.; Ueno, A.; Hasuyama, H. (Kyushu 
Univ., Fukuoka, Japan. Faculty of Engineering). Jan 1984. 
NTIS (US Sales Only), PC A06/MF AO1. File Number 
DE86780444. (CONF-8303216—). 

From Symposium on ion sources in accelerators; Oho, Ibar- 
aki, — (15 Mar 1983). 

Some optimization methods of the atomic beam polarized 
proton source are described to obtain as high a figure-of-merit as 
possible. Both the conventional and pure-state configuration have 
been considered for several combinations of a separation six-pole 
magnet and several compressor magnets followed. 


28693 (KEK—83-21, pp 49-54) Axial magnetic field ex- 
traction type microwave ion source with a permanent magnet. 
Ishikawa, Junzo; Takagi, Toshinori. (Kyoto Univ., Japan. 
Faculty of Engineering). Jan 1984. NTIS (US Sales Only), 
PC A06/MF AOl. File Number DE86780444. (CONF- 
8303216—). 

From Symposium on ion sources in accelerators; Oho, Ibar- 
aki, — (15 Mar 1983). 

A new type of microwave ion source in which a permanent 
magnet generates an axially directed magnetic field needed for the 
electron cyclotron resonance was developed. The electron cyclo- 
tron resonance produces a high density plasma in the ion source. A 
mA-order ion beam can be extracted. Compared with usual micro- 
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wave ion sources, this source has a distinguished feature in that the 
axially directed magnetic field is formed by use of a permanent 
magnet. Shape of magnetic force lines near the ion extraction aper- 
ture was carefully investigated. The extracted ion current as a func- 
tion of the ion extraction voltage was measured. The experimental 
data are in good agreement with the theoretical line. The ion 
source can be heated up to 500 deg C, and extraction of the alka- 
line metal ions is possible. The extracted ion current for various ele- 
ments are shown in the table. The current density normalized by 
the proton was 350-650 mA/cm? which was nearly equal to the 
upper limit of the extractable positive ion current density. The 
plasma density was estimated and was 2 - 3 x 10'* cm*. The mass 
spectrum of a Cesium ion beam was obtained. A negligible amount 
of impurities was observed. The emittance diagram of the extracted 
ion beam was measured. The result shows that a low emittance and 
high brightness ion source is constructed. 


28694 (KFK—3945) Optogalvanic spectroscopy of europi- 
um. Kaelber, W. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Kernphysik; Karlsruhe 
Univ. (T.H.) (Germany, F.R.). Fakultaet fuer Physik). Jun 
1985. 122p. (In German). NTIS (US Sales Only), PC A06/ 
MF AO1. File Number DE86750994. 

An optogalvanic laser spectrometer was set up; its main part 
is a hollow cathode discharge cooled with liquid nitrogen. It was 
tested with stable europium isotopes. Selected optical transitions in 
the red to yellow spectral range, among them in particular the 
ground state transition Eul (6018 Angstroem), were investigated. 
The hyperfine splitting and isotope shift data obtained are com- 
pared with recent results. Of special interest was to find the operat- 
ing conditions which lead to a high detection sensitivity to allow 
considerable reduction of the europium quantity required to take a 
spectrum. It was found that 300 ng (or 1.2 x 10'° atoms) of europi- 
um are sufficient to record the Eul 6018 Angstroem transition in 
the Doppler limited mode with a 14:1 signal-to-noise ratio using an 
averaging time constant of 1 sec. In the intermodulated operating 
mode a reduction of the Doppler width by a factor of only 2 is 
obtained whereas the signal height drops by a factor of 10 to 20 for 
the 6018 Angstroem line. 


28695 (LBL—20600) Stripper and target foil techniques 
at GSI Darmstadt. Galvin, J.E.; Brown, I.G. (Lawrence 
Berkeley Lab., CA (USA)). Nov 1985. Contract AC03- 
76SF00098. 13p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86009222. 

Techniques of stripper and target foil production used at 
GSI Darmstadt, West Germany are described, with comments 
given by Helmut Folger of GSI. 5 figs. 


28696 (LBL—20727) Few recent experiments on surface 
studies by second harmonic generation. Shen, Y.R. (Law- 
rence Berkeley Lab., CA (USA)). Dec 1985. Contract 
AC03-76SF00098. 10p. (CONF-851275—1). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE86009365. 

From Fritz Haber international symposium on methods of 
laser spectroscopy; Rehovot, Israel (16 Dec 1985). 

Surface second harmonic generation (SHG) is used to moni- 
tor adsorption and desorption of molecules on metal and semicon- 
ductor surfaces in ultrahigh vacuum. Surface SHG has also been 
used to study monolayers of molecules at a liquid/air interface. 13 


refs., 6 figs. (WRF) 


28697 (NRCN—509) Physical processes in relativistic 
large aspect ratio diodes. Hazak, G. (Israel Atomic Energy 
Commission, Beersheba. Nuclear Research Center-Negev; 
Weizmann Inst. of Science, Rehovoth (Israel)). Sep 1984. 

. (In Hebrew). NTIS (US Sales Only), PC A05/MF 
AO1. File Number DE86701746. 

We have investigated the detailed structure of the electron 
distribution function in relativistic diodes. We have shown (using 
linear stability analysis) that due to velocity space instability the 
finite spread of axial and radial momenta causes a similar spread in 
azimuthal momentum in a time shorter than the electron transit 
time. As a result, in the region of predominant radial flow, the elec- 
tron momentum distribution is isotropic (in the field rest frame). 
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The existance of angular momentum spread is significant at small 
radii, (yet, since angular momentum is NOT conserved microscopi- 
cally, the situation is too complex and cannot be described by a 
linear relation between emission and pinch radii). We present a 
diode model in the region of average radial flow which is not based 
on a single particle picture and also introduces a finite spread in the 
electron angular momentum relative to diode axis. The electron dis- 
tribution function, which is a solution of Valsov's equation, is taken 
with equal spreads of axial and azimuthal momenta. This simulates 
at least partially the isotropization effect. The effect of the presence 
of ions is introduced in an approximate way allowing a fully analyt- 
ical solution without any adjustable parameter. Simple scaling laws 
are obtained. The total currents predicted agree with experimental 
data. Various single particle models are obtained as special cases, 
zero angular momentum trajectories coincide with electron’s trajec- 
tories of Ron's and Bergeron's models. The r, z plane projection of 
electron trajectories with maximum angular momentum are straight 
lines like the parapotential trajectories. If we artificially omit ions, 
the internal energy (due to azimuthal and axial motion) vanishes, 
and the results are reduced to those of the parapotential model. 


28698 (ORNL—6233) Physics Division progress report 
for period ending September 30, 1985. Livingston, A.B. (ed.). 
(Oak Ridge National Lab., TN (USA)). Apr 1986. Contract 
AC05-840R21400. 34ip. NTIS, PC A15/MF AO1; 1; GPO 
Dep. File Number DE86008944. 

This report covers the research and development activities 
of the Physics Division for the 1985 fiscal year. The research ac- 
tivities were centered on experimental nuclear physics, experimen- 
tal atomic physics, and theoretical nuclear and atomic physics. The 
experimental nuclear physics program is dominated by heavy ion 
research. A major part of this effort is the responsibility for operat- 
ing the Holifield Heavy Ion Research Facility as a national user fa- 
cility. A major new activity described is the preparation for partici- 
pation in an ultrareiativistic heavy ion experiment to be performed 
at CERN in 1986. The experimental atomic physics program has 
two components: the accelerator-based studies of basic collisional 
phenomena and the studies in support of the controlled fusion pro- 
gram. Also associated with the fusion-related studies are a plasma 
diagnostics program and the operation of an atomic physics data 
center. Theory efforts associated with the UNISOR program are 
described, as well as smaller programs in applications and high- 
energy physics. (LEW) 


28699 (UCID—20707) Electron fountains or a steady 1D 
collisionless model of photonically ejected electron sheaths 
with arbitrary electron spectra. Garcia, M. (Lawrence Liver- 
more National Lab., CA (USA)). 10 Mar 1986. Contract W- 
7405-ENG-48. 46p. NTIS, PC A03/MF AO1; 1; GPO Dep. 
File Number DE86009931. 

This report presents an analytical model of photonically 
ejected electron space charge into vacuum. This model has four at- 
tractive features. It applies for any electron spectra, it conserves 
particle energy, charge conservation is observed through the conti- 
nuity equation, and current fluxes as well as charge density have 
spatial variation determined in a self-consistent manner by the local 
electrical potential. This model is formulated as a steady, one di- 
mensional, collisionless problem but it can be used to model pulsed 
experiments in which “quasi-steady”, "thin sheath”, and "unmagne- 
tized” criteria are met. This unipolar problem is possibly the sim- 
plest case of a general class of problems described by the Poisson- 
Vlasov equations. The sheaths modelled in this report are produced 
by the photoelectric and Compton interactions of radiation with 
metal plates. These sheaths are not driven by current controlled ex- 
ternal circuits thus current is not an independent parameter. 13 figs. 


28700 (UCRL—15752) Opacity calculations for low-space 
and high-Z material. Rose, S.J. (Lawrence Livermore Na- 
tional Lab., CA (USA); Rutherford Appleton Lab., Chilton 
(UK)). Jan 1986. Contract W-7405-ENG-48. 17p. NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE86009712. 

The purpose of this short note is to look in quite general 
terms at the calculation of the opacity of both low- and high-Z ma- 
terials and to point out areas in which new initiatives may be made. 
The comments made here are simply meant to stimulate discussion. 
16 refs., 6 figs. 
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28701 (UCRL—94354) Theory of multiphoton ionization 
of atoms. Szoeke, A. (Lawrence Livermore National Lab., 
CA (USA)). Mar 1986. Contract W-7405-ENG-48. 7p. 
(CONF-860316—3). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86009397. 

From Topical meeting on short wavelength coherent radi- 
ation; Monterey, CA, USA (24 Mar 1986). 

A non-perturbative approach to the theory of multiphoton 
ionization is reviewed. Adiabatic Floquet theory is its first approxi- 
mation. It explains qualitatively the energy and angular distribution 
of photoelectrons. In many-electron atoms it predicts collective and 
inner shell excitation. 14 refs. 


28702 (UCRL—94429) Molecular effects in the neutrino 
mass determination from beta-decay of the tritium molecule. 
Fackler, O.; Jeziorski, B.; Kolos, W.; Szalewicz, K.; Monk- 
horst, H.J.; Mugge, M. (Lawrence Livermore National 
Lab., CA (USA); Rockefeller Univ., New York (USA). 
Dept. of Physics; Florida Univ., Gainesville (USA); Wro- 
claw Univ. (Poland) Inst. Chemii). Mar 1986. Contract W- 
7405-ENG-48. 13p. (CONF-860167—2). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE86009408. 

From Recontres de Moriond workshop on massive neutrinos 
in particle physics and astrophysics; Tignes, Savoie, France (25 Jan 
1986). 

Molecular final state energies and transition probabilities 
have been computed for beta-decay of the tritium molecule. The re- 
sults are of sufficient accuracy to make a determination of the elec- 
tron neutrino rest mass with an error not exceeding a few tenths of 
an electron volt. Effects of approximate models of tritium beta- 
decay on the neutrino mass determination are discussed. 14 refs., 3 
figs., 1 tab. 


28703 The spectrum of highly ionized praseodymium and 
dysprosium from the Texas tokamak plasma in the 50—250-A 
range. Finkenthal, M.; Lippmann, A.S.; Huang, L.K.; Yu, 
T.L.; Stratton, B.C.; Moos, H.W.; Klapisch, M.; Mandel- 
baum, P.; Bar Shalom, A.; Hodge, W.L. (Department of 
Physics and Astronomy, Johns Hopkins University, Balti- 
more, Maryland 21218). Journal of Applied Physics; 59: No. 
11, 3644-3649(1 Jun 1986). Contract AC05- 
78ET53043;A.C02-76ET 53006. 

Spectra of highly ionized praseodymium and dysprosium re- 
corded from the Texas tokamak (TEXT) plasma have been ana- 
lyzed in the 50—250-A range. The spectra contain high-intensity 
continuum bands in the region below 100 A and bright individual 
lines above this wavelength. Lines of highly ionized praseodymium 
and dysprosium have been identified. The highest ionization state 
reached in the 1-keV central electron temperature tokamak plasma 
was Cu I-like Pr XXXI. The composition of the bands is explained 
in terms of a new theoretical approach developed to treat large un- 
resolved transition arrays. The brightness of the continuum is com- 
pared with that of intense spectral lines emitted in the same wave- 
length range. 


28704 Autoionization between the ionization thresholds 
for the *t/sub 3/2/ and ?7/sub 1/2/ states of HI*. Carlson, 
T.A.; Gerard, P.; Krause, M.O.; Von Wald, G.; Taylor, 
J.W.; Grimm, F.A. (Chemistry Division, Oak Ridge Nation- 
al Laboratory, Oak Ridge, Tennessee 37831). Journal of 
Chemical Physics; 84: No. 9, 4755-4759(1 May 1986). Con- 
tract AC05-84OR21400. 

Angle-resolved photoelectron spectroscopy was carried out 
on hydrogen iodide using synchrotron radiation. Applying the con- 
stant ionic state (CIS) method, studies were made on resonances as- 
sociated with autoionization between the ionization potential for the 
two spin-orbit split lone pair orbitals, 7/sub 3/2/ and w/sub 1/2/. 
Data on both partial cross sections and angular distribution param- 
eters, 8, were obtained for the production of the first ionic state 
2Pi/sub 3/2/ (v = 0). These data indicate the presence of several 
series of Rydberg states leading to the second ionization potential 
2Pi/sub 1/2/ (v = 0). Both broad and sharp resonances were ob- 
served. A detailed comparison of the data is made with a MQDT 
calculation in the range of 10.6 to 10.73 eV. Although theory pre- 
dicts some of the features correctly, there is much room for im- 
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provement. Results on the first excited vibrational state [?Pi/sub 3/ 
2/ (v = 1)] are also presented and the effects of vibrational states 
are discussed. 


28705 Mass spectrometer controlled electron beam evapo- 
ration synthesis of multilayered materials. Sevenhans, W.; 
Locquet, J.; Bruynseraede, Y. (Laboratorium voor Vaste 
Stof-Fysika en Magnetisme, Katholieke Universiteit Leuven, 
B-3030 Leuven, Belgium). Review of Scientific Instruments; 
57: No. 5, 937-940(May 1986). 

A UHV apparatus equipped with two high-power electron 
guns is extended with a multichannel quadrupole mass spectrometer 
which accurately controls the deposition rate. A rotating substrate 
holder is used for deposition of multilayers at room temperature; a 
fixed substrate holder enables one to prepare layered structures at 
liquid Nz temperature. A home-built load lock in combination with 
an extended travel sample manipulator permits a rapid change of 
the samples without breaking vacuum. The system has been used to 
deposit Nb/Cu and Pb/Ge multilayers and preliminary structural 
measurements indicate the samples are of high quality. 


28706 Photoeffect in the 5d, 6s, and 6p subshells of 
atomic lead between 25 and 110 eV. Krause, M.O.; Gerard, 
P.; Fahlman, A.; Carlson, T.A.; Svensson, A. (Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37831). Physical 
Review [Section] A: General Physics; 33: No. 5, 3146- 
3150(May 1986). Contract AC05-840R21400. 

Partial cross sections o and angular distribution parameters 
B were measured for the 5d subshell of atomic lead between 25 and 
110 eV, and for the major components of the 6s and 6p subshells 
between 25 and 55 eV. Data are compared with Dirac-Slater (DS) 
calculations. Good agreement is found for the B values of both the 
5d and 6p subshells. However, as characteristic for single-particle 
models, the 5d delayed cross-section maximum is seen to be too 
high. The theoretical DS cross section o(6p/sub 1/2/) follows our 
data satisfactorily, but the DS o(6s) and the DS A(6s) do not. Ear- 
lier experimental data for Pb are in satisfactory agreement with the 
present Sd and 6p data. A comparison of our Pb data with experi- 
mental data for Hg and relativistic random-phase approximation re- 
sults for the 5d and 6s subshells of Hg shows a generally satisfac- 
tory accord. 


28707 Direct iteration-variation method for scattering 
problems. Schneider, B.I.; Collins, L.A. (Theoretical Divi- 
sion, Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Physical Review [Section] A: General Physics; 
33: No. 5, 2970-2981(May 1986). 

We propose a direct iterative-variational scheme to solve the 
large sets of coupled integro-differential equations that arise in a va- 
riety of atomic and molecular scattering problems. The method, 
which is similar to direct configuration-interaction schemes of 
quantum chemistry, is applied within the linear algebraic (LA) pre- 
scription and involves the construction of an orthonormal basis 
from successive applications of the general LA matrix, labeled by 
channels and mesh points, to an initial guess for the solution vector. 
The solution vector is expanded in this basis, and the linear coeffi- 
cients determined by a variational scheme. Since the basis is orthon- 
ormal, the procedure is guaranteed to converge within n iterations, 
where n is the order of the matrix. For all cases treated, the con- 
vergence is much more rapid. In addition, since a direct method is 
employed, only the potential, Green's function, and solution vector 
need be stored. This formulation drastically reduces the central 
storage requirements of the LA method as well as improves the so- 
lution times since the integrals involved can be constructed from 
recursion relations. We apply the method to elastic scattering of 
electrons by Nez and LiH as well as inelastic collisions from He *. 


28708 Electronic excitation of atoms and molecules using 
the linear-algebraic method. Schneider, B.I.; Collins, L.A. 
(Theoretical Division, Los Alamos National Laboratory, 
Los Alamos, New Mexico 87545). Physical Review [Section] 
A: General Physics; 33: No. 5, 2982-2988(May 1986). 

The linear-algebraic method for electron-molecule scattering 
is generalized to treat inelastic collisions involving a set of primary 
coupled channels. The coupling between these channels is expand- 
ed in separable form using a set of Cartesian Gaussian functions. As 
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a consequence of the separable expansion, we need only to solve a 
set of uncoupled, homogeneous and inhomogeneous equations in 
each channel to obtain the basis in which the final solution is ex- 
panded. The separable form of the coupling allows the physical so- 
lution to be obtained with use of the matrix elements of the interac- 
tion and the overlap integrals between the solutions and the basis 
used for the separable expansion. The method is applied to inelastic 
scattering from H, He, He *, and Hz. Comparison with exact solu- 
tions of the close-coupling equations indicates that the method is 
quite accurate, provided that the basis set used in the separable ex- 
pansion is flexible enough to span the interaction region. 


28709 Structure in the energy dependence of high-energy 
electron-capture cross sections. Graham, W.G.; Bernstein, 
E.M.; Clark, M.W.; Tanis, J.A.; Berkner, K.H.; Gohil, P.; 
McDonald, R.J.; Schlachter, A.S.; Stearns, J.W.; McFar- 
land, R.H. (Physics Department, University of Ulster, Co- 
leraine BT52 1SA, Northern Ireland). Physical Review [Sec- 
tion] A: General Physics; 33: No. 5, 3591-3594(May 1986). 

Previous experimental and theoretical work has found elec- 
tron capture to be a monotonically decreasing function of energy in 
fast ion-atom collisions. We report here the experimental observa- 
tion of nonmonotonic behavior of the electron-capture cross sec- 
tions in fast collisions of calcium ions, in charge states 16+ to 19+, 
with molecular hydrogen, in the energy range 97—368 MeV. The 
structure observed in the measured cross sections is attributed to 
the contribution of resonant transfer and excitation to electron cap- 
ture. 


28710 Electron correlations in atomic shells, II. Antisym- 
metric basis functions. Cavagnero, M. (Department of Phys- 
ics, The University of Chicago, Chicago, Illinois 60637). 
Physical Review [Section] A: General Physics; 33: No. 5, 2877- 
2886(May 1986). 

Antisymmetric, radially correlated and LS-coupled hypers- 
pherical channel functions are constructed for an analysis of the dy- 
namics of atomic electrons at high density. A fractional parentage 
expansion, utilizing analytic transformations between alternative 
couplings of radial motions, is developed and applied. A program 
for the construction of states for an arbitrary number of electrons 
has been developed, and sample results are reported for as many as 
six electrons with equal orbital quantum numbers, |. 


28711 Term analysis of the spectrum of neutral plutoni- 
um, Pu I. Blaise, J.; Fred, M.; Gutmacher, R.G. (Labora- 
toire Aime Cotton, Centre National de la Recherche Scien- 
tifique II, 91405 Orsay Cedex, France). Journal of the Opti- 
cal Society of America B: Optical Physics; 3: No. 3, 402- 
418(Mar 1986). 

We have measured the wavelength of 30,789 transitions in 
Pu with the 9.15-m Paschen—Runge spectrograph at Argonne Na- 
tional Laboratory and the Fourier-transform spectrometer at Labor- 
atoire Aime Cotton. More than 52% of these transitions have been 
classified. For the neutral atom 606 even-parity and 586 odd-parity 
levels have been identified. The total angular momentum has been 
assigned to all the levels, and for most levels the Lande g factor 
and isotope shift have been measured. Eight even and six odd elec- 
tron configurations have been identified. The dominant electronic 
configuration and term have been assigned to about half of the Pu I 
levels. 


28712 Isoelectronic studies of the 5s? 1So-5s5p/sup 1,3/ 
P/sub J/ intervals in the Cd sequence. Curtis, L.J. (Depart- 
ment of Physics and Astronomy, University of Toledo, 
Toledo, Ohio 43606). Journal of the Optical Society of Amer- 
ica B: Optical Physics; 3: No. 2, 177-182(Feb 1986). Contract 
AS05-80ER 10676. 

The 5s? 4So-5sSp/sup 1,3/P/sub J/ energy intervals in the 
Cd isoelectronic sequence have been investigated through a se- 
miempirical systematization of recent measurements and through 
the performance of ab initio multiconfiguration Dirac-Fock calcula- 
tions. Screening-parameter reductions of the spin-orbit and ex- 
change energies both for the observed data and for the theoretical- 
ly computed values establish the existence of empirical linearities 
similar to those exploited earlier for the Be, Mg, and Zn sequences. 
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This permits extrapolative isoelectronic predictions of the relative 
energies of the 5s5p levels, which can be connected to 5s? using in- 
tersinglet intervals obtained from empirically corrected ab initio 
calculations. These linearities have also been examined homologous- 
ly for the Zn, Cd, and Hg sequences, and common relationships 
have been found that accurately describe all three of these se- 
quences. 


28713 Differential electron scattering cross sections for 
the 3 2S — 3 ?P°h, k transitions in Mg II: Comparison of 
experiment and theory. Williams, I.D.; Chutjian, A.; Mse- 
zane, A.Z.; Henry, R.J.W. (Jet Propulsion Laboratory, Cali- 
fornia Institute of Technology). Astrophysical Journal; 299: 
No. 2, 1063-1066(15 Dec 1985). 

Angular differential electron scattering cross sections are re- 
ported for the unresolved inelastic 3s 7S — 3p ?P° h, k transitions 
in Mg II for the first time. Relative differential cross sections have 
been measured at 35 and 59 eV in the angular range 6°< or =0< 
or =17° using the newly developed electron energy loss technique 
in a crossed electron-ion beam geometry. Theoretical values have 
been calculated in a five-state close-coupling approximation in 
which 3s, 3p, 3d, 4s, and 4p states were included, and to which 
measurements were normalized at @ = 12°. 


28714 Cross section for electronic energy transfer be- 
tween mercury isotopes. Lagushenko, R.; Grossman, M.W.; 
Maya, J. (GTE Lighting Products, Danvers, MA). pp LD- 
10 of 37th annual gaseous electronics conference. Beatty, 
E.C. Boulder, CO; University of Colorado (1984). (CONF- 
841086—). 

From 37. gaseous electronics conference; Boulder, CO, USA 
(9 Oct 1984). 

Previous estimates of the cross section (a) for the process 
1Hg(6°Pi)+ /sup J/ Hg(6'S /sub o/ }>*Hg(6'S /sub o/ )+ /sup 
J/ Hg(6*P:), where i and j are any one of the six stable Hg iso- 
topes, are no better than a factor of ten. We have recently meas- 
ured the hyperfine structure of the 253.7nm Hg resonance line in 
low pressure Hg-Ar discharge for natural Hg as well as Hg en- 
riched in Hg by 2-4%, as a function of temperature. Using our 
previously developed resonance radiation transport model in a low 
pressure Hg+Ar plasma we calculated the exact shape of the hy- 
perfine structure and found a high degree of sensitivity to the value 
of (7). By varying (0) we were able to obtain a best fit to the 
measured hyperfine structure as a function of temperature. This fit 
determined the value of (0). We believe the accuracy of this deter- 
mination is about 30%. 


28715 Production rates of oxygenated species in SF;/O2 
and SF;/Nz corona discharges. Van Brunt, R.J.; Siddagan- 
gappa, M.C. (National Bureau of Standards, Washington, 
DC). pp CB-5 of 37th annual gaseous electronics confer- 
ence. Beatty, E.C. Boulder, CO; University of Colorado 
(1984). (CONF-841086—). 

From 37. gaseous electronics conference; Boulder, CO, USA 
(9 Oct 1984). 

The absolute energy and charge rates of production for gase- 
ous SOF2, SOF;, SO2F2, SO2, CO2, CO, and OCS have been meas- 
ured for a steady dc, point-plane corona at 40 A for SFe contain- 
ing 1 to 10% O: and 5 to 15% Nz at a total pressure of 200 kPa. 
The results suggest that: small quantities of O2 (but not Ne) modify 
the electron energy distribution in the discharge so as to reduce the 
SF. dissociation rate; gas phase O2 is important for SO2F2 and 
SOF, (but not SOF.) formation; and CO: results from reactions of 
OQ: with carbon from the point electrode. It was observed that SO2, 
CO, and OCS are minor products compared to the other species, 
and no detectable stable, gaseous products result from direct reac- 
tions of Nz with SFe dissociation products. Mixtures containing 
more than 3% Oz also yield observable sulfur deposition on the 
anode. 


28716 Product states of Dsi, D2* and O2* dissociative 
charge transfer in Cs. Peterson, J.R.; Bae, Y.K. (Chemical 
Physics Lab., SRI International). pp E-4 of 37th annual gas- 
eous electronics conference. Beatty, E.C. Boulder, CO; Uni- 
versity of Colorado (1984). (CONF-841086—). 

From 37. gaseous electronics conference; Boulder, CO, USA 
(9 Oct 1984). 
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A new technique has been used to determine the final states 
and kinetic energies released in dissociative charge transfer of Ds*, 
D,*, and O2* in Cs. The method exploits the fact that a small frac- 
tion of the dissociation product atoms pick up another electron 
before exiting the Cs vapor. The laboratory energy spectra of these 
negative ions at O° lab angle reveal the final state potential energies 
with quite high precision. Ds* yields both D+D+D and D.+D 
products, D2* yields D+D from predissociation of c*II /sub u/ 
and radiative dissociation of a* /sub g/ *. The XII /sub g/ * and 
a‘II /sub u/ states in the O2.* beam yield a surprisingly simple spec- 
trum that is attributable to near-resonant and Franck-Condon type 
selection rules. 


28717 Isotope effects in atomic resonance radiation trans- 
port. Grossman, M.; Lagushenko, R.; Maya, J. (GTE Light- 
ing Products, Danvers, MA). pp K-2 of 37th annual gaseous 
electronics conference. Beatty, E.C. Boulder, CO; Universi- 
ty of Colorado (1984). (CONF-841086—). 

From 37. gaseous electronics conference; Boulder, CO, USA 
(9 Oct 1984). 

Intensity and response time of atomic resonance radiation 
transport through an atomic vapor mixture is greatly affected by 
radiation trapping phenomenon. We have extended Holstein’s treat- 
ment of resonance radiation transport to include hyperfine mixing 
and line broadening due to rare gases (RG) and metal atoms, 
energy transfer between isotopes (in a multiple isotope system) and 
overlap of the hyperfine structure of the different isotopes. We car- 
ried out calculations for a variety of isotopic compositions in 
Hg+RG and Cs+RG mixtures. Our calculations indicate a reduc- 
tion of up to 50% in resonance trapping time due to altered isotop- 
ic composition of an atomic vapor under certain conditions. We 
have experimentally verified some of these predictions in a weakly 
ionized Hg-Ar plasma. By enriching Hg in ‘*Hg up to 2-4% we 
have measured an increase in 253.7nm emission efficiency of 
about5% indicating a reduction of 6-8% in resonance trapping time. 
In the case of Cs vapor, addition of 1°7Cs at a concentration of 0- 
50% to natural '°Cs is calculated to reduce the response time of an 
atomic resonance filter by as much a factor of 2. 


28718 Electron impact excitation of the n = 3 states of 
He. Regiester, D.F.; Cartwright, D.C.; Csanak, G.; Trajmar, 
S. (Jet Propulsion Lab., California Institute of Technology, 
Pasadena, CA). pp LC-6 of 37th annual gaseous electronics 
conference. Beatty, E.C. Boulder, CO; University of Colo- 
rado (1984). (CONF-841086—). 

From 37. gaseous electronics conference; Boulder, CO, USA 
(9 Oct 1984). 

Differential electron impact excitation cross sections (DCS) 
have been measured for the 3°S, 31S, 3°P and (3'P+3!D+3°D) 
levels of He at 30, 50 and 100 eV impact energies. The cross sec- 
tions have been normalized to the absolute scale by utilizing the He 
2'P differential excitation cross sections which in turn were ob- 
tained by normalization with respect to the elastic differential cross 
sections. From the DCS, integral and momentum cross sections 
were obtained. In addition, some measurements were carried out on 
the n = 4 and 5 manifolds. Calculations based on first order many- 
body theory have been carried out utilizing accurate target wave 
functions. The theoretical results are compared to the experimental 
data and to previous calculations. 


28719 Ro-vibrational excitation of HCl by electrons. 
Padiail, N.T.; Norcross, D.W. (JILA, Univ. of Colorado, 
Boulder, CO). pp LC-3 of 37th annual gaseous electronics 
conference. Beatty, E.C. Boulder, CO; University of Colo- 
rado (1984). (CONF-841086—). 

From 37. gaseous electronics conference; Boulder, CO, USA 
(9 Oct 1984). 

Ab initio calculations have been made in the multipole-ex- 
tracted adiabatic-nuclei approximation. These employed a new pa- 
rameter-free model of the correlation-polarization interaction and 
an exact treatment of exchange. Both effects are extremely impor- 
tant. The results for the cross sections v - v’ = 0 - 1 and O - 2 are 
in excellent agreement with measurements in shape, but suggest 
that a renormalization of the measured cross sections by a factor of 
0.6 is required. They are consistent with the model of a single elec- 
tronic state of HCI” coupled to a continuum severely distorted by 
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the dipole potential, yielding both a broad resonance at 2.5 eV at 
equilibrium and an attractive bound state of HCl” that merges 
smoothly with the neutral curve at about 2.6 Bohr. 


28720 Ab initio study of low-energy electrons interacting 
with HCN molecules. Jain, A.; Norcross, D.W. (JILA, Univ. 
of Colorado, Boulder, CO). pp LC-2 of 37th annual gaseous 
electronics conference. Beatty, E.C. Boulder, CO; Universi- 
ty of Colorado (1984). (CONF-841086—). 

From 37. gaseous electronics conference; Boulder, CO, USA 
(9 Oct 1984). 

Our earlier study of low-energy electron scattering with 
HCN molecules is further improved by treating exchange exactly 
(in a separable exchange approximation”) in =, m and A symme- 
tries: the 3.8 eV m resonance is shifted towards lower energy (2.56 
eV, the experimental position is around 2.26 eV*), while in = and 
the A symmetries the difference is within 15%. We also study possi- 
ble negative ion states of HCN by calculating potential energy 
curves with respect to C-H and C-N stretches. For example, there 
is evidence of an avoiding crossing between a 1=* and a 23* state 
(C-H stretch) of HCN™. 


28721 EFiydrodynamic models of electron transport in rap- 
idly varying fields. Pitchford, L.C.; Ingold, J. (Sandia Na- 
tional Labs., Albuquerque, NM). pp JA-4 of 37th annual 
gaseous electronics conference. Beatty, E.C. Boulder, CO; 
University of Colorado (1984). (CONF-841086—). 

From 37. gaseous electronics conference; Boulder, CO, USA 
(9 Oct 1984). 

Electron transport and rate coefficients in rapidly varying 
fields are functions of both E(t)/n and the product nt. To date, a 
kinetic (Boltzmann or Monte Carlo) description is necessary to de- 
scribe the time-dependence of the transport and rate coefficients. In 
an attempt to develop a simple description of the time-dependent 
transport coefficients, we examine here the time-dependent drift ve- 
locity calculated from two different approximate methods. One 
method involves the solution of the first three moments of the 
Boltzmann equation, while the other method assumes that the first- 
order corrections to the equilibrium value are functions of d(E(t)/ 
n)/d(nt). We find that for times longer than the momentum relax- 
ation time, the first method yields values in fair agreement with the 
Boltzmann calculations, but the second method has so far not 
proven useful. 


28722 Model calculations of electron transport in non- 
uniform fields. Moratz, T.J.; Pitchford, L.C. (Sandia Nation- 
al Lab., Albuquerque, NM). pp JA-3 of 37th annual gaseous 
electronics conference. Beatty, E.C. Boulder, CO; Universi- 
ty of Colorado (1984). (CONF-841086—). 

From 37. gaseous electronics conference; Boulder, CO, USA 
(9 Oct 1984). 

Monte Carlo simulations to determine electron transport and 
rate coefficients in linearly varying fields have been performed for 
three model cases and as a function of the field gradient. By begin- 
ning the simulation with an equilibrium electron energy distribu- 
tion, the nonlocal effects due to the field gradient can be isolated. 
Results of the spatially dependent electron transport and rate coeffi- 
cients have been obtained for three cases; a constant collision fre- 
quency model, Reid’s model atom and Nz. Comparison of these 
spatially dependent results with the local field values allows us to 
quantify conditions for which the local field approximation is valid. 
At low E/N in the Reid model atom, departures from local field 
values of the transport coefficients are seen for gradients above 
400Td/cm at 3 Torr. In Nz at moderate to high E/N, the coeffi- 
cients which reflect the high energy tail of the electron distribution 
are the slowest to reach their local field values. 


28723 Surface flashover discharges as intense photon 
sources in the extreme ultraviolet. Woodworth, J.R.; 
McKay, P.F. (Sandia National Labs., Albuquerque, NM). 
pp GE-3 of 37th annual gaseous electronics conference. 
Beatty, E.C. Boulder, CO; University of Colorado (1984). 
(CONF-841086—). 

From 37. gaseous electronics conference; Boulder, CO, USA 
(9 Oct 1984). 

We are investigating surface flashover discharges as UV 
photon sources for preionizing anodes in light-ion-fusion accelera- 
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tors. In these experiments the flashover source was formed by dis- 
charging a capacitor bank across a spark gap which consisted of 
two copper electrodes expoxied to an insulator and facing each 
other across a about 0.5 cm gap. The flashover source was con- 
structed in a stripline configuration to minimize overall system in- 
ductance. When the flashover source was driven by a 2.9 pf, 45 
kV-capacitor bank, the peak current through the discharge was 
about 250 kiloamperes. When driven at these levels, a single spark 
radiated a peak intensity of over 50 megawatts of 20- to 70-eV pho- 
tons and had a total output energy per pulse of 40 Joules. Scaling, 
effects of substrate material and applications are discussed. 


28724 Electron-density growth in rapidly-varying fields. 
Hays, G.N.; Pitchford, L.C.; Verdeyen, J.T. (Sandia Na- 
tional Labs., Albuquerque, NM). pp GE-1 of 37th annual 
gaseous electronics conference. Beatty, E.C. Boulder, CO; 
University of Colorado (1984). (CONF. '841086—). 

From 37. gaseous electronics conference; Boulder, CO, USA 
(9 Oct 1984). 

Measurements have been performed of the temporal growth 
of the electron density following the sudden application of a high- 
power, S-band microwave pulse (6 nsec, 200 W peak) in partially 
ionized nitrogen. Under these conditions and at 0.1 Torr of nitro- 
gen, we find at least 100 nsec are required before the growth be- 
comes exponential. Results will be presented as a function of E/N 
and comparisons will be made with numerical solutions to the time- 
dependent Boltzmann equation. These experiments and calculations 
show the transient electron response to the applied field and the 
subsequent approach to collisional equilibrium with the field. 


28725 MC SCF molecular gradients and hessians: compu- 
tational aspects. Banerjee, A.; Jensen, J.O.; Simons, J.; She- 
pard, R. (Univ. of Utah, Salt Lake City). Chemical Physics 
(Amsterdam); 87: 203-214(1984). 

Molecular gradients and hessians for multiconfigurational 
self-consistent-field wavefunctions are derived in terms of the gen- 
erators of the unitary group using exponential unitary operators to 
describe the response of the energy to a geometrical deformation. 
Final expressions are cast in forms which contain reference only to 
the primitive non-orthogonal atomic basis set and to the final orth- 
onormal molecular orbitals; all reference to intermediate orthogona- 
lized orbitals is removed. All of the deformation-dependent terms in 
the working equations reside in the one- and two-electron integral 
derivatives involving the atomic basis orbitals. The deformation-in- 
dependent terms, whose contributions can be partially summed, in- 
volve symmetrized density matrix elements which have the same 
eight-fold index permutational symmetry as the one- and two-elec- 
tron integral derivatives they multiply. This separation of deforma- 
tion-dependent and -independent factors allows for single-pass inte- 
gral-derivative-driven implementation of the gradient and hessian 
expressions. 19 references. 
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28726 (SFB—210/E-14) Experiments on vertical plane 
buoyant jets in shallow water. Andreopoulos, J.; Praturi, A.; 
Rodi, W. (Karlsruhe Univ. (T.H.) (Germany, F.R.). Stroe- 
mungsmechanische Bemessungsrundlagen fuer Bauwerke). 
May 1985. 5ip. NTIS (US Sales Only), PC A04/MF AOl1. 
File Number DE86750894. 

The paper reports on measurements of the flow generated by 
a plane buoyant jet discharging vertically into shallow water. The 
study comprises visualisation experiments, mean-velocity and turbu- 
lence measurements with a two-channel laser doppler anemometer 
and temperature measurements with thermistor probes. Both stable 
and unstable situations were investigated, the limiting case of a non- 
buoyant jet representing the unstable one. In order that a roller rep- 
resenting an internal hydraulic jump developed in the relatively 
short test channel in the buoyant situations, a strong downstream 
control had to be imposed by placing a slightly submerged weir. 
Most experiments were carried out at a depth-to-discharge-width 
ratio of 100. In each case, a thick upper layer with nearly uniform 
temperature developed. Below this layer was a relatively thin inter- 
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face with temperature gradients and below this a counter-flow of 
cold ambient water. : 


28727 Competition of electron-cyclotron maser and free- 
electron laser modes with combined solenoidal and longitudi- 
nal wiggler fields. Lin, A.T.; Lin, C. (Department of Phys- 
ics, University of California at Los Angeles, Los Angeles, 
California 90024). Physics of Fluids; 29: No. 5, 1348- 
1351(May 1986). Contract AM03-76SF00010. 

A relativistic electron beam with a finite transverse dc mo- 
mentum (8/sub perpendicular/ = 1/yo) passing through a region 
of combined uniform solenoidal and longitudinal wiggler magnetic 
fields is observed to convert 25% of its kinetic energy into coher- 
ent radiation at frequency w = y?o(k/sub w/Vo+/sub c//yo) if 
the phase velocity of the generated wave is slightly above the 
speed of light. In this situation, the bunchings of the slow electron- 
cyclotron mode and free-electron laser modes with combined sole- 
noidal and longitudinal wiggler fields (lowbitron) are observed to 
compensate each other, which gives rise to a finite threshold for 
lowbitron operation. In order to attain high efficiency, the wiggler 
strength of a lowbitron must substantially exceed the threshold. 


28728 Gain enhancement in a longitudinal magnetic wig- 
gler by use of a coherently gyrophased electron beam. 
Fruchtman, A. (Courant Institute of Mathematical Sciences, 
New York University, New York, New York 10012). Phys- 
ics of Fluids; 29: No. 5, 1695-1697(May 1986). Contract 
AC02-76ER03077. 

The growth rate of the instability in the lowbitron [Appl. 
Phys. Lett. 39, 845 (1981)]: the longitudinal wiggler beam interac- 
tion device: is shown to be enhanced significantly by the use of a 
coherently gyrophased electron beam. 


28729 Lattice-gas automata for the Navier-Stokes equa- 
tion. Frisch, U.; Hasslacher, B.; Pomeau, Y. (Centre Nation- 
al de la Recherche Scientifique, Observatoire de Nice, Bote 
Postale 139, 06003 Nice Cedex, France). Physical Review 
Letters; 56: No. 14, 1505-1508(7 Apr 1986). 

We show that a class of deterministic lattice gases with dis- 
crete Boolean elements simulates the Navier-Stokes equation, anc 
can be used to design simple, massively parallel computing ma- 
chines. 


28730 Influence of thermohvdrodynamic shock on He I— 
He II interfacial domain transport. Caspi, S.; Frederking, 
T.H.K.; Feng, W.F. (Lawrence Berkeley Laboratory, 
Berkeley, California). Journal of Low Temperature Physics; 
62: No. 3, 213-232(1 Feb 1986). 

Experiments probing He II—He I coexistence show that in 
the presence of heat flow there exists a thin interfacial domain. A 
thermohydrodynamic shock model is proposed to predict the loca- 
tion of the shock domain in the ‘He phase diagram. Experimental 
domain thicknesses are reported that are consistent with the model 
prediction. Consequences of the model for other cases are dis- 
cussed. 


28731 Hydrodynamic stability of inverted annular flow in 
an adiabatic simulation. De Jarlais, G.; Ishii, M.; Linehan, J. 
(Reactor Analysis and Safety Division, Argonne National 
Laboratory, Argonne, Illinois 60439). Journal of Heat Trans- 
Jer; 108: No. 1, 84-92(Feb 1986). 

Inverted annular flow was simulated adiabatically with tur- 
bulent water jets, issuing downward from large aspect ratio nozzles, 
enclosed in gas annuli. Velocities, diameters, and gas species were 
varied, and core jet length, shape, breakup mode, and dispersed 
core droplet sizes were recorded at approximately 750 data points. 
Inverted annular flow destabilization led to inverted slug flow at 
low relative velocities, and to dispersed droplet flow, core breakup 
length correlations were developed by extending work on free 
liquid jets to include this coaxial, jet disintegration phenomenon. 
The results show length dependence upon D/sub J/, Re/sub J/, 
We/sub J/, a, and We/sub G/,rel. Correlations for core shape, 
breakup mechanisms, and dispersed core droplet size were also de- 
veloped, by extending the results of free jet stability, roll wave en- 
trainment, and churn turbulent droplet stability studies. 
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28732 A mechanistic explanation of channels in debris 
beds. Reed, A.W. (Fluid Mechanics and Heat Transfer Divi- 
sion 1512, Sandia National Laboratories, Albuquerque, NM 
87185). Journal of Heat Transfer; 108: No. 1, 125-131(Feb 
1986). 


A mechanistic explanation of channeling during boiling in 
unconsolidated particulate debris beds is formulated by combining a 
free-body force diagram and the capillary pressure-saturation curve 
for porous media. The model is consistent with the principles of 
two-phase flow in porous media and provides boundary conditions 
for the flow equations in the unchanneled region. Experimental evi- 
dence for spherical particles presented here implies that the solid 
matrix in the channeled region cannot maintain a shear force and 
therefore behaves like a fluid without being fluidized in the classical 
sense. 


28733 A new integral equation for the radial distribution 
function of a hard sphere fluid. Wehner, M.F.; Wolfer, W.G. 
(Fusion Technology Institute, 1500 Johnson Drive, Univer- 
sity of Wisconsin-Madison, Madison, Wisconsin 53706). 
Journal of Statistical Physics; 42: No. 2, 493-508(Feb 1986). 
Contract AC02-82ER52082. 

Based on a proposal by Shinomoto, a new integral equation 
is derived for the radial distribution function of a hard-sphere fluid 
using mainly geometric arguments. This integral equation is solved 
by a perturbation expansion in the density of the fluid, and the re- 
sults obtained are compared with those from molecular dynamics 
simulations and from the Born-Green-Yvon (BGY) and Percus- 
Yevick (PY) theories. The present theory provides results for the 
radial distribution function which are intermediate in accuracy be- 
tween those obtained from the BGY and from the PY theories. 


28734 The pressure of a hard sphere fluid on a curved 
surface. Wehner, M.F.; Wolfer, W.G. (Fusion Technology 
Institute, 1500 Johnson Drive, University of Wisconsin- 
Madison, Madison, Wisconsin 53706). Journal of Statistical 
Physics; 42: No. 2, 509-725(Feb 1986). Contract AC02- 
82ER52082. 

Utilizing the integral equation approach to the hard sphere— 
fluid system developed in the preceding paper, the hard sphere- 
hard wall interaction is studied. For the case of a flat wall, pertur- 
bation solutions of the integral equation valid to second and third 
order in the packing fraction, y, are derived. For a surface of arbi- 
trary curvature, an equation of state valid to second order in the 
packing fraction is also derived. When applied to very small cav- 
ities, it is found that the pressure at high densities is significantly 
higher than it would be for a flat wall. 


28735 Ideal condensations due to perpendicular thermal 
conduction in a sheared magnetic field. van Hoven, G-.; 
Sparks, L.; Tachi, T. (Department of Physics, University of 
California, Irvine). Astrophysical Journal; 300: No. 1, 249- 
257(1 Jan 1986). 

Cool condensations which result from a thermal (radiative) 
instability in a sheared magnetic field have been used in previous 
studies to model the formation of solar filaments. By assuming fully 
anisotropic heat flow, we have obtained a new set of condensation 
modes which become singular in the limit of vanishing perpendicu- 
lar thermal conductivity. Growth rates are typically in excess of 
those reported previously for sheared-field condensations. The fast- 
est growth is exhibited by modes possessing the fewest spatial oscil- 
lations. 
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28736 (DOE/ER/40105—512) Experimental and theoret- 
ical high energy physics. report, January 1, 1985- 
December 31, 1985. (Minnesota Univ., Minneapolis (USA). 
School of Physics and Astronomy). 1986. Contract AC02- 
83ER40105. 30p. NTIS, PC A03/MF AO1; 1; GPO Dep. 
File Number DE86009052. 
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Progress is reported in these theoretical areas: duality in 
quantum chromodynamics; KNO scaling and violations at high en- 
ergies; covariant confinement equation with screening; cosmic ray 
antiprotons produced by a heavy galactic halo of stable photinos; 
W boson pair production in supersymmetry; hadronic interactions 
at very high energies; field theory in curved space; string theory; 
high-temperature transition from weak to strong coupling in QCD 
and in grand unified models; and strong coupling phase transitions 
in supersymmetric grand unified models. Experimental high energy 
physics activities include: testing of grand unified and supersymme- 
tric models of the fundamental interactions through a search for 
proton decay and other rare phenomena; study of quantum chro- 
modynamics in high energy, large angle hadronic interactions; 
study of weak interactions with emphasis on CP violation in neutral 
kaon decay; and a search for fractionally charged particles. The 
foremost accomplishment is reported to be the apparent discovery 
of underground, high-energy radiation related to the x-ray binary 
Cygnus X-3. 28 refs. (LEW) 
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Experimental 


REFER ALSO TO CITATION(S) 28053, 28054, 28131, 28698, 28988 


28737 (ANL-HEP-CP—86-17) Deep inelastic lepton scat- 
tering from nucleons and nuclei. Berger, E.L. (Argonne Na- 
tional Lab., IL (USA)). Feb 1986. Contract W-31-109-ENG- 
38. 29p. (CONF-860166—1). NTIS, PC A03/MF AOl; 1; 
GPO Dep. File Number DE86009183. 

From Workshop on fundamental muon physics: atoms, 
nuclei, and particles; Los Alamos, NM, USA (20 Jan 1986). 

A pedagogical review is presented of results obtained from 
inclusive deep inelastic scattering of leptons from nucleons and 
nuclei, with particular emphasis on open questions to be explored in 
future experiments. 


28738 (ANL-HEP-TR—85-123) High Energy Physics Di- 
vision quarterly report of research activities, July 1-Septem- 
ber 30, 1985. (Argonne National Lab., IL (USA)). 1985. 
Contract W-31-109-ENG-38. 55p. NTIS, PC A04/MF AOI; 
1; GPO Dep. File Number DE86009206. 

Progress is reported in these experimental efforts: a careful 
study of the two-photon annihilation of an electron-positron pair 
and of Bhabha scattering of an electron-positron pair; analysis of 
three-jet events; analysis of inelastic proton-proton scattering in the 
dibaryon resonance region; search for higher-twist hard scattering 
process using the events triggered with two high P/sub T/ jets 
produced by pion-proton and proton-proton interactions at 200 
GeV. Experiments in preparation include work on the Collider De- 
tector at Fermilab (CDF), nucleon decay experiment in the new 
underground laboratory at the Soudan mine, Fermilab polarized 
beam, and a search for fractional charges. Theoretical efforts were 
directed toward a quantum chromodynamics formalism for exclu- 
sive process, the EMC effect, quantum electrodynamics bound state 
theory, perturbative quantum chromodynamics, phenomenology of 
hadron-hadron collisions, lattice gauge theory, a fermion Monte 
Carlo algorithm, species doubling, lattice theory. Other activities 
reported are related to the experimental facilities and accelerator 
equipment related to these experiments. 115 refs., 13 figs. (LEW) 


28739 (CERN-EP—85-204) Structure functions. Deep in- 
elastic scattering on nucleons and nuclei. Voss, R. (European 
Organization for Nuclear Research, Geneva (Switzerland); 
Muenchen Univ. (Germany, F.R.). Sektion Physik). 20 Dec 
1985. 31p. (CONF-8509269—3). NTIS (US Sales Only), PC 
A03/MF AO01. File Number DE86901108. 

From 1. topical European meeting on quark structure of 
matter; Strasbourg, France (26 Sep 1985). 

Recent results from deep inelastic lepton-nucleon scattering 
are reviewed. They include new data on structure functions meas- 
ured in muon and neutrino scattering, R = o/sub L//o/sub T/, 
and nuclear effects in measurements with heavy targets. 35 refs., 18 
figs. 
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28740 (CERN-EP—86-04) Study of CP violation in a 
tagged neutral kaon beam. Adiels, L.; Antonelli, A.; Backen- 
stoss, G.; Beltrami, I.; Bergstroem, I.; Bloch, P.; Burgun, 
G.; Carius, S.; Chaldaras, M.; Charalambous, S. (European 
Organization for Nuclear Research, Geneva (Switzerland)). 
10 Jan 1986. 14p. (CONF-8509269—2). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86901109. 

From 1. topical European meeting on quark structure of 
matter; Strasbourg, France (26 Sep 1985). 

A novel method to study symmetry violation in the decay of 
neutral kaons is presented. The method makes use of initially pure 
K° and K~° beams, produced in p anti p annihilations at LEAR. 
The detector and the tagging are described, and the evisaged phys- 
ics is discussed. 


28741 (CERN-EP—86-07) Intermediate vector bosons 
and jets at the CERN p anti p Collider. Gaillard, J.M. (Paris- 
11 Univ., 91 - Orsay (France). Lab. de l’Accelerateur Lin- 
eaire). 16 Jan 1986. 25p. (CONF-850869—22). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86901110. 

From Meeting of the Particles and Fields Division of the 
American Physical Society; Eugene, OR, USA (12 Aug 1985). 

We present recent results from the analysis of data collected 
up to the end of 1984 by the UA1 and UA2 experiments at the 
CERN p anti p Collider. These results, which correspond to a total 
integrated luminosity of about 400 nb~', cover two physics subjects: 
the production of jets of particles at high transverse momentum, 
and the production and decay of the weak intermediate bosons, W/ 
sup +-/ and Z°. All experimental results are found to be in good 
agreement with the predictions of the Standard SU(3) x SU(2) x 
U(1) Model. 


28742 (DESY—85-065) Tau-lepton production and decay 
at PETRA energies. Bartel, W.; Becker, L.; Cords, D.; Felst, 
R.; Haidt, D.; Knies, G.; Krehbiel, H.; Meinke, R.; Naroska, 
B.; Olsson, J. (Wuppertal Univ. (Gesamthochschule) (Ger- 
many, F.R.); Hamburg Univ. (Germany, F.R.). 2. Inst. fuer 
Experimentalphysik; Heidelberg Univ. (Germany, F.R.). 
Physikalisches Inst.). Jul 1985. 17p. NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86750957. 

The production and decay of tau-pairs was studied with the 
JADE detector at PETRA at center-of-mass energies of 
30<=Vs<=46.78 GeV. The total production cross-section for 
tau-pairs agreed with QED predictions to order a*. Lower limits 
on QED cut-off parameters of Asub(+)>285 GeV and Asub(- 
)>210 GeV at 95% confidence level were obtained. The decay 
branching fractions into one and three charged particles were de- 
termined to be (86.1+-0.5+-0.9)% and (13.6+-0.5+-0.8)%. In the 
angular distributions a forward-backward asymmetry was observed, 
from which the axial-vector weak charge of the tau was determined 
to be asub(tau)=-0.74+-0.22 in agreement with the Standard 
Model. An analysis of the process e*e~->tau* tau” y showed 
agreement with QED calculations to O(a*). (orig.). 


28743 (DESY—85-069) Inclusive neutral Dsup(*) produc- 
tion and limits on Fsup(*) production in e* e~ annihilations at 
PETRA. Bartel, W.; Becker, L.; Cords, D.; Felst, R.; Haidt, 
D.; Knies, G.; Krehbiel, H.; Meinke, R.; Naroska, B.; 
Olsson, J. (Wuppertal Univ. (Gesamthochschule) (Germany, 
F.R.); Hamburg Univ. (Germany, F.R.). 2. Inst. fuer Experi- 
mentalphysik; Heidelberg Univ. (Germany, F.R.). Physika- 
lisches Inst.). Jul 1985. 14p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86750953. 

Dsup(*0) mesons, produced in e*e™ annihilations, are ob- 
served in the yD° and 7°D®° decay modes, where the D°® subse- 
quently decays into K~ 7*. The production cross section and the 
chisub(E) distribution for Dsup(*0) mesons are extracted from the 
data, and compared with co:responding measurements for 
Dsup(*+) mesons. The branching ratio for the Dsup(*0) radiative 
decay is measured to be 0.53+-0.13. An upper limit for the 
sigma.BR of the Fsup(*+) meson, where the associated F* decays 
into PHI7*, is also derived. (orig.). 
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28744 (DESY—85-071) Measurement of the mean semi- 
muonic branching ratio of B hadrons produced at PETRA. 
Bartel, W.; Becker, L.; Cords, D.; Felst, R.; Haidt, D.; 
Knies, G.; Krehbiel, H.; Meinke, R.; Naroska, B.; Olsson, J. 
(Wuppertal Univ. (Gesamthochschule) (Germany, F.R.); 
Hamburg Univ. (Germany, F.R.). 2. Inst. fuer Experimen- 
talphysik; Heidelberg Univ. (Germany, F.R.). Physikalisches 
Inst.). Jul 1985. 14p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86750951. 

A measurement has been made of the mean semi-muonic 
branching ratio for the decay of b-flavoured hadrons produced in 
e*e” annihilation events at PETRA. The result, (11.4+-1.8+- 
2.5)%, agrees well with other recent measurements and is consist- 
ent with the predictions of the spectator model with QCD and non- 
spectator corrections. (orig.). 


28745 (DESY—85-081) Evidence for iota production in 
high energy e*e  -annihilation. Bartel, W.; Becker, L.; 
Cords, D.; Felst, R.; Haidt, D.; Knies, G.; Krehbiel, H.; 
Meinke, R.; Naroska, B.; Olsson, J. (Wuppertal Univ. (Ge- 
samthochschule) (Germany, F.R.); Hamburg Univ. (Germa- 
ny, F.R.). 2. Inst. fuer Experimentalphysik; Heidelberg 
Univ. (Germany, F.R.). Physikalisches Inst.). Aug 1985. 8p. 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86750977. 

The inclusive production of iota mesons in e* e™ -annihila- 
tions at Vsproportional 36.0 GeV is investigated with the JADE 
detector at PETRA. 13 candidates for the 1(1440) state are recon- 
structed through their decay into Ksub(s)°Ksup(+-)sup(-+). A 
cross section (times branching ratio) of sigma.B=4.7+-1.3+-1.7 pb 
is observed. Within the errors the iota yield is independent of the 
event shape. (orig.). 


28746 (DESY—85-086) Study of energy correlations with 
TASSO and PLUTO. Barreiro, F. (Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany, F.R.); Siegen 
Univ. (Gesamthochschule) (Germany, F.R.)). Aug 1985. 
38p. (FTUAM—85-3). NTIS (US Sales Only), PC A03/MF 
A01. File Number DE86751022. 

Invited talk given at the 16. symposium on multiparticle dy- 
namics, Tel Aviv (Israel). 

We present data on energy-energy correlations, EEC, at 
center of mass energies of 14, 22, 34 and 43 GeV. We discuss the 
importance of measuring the energy dependence of the related 
asymmetry, AEEC, as a meaningful way of determining the strong 
coupling constant in e*e annihilation continuum. We also discuss 
the EEC data in the back-to-back configuration as a possible mean 
to test perturbative QCD at all orders. (orig.). 


28747 (DESY—85-087) Search for scalar electrons and 
photinos in electron-positron annihilations. Ros, E. (Deut- 
sches Elektronen-Synchrotron (DESY), Hamburg (Germa- 
ny, F.R.)). Aug 1985. 30p. (FTUAM—85-2). NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE86751020. 

We review present experimental work on the search for 
scalar electrons and photinos in electron-positron annihilations with 
PETRA and PEP detectors. The absence of any signal for these 
supersymmetric particles is used to set lower limits on their masses. 
(orig.). 


28748 (DESY—85-089) Y spectroscopy. Koenigsmann, 
K. (Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany, F.R.)). Aug 1985. 30p. (CONF-850785—9). 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE86751019. 

From 5. international conference on physics in collision; 
Autun, France (3 Jul 1985). 

A summary is presented on radiative decays of the Y(1S) 
and Y(2S) states as measured by the detectors ARGUS, CLEO, 
Crystal Ball and CUSB operating at the storage rings CESR and 
DORIS II. In particular, the search for heavy mass states below the 
Y(1S) resonance is discussed. Nothing in the form of gluonium, su- 
persymmetric particles or Higgs bosons has shown up yet. Also 
covered are transitions from the Y(2S) resonance to the *P-J botto- 
monium states which have been measured with high precision. The 
spins of those states are shown to be consistent with expectation. 
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Comparison with potential models yields information on the inter- 
quark force. It is argued that the Y states are an ideal testing 
ground for the theory of strong interactions. (orig.). 


28749 (DESY—85-090) Electroweak interference effects 
in e*e interactions and selected results on tau decays. Nar- 
oska, B. (Deutsches Elektronen-Synchrotron (DESY), Ham- 
burg (Germany, F.R.)). Aug 1985. 22p. (CONF-850785—8). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86751018. 

From 5. international conference on physics in collision; 
Autun, France (3 Jul 1985). 

Results on e* e->p* p and tau* tau from PEP and PETRA 
are reviewed. The forward-backward asymmetry predicted by 
electroweak interference is established up to s proportional 2000 
GeV? Weak axial-vector and vector coupling constants are deter- 
mined and agree with the predictions of the standard model within 
1-2 standard deviations. -tau universality is confirmed within sta- 
tistics but a small difference is not excluded at high energies. The 
muon data exclude an infinite Z-mass with more than 99% confi- 
dence level. For e+e -> hadrons the total cross-section shows the 
rise predicted by electroweak interference. The angular asymme- 
tries of c and b quark have been measured by several experiments 
leading to world averages of the c and b axial coupling constants 
which agree with the standard model prediction assuming the usual 
fractional charges. Numerous new results are available on tau 
decays: topological branching ratios into 1, 3 and also 5 charged 
particles have been measured as well as the leptonic branching 
ratios. Improved measurements have reduced the upper limit of the 
mass of the vsub(tau) to proportional70 MeV. (orig.). 


28750 (DESY—85-093) Search for two-photon production 
and resonances decaying into K anti K and K anti Kz. Alth- 
off, M.; Braunschweig, W.; Kirschfink, F.J.; Martyn, H.U.; 
Rosskamp, R.; Siebke, H.; Wallraff, W.; Eisenmann, J.; 
Fischer, H.M.; Hartmann, H. (Deutsches Elektronen-Syn- 
chrotron (DESY), Hamburg (Germany, F.R.); Bonn Univ. 
(Germany, F.R.). Physikalisches Inst.; Bristol Univ. (UK). 
H.H. Wills Physics Lab.; Hamburg Univ. (Germany, F.R..). 
2. Inst. fuer Experimentalphysik; Imperial Coll. of Science 
and Technology, London (UK). Dept. of Physics; Universi- 
dad Autonoma de Madrid (Spain)). Aug 1985. 18p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86751025. 

An analysis of the production of K°sub(s) and Ksup(+- 
)K°sub(s)zrsup(-+) by two quasi-real photons is presented. The 
cross section for yy -> K°K®°, which is given for the yy invariant 
mass range from K anti K threshold to 2.5 GeV, is dominated by 
the f(1525) resonance and an enhancement near the K anti K 
threshold. Upper limits on the product of the two-photon width 
times the branching ratio into K anti K pairs are given for 
THETA(1700), (2030), and xi(2220). For exclusive two-photon 
production of Ksup(+-)K°sub(s)sup(-+) no significant signal was 
observed. Upper limits are given on the cross section of yy -> 
K* K°a or KK°z* between 1.4 and 3.2 GeV and on the product 
of the yy width times the branching ratio into the K anti K7 final 
states for the etasub(c)(2980) and the iota(1440), yielding 
GAMMA(yy -> iota(1440)) . BR(iota(1440) -> K anti Kz) > 2.2 
keV at 95% C.L. (orig.). 


28751 (DOE/ER/10587—T2) Work to measure the 
decay parameters in polarized =p yields nu with high preci- 
sion. Progress report, May 1, 1985-April 30, 1986. Winston, 
R. (Chicago Univ., IL (USA). Enrico Fermi Inst.). Jan 
1986. Contract AC02-80ER10587. 4p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86008862. 

Results are given from polairized sigma-minus beta decay, 
including asymmetry, form factor analysis, and the sigma-minus 
magnetic moment. Also discussed are first run data for K/sub L/ 
— 2° which are expected to yield a precise measuremnt of CP 
violation. (LEW) 





3865 / ERA-11/12 


28752 (LBL—19445) Physics Division annual report, 1 
January-31 December 1984, (Lawrence Berkeley Lab., CA 
(USA)). Oct 1985. Contract AC03-76SF00098. 74p. NTIS, 
PC A04/MF AO1. File Number DE86009267. 

A brief overview of each of the several areas of research is 
given with a list of resulting publications. Areas of research include 
electron-positron annihilation, neutrino interactions, neutrinoless 
double beta decay of Mo, double beta decay of “Ge, antiproton- 
proton interactions, right-handed gauge boson effects, muon decay 
asymmetry parameter measurements, supernovae detection, Neme- 
sis search, and detector development. Areas of theoretical research 
include electroweak interactions, strong interactions, nonperturba- 
tive dynamics, supersymmetry, and cosmology and particle physics. 
34 figs. (WRF) 


28753 (NP—6901049) Ankara Nuclear Research and 
Training Center progress report, 1981. (Ankara Nuclear Re- 
search and Training Center (Turkey)). 1981. 161p. (In Turk- 
ish and English). NTIS (US Sales Only), PC A08/MF AO1. 
File Number DE86901049. 

Brief summaries are given of 46 activities in nuclear physics, 
chemistry, agriculture, health physics, and electronics. Also dis- 
cussed are seminar and training courses. (LEW) 


28754 (SLAC—292) Decays of the tau lepton. Burchat, 
P.R. (Stanford Linear Accelerator Center, Menlo Park, CA 
(USA)). Feb 1986. Contract AC03-76SF00515. 69p. NTIS, 
PC A04/MF AO1; 1; GPO Dep. File Number DE86009666. 

Previous measurements of the branching fractions of the tau 
lepton result in a discrepancy between the inclusive branching frac- 
tion and the sum of the exclusive branching fractions to final states 
containing one charged particle. The sum of the exclusive branch- 
ing fractions is significantly smaller than the inclusive branching 
fraction. In this analysis, the branching fractions for all the major 
decay modes are measured simultaneously with the sum of the 
branching fractions constrained to be one. The branching fractions 
are measured using an unbiased sample of tau decays, with little 
background, selected from 207 pb! of data accumulated with the 
Mark II detector at the PEP e*e™ storage ring. The sample is se- 
lected using the decay products of one member of the y* y~ pair 
produced in e* e~ annihilation to identify the event and then includ- 
ing the opposite member of the pair in the sample. The sample is 
divided into subgroups according to charged and neutral particle 
multiplicity, and charged particle identification. The branching 
fractions are simultaneously measured using an unfold technique 
and a maximum likelihood fit. The results of this analysis indicate 
that the discrepancy found in previous experiments is possibly due 
to two sources. First, the leptonic branching fractions measured in 
this analysis are about one standard deviation higher than the world 
average. The measured leptonic branching fractions correspond to 
a tau lifetime of (3.0 +- 0.2) x 10~'* s. Secondly, the total branch- 
ing fraction to one charged hadron plus at least one neutral particle 
is measured to be (7 +- 3)% higher than the branching fraction ex- 
pected from a combination of previous measurements and theoreti- 
cal predictions. It is shown that decay modes involving the eta are 
not expected to contribute more than 3% to this excess. 


28755 (SLAC—293) Search for primarily non-interacting 
decay modes of the upsilon. Leffler, J.S. (Stanford Linear 
Accelerator Center, Menlo Park, CA (USA)). Mar 1986. 
Contract AC03-76SF00515. 148p. NTIS, PC A07/MF AOl1; 
1; GPO Dep. File Number DE86009733. 

The hadronic transition Y(2S) — m°7°Y(1S) is utilized to 
search for the reactions: Y(1S) — non-interacting particles and 
Y(1S) — y + non-interacting particles. 44 pb~' of Y(2S) data were 
taken by the Crystal Ball detector at the DORIS II storage ring in 
order to perform this study. An upper limit of BR(Y — Unseen) < 
12% (90% C.L.), is obtained via this approach. The second process 
investigated involved the radiative decay of the Upsilon into non- 
interacting particles. 57 pb~' of Y(2S) data was available for this 
study. An upper limit on the branching ratio BR(Y — y + Unseen) 
is measured for photon energies in the range 500 MeV < Ey < 
M/sub //2. This is the first reported measurement of this type. 
For the highest energy photons, an upper limit of BR(Y — y + 
Unseen) < 2.3 x 10-* (90% C.L.), is obtained. The compact size of 
the Crystal Ball detector enhances the observable branching ratio 
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for noninteracting particles with short lifetimes such as massive 
axions. The identification of the recent Darmstadt events with a 1.6 
MeV axion is excluded by the present result assuming the minimal 
Peccei-Quinn model. Limits on the spontaneous supersymmetry 
breaking mass scale are also derived as a function of gravitino mass. 


28756 (SLAC—294) Measurements of charged two-parti- 
cle exclusive states in photon-photon interactions. Johnson, 
R.P. (Stanford Linear Accelerator Center, Menlo Park, CA 
(USA)). Mar 1986. Contract AC03-76SF00515. 138p. NTIS, 
PC A07/MF A01; GPO Dep. File Number DE86009667. 

A description is given of an experiment performed at the 
PEP electron-positron storage ring, using the DELCO detector, to 
measure the formation of charged particle pairs from interactions of 
pairs of virtual photons radiated from the colliding electron beams. 
The final states which are measured are electron-positron pairs, 
charged pion pairs, charged kaon pairs, and proton pairs. Electron- 
positron pairs are separated from other data by use of gas Cerenkov 
counters. The shapes of all kinematic distributions are found to 
agree with predictions of quantum electrodynamics. These data also 
are used as an accurate normalization for subtraction of the muon- 
pair background and for measurement of the cross sections of the 
three hadronic channels. Pion pairs are measured in the mass range 
from 0.6 to 2.0 GeV, where production of the f (1270) resonance is 
observed to interfere with significant continuum production. The 
continuum is well described by single-pion exchange, allowing a 
measurement of the f two-photon partial width of 3.47 +- 0.37 
keV. No a priori assumption is made about the ratio of helicity am- 
plitudes, and the phenomenological model used in fitting the data is 
constrained to satisfy elastic unitarity. If unitarity is not required, 
then the fitted partial width is a factor of 0.83 lower than the 
quoted value. The Q? dependence of the cross section is found to 
be consistent with predictions of the Generalized Vector Domi- 
nance Model. Kaon pairs and proton pairs are identified by time-of- 
flight measurements. Kaon pairs are measured in the mass range 
from 1.3 to 2.0 GeV, where production of the f’ (1520) resonance is 
observed. The ratio of the f and f two-photon partial widths is 
found to be consistent with SU(3) quark model predictions with a 
mixing angle of 28 +- 4 degrees. Twenty-three proton pairs are ob- 
served. 


28757 Experimental signals for hyperphotons. Aronson, 
S.H.; Cheng, H.; Fischbach, E.; Haxton, W. (Physics De- 
partment, Brookhaven National Laboratory, Upton, New 
York 11973). Physical Review Letters; 56: No. 13, 1342- 
1345(31 Mar 1986). 

We discuss experiments for detecting hyperphotons (/sub 
Y/), which are the real quanta of a hypercharge field whose exist- 
ence has been suggested by a recent reanalysis of the Eoetvoes ex- 
periment. It is shown that y/sub Y/ is best detected as an unob- 
served neutral in the decays K*~-—>m*~ y/sub Y/ and K/sub S/ 
°_,7°y/sub Y/, and that existing experimental limits provide non- 
trivial constraints on the strength and range of possible hyper- 
charge couplings. 


28758 Measurement of the direct photon spectrum from 
the Y (1S). Csorna, S.E.; Mestayer, M.D.; Panvini, R.S.; 
Word, G.B.; Yi, X.; Bean, A.; Bobbink, G.J.; Brock, I; 
Engler, A.; Ferguson, T. (Vanderbilt University, Nashville, 
Tennessee 37235). Physical Review Letters; 56: No. 12, 1222- 
1225(24 Mar 1986). 

We have observed decays of the Y(1S) into hadronic final 
states containing high-energy photons. These are interpreted as 
coming from the decay Y(1S)-y+gluon+ gluon. We compare the 
shape of the observed photon energy spectrum with several theo- 
retical predictions and deduce the value of the strong-coupling con- 
stant a/sub s/ and the QCD scale parameter A/sub MS/ (MS de- 
notes the modified minimal-subtraction scheme) associated with 
each prediction. 
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28759 Precise determination of sin*theta/sub W/ from 
measurements of the differential cross sections for v/sub p./ 
p—v/sub p/p and nu-bar/sub »/p—nu-bar/sub p/p. Abe, 
K.; Ahrens, L.A.; Amako, K.; Aronson, S.H.; Beier, E.W.; 
Callas, J.L.; Connolly, P.L.; Cutts, D.; Doughty, D.C.; 
Durkin, L.S. (Physics Department, Brookhaven National 
Laboratory, Upton, New York 11973; Department of Phys- 
ics, Brown University, Providence, Rhode Island 02912; 
Department of Physics, Hiroshima University, Hiroshima 
730, Japan; Institute for Nuclear Studies, University of 
Tokyo, Tokyo 188, Japan; National Laboratory). Physical 
Review Letters; 56: No. 11, 1107-1111(17 Mar 1986). 

Measurements of the semileptonic weak neutral-current reac- 
tions v/sub p/p—v/sub p/p and nu-bar/sub p/p—nu-bar/sub p/p 
which yield the absolute differential cross sections do(v/sub p/p)/ 
dQ? and do(nu-bar/sub p/p)/dQ? described. The weak-neutral-cur- 
rent parameter, sin*theta/sub W/, is determined to be sin?theta/sub 
W/ = 0.220 +- 0.016 (stat)/sub -0.031//sup +0.023/(syst). 


28760 Upper limit on the tau-neutrino mass. Abachi, S.; 
Akerlof, C.; Baringer, P.; Beltrami, I.; Blockus, D.; Bonvi- 
cini, G.; Brabson, B.; Bylsma, B.G.; Chapman, J.; Cork, B. 
(Argonne National Laboratory, Argonne, Illinois 60439; In- 
diana University, Bloomington, Indiana 47405; Lawrence 
Berkeley Laboratory, Berkeley, California 94720; University 
of Michigan, Ann Arbor, Michigan 48109; Purdue Universi- 
ty, West Lafayette, Indiana 47907). Physical Review Letters; 
56: No. 10, 1039-1042(10 Mar 1986). 

A sample of tau-lepton decays to S5a*~v/sub tau/ and 
5a*~ a°v/sub tau/, observed in the high-resolution spectrometer at 
the SLAC e*e™ storage ring PEP, have been used to place an 
upper limit on the mass of the tau neutrino of 84 MeV/c? at the 
95% confidence level. 


28761 Upper limits on the decay D°—.* »~ and on D°- 
D-bar® mixing. Louis, W.C.; Adolphsen, C.E.; Alexander, 
J.P.; Anderson, K.J.; Biino, C.; Conway, J.S.; Greenhalgh, 
J.F.; Heinrich, J.G.; McDonald, K.T.; Merrit, K.W. (Joseph 
Henry Laboratories, Princeton University, Princeton, New 
Jersey 08544). Physical Review Letters; 56: No. 10, 1027- 
1030110 Mar 1986). Contract AC02-76ER03072;W-7405- 
ENG-82. 

As a by-product to the study of muon pairs produced by 
255-GeV/c pions, data from Fermilab yield upper limits on the 
decay D°+y* yw and on D°-D-bar® mixing. An unrestricted sample 
of 122 630 unlike-sign muon pairs allows a 90%-C.L. (confidence 
level) upper limit of 1.1 x 10-5 to be placed on the branching ratio 
of the charm-changing neutral-current decay D°>p* p~. From a 
sample of 3973 like-sign muon pairs, the ratio r = I(D- 
bar°>y* X)/T(D* > -x) is determined to be r<5.6 x 1073 at 90% 
ei. 


28762 Precision measurement of the mass difference m-- 
m0. Crawford, J.F.; Daum, M.; Frosch, R.; Jost, B.; Kettle, 
P.; Marshall, R.M.; Ziock, K.O.H. (Schwiezerisches Institut 
fuer Nuklearforschung (SIN), CH-5234 Villigen, Switzer- 
1980) Physical Review Letters; 56: No. 10, 1043-1046(10 Mar 

Using the time-of-flight method to determine the velocity of 
the neutrons from the reaction 7” +p—7°+n at rest we have 
measured the mass difference m--m0 to be 4.5930 +- 0.0013 MeV/ 
c*. From the width of the time-of-flight distributions we conclude 
that the pionic hydrogen atoms have a mean kinetic energy T-bar/ 
sub pip/<12 eV (90% confidence limit) at the time of the charge 
exchange. 


Chandlee, C.; Cihangir, S.; Ferbel, T.; Huston, J.; Jensen, 
T.; Lobkowicz, F.; McLaughlin, M.; Ohshima, T.; Slattery, 
P. (University of Rochester, Rochester, New York 14627). 
AIP (American Institute of Physics) Conference Proceedings; 
113: No. 1, 157-167(15 May 1984). 

We have investigated the Coulomb dissociation of charged 
pions and kaons on heavy nuclei. New values for the electromag- 
netic transition rates '(rho*~ — a*~ y) and ['(K**~ — K*~ y) have 
been extracted from the data using the Primakoff formalism. The 


28763 Radiative decays of low lying mesons. Berg, D.; 
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first measurements for [(A2* — m*y), T(K*** (1430) — K*y), 
T(B* (1235) — w*y), and T'(Ai* — a*y¥) will also be presented. 


28764 Flavor tagging with muons at SLAC. MAC Col- 
laboration; Presented by R. Prepost. (Colorado, Frascati, 
Northeastern, SLAC, Utah, Wisconsin). AJP (American In- 
stitute of Physics) Conference Proceedings; 113: No. 1, 361- 
368(15 May 1984). 

Identification of muons in hadronic events from e* e~ annihi- 
lation observed in the MAC detector at PEP at Vs = 29 GeV pro- 
vides flavor tagging of heavy quark mesons. A sample enriched in 
events from bb-bar production is obtained and the b quark fragmen- 
tation function is determined. The b quark is found to fragment pre- 
dominantly with high values of z, with <z/sub b/> = 0.8 +- 0.1 
and to have an overall semileptonic branching ratio to muons of 
(15.5/sup +5.4//sub -2.9/)%. The sample also provides flavor 
tagged hadronic jets. Invariant mass and charged multiplicity distri- 
butions are presented. 


28765 Study of heavy quark production with the Mark II 
at PEP. Abrams, G.S. (Lawrence Berkeley Laboratory, 
University of California, Berkeley, California 94720). AIP 
(American Institute of Physics) Conference Proceedings; 113: 
No. 1, 369-383(15 May 1984). 

The methods adopted by the Mark II collaboration to study 
heavy quark production at PEP are described. Two complementary 
techniques are used: D( tagging using the decay chain D(* — 
D°z*, D° — K~ z*, and inclusive lepton tagging using the charac- 
teristic p/sub T/ distributions to distinguish contributions from b 
and c quarks. These techniques are used to derive information 
about heavy quark fragmentation and about the weak coupling of 
heavy quarks. 


28766 Latest results from the SLAC charm photoproduc- 
tion experiment. Brau, J.E. (University of Tennessee, Knox- 
ville, Tennessee 37996). AIP (American Institute of Physics) 
Conference Proceedings; 113: No. 1, 419-434(15 May 1984). 

Ninety-one events have been observed with one-hundred 
seventeen visible charmed particle decays in an exposure of the 
SLAC Hybrid Facility to a 20 GeV/c backward scattered laser 
beam. Cuts have been imposed to ensure high and uniform efficien- 
cy for finding and interpreting charmed particle decays. Fifty-two 
events survive the cuts and these contain 23 neutral, 21 charged 
and 12 charge-neutral ambiguous decays of charmed particles. The 
charged and neutral lifetimes were determined to be 7.2/sup 
+2.2//sub -2.0/ x 107%° sec and 6.5/sup +2.0//sub -1.7/ x 107% 
sec, respectively, with a ratio of 1.1/sup +0.7//sub -0.4/. The 
background from D decays has prevented the identification of F 
decays. Both pair production and associated production contribute 
substantially to the charm cross section. 


28767 Quark mixing and CP violation in heavy quark 
system, Chau, L. (Brookhaven National Laboratory, Physics 
Department, Upton, NY 11973). AIP (American Institute of 
i” Conference Proceedings; 113: No. 1, 449-459(15 May 
1984). 


The knowledge of the quark mixing matrix and experimental 
implications from the Kobayashi-Maskawa model are presented. 
Nonleptonic decays, neutral particle-antiparticle mixing and CP 
violations in heavy quark systems are discussed. 


28768 Light quark spectroscopy and zz phase shifts 
from the reaction 7*p — A**7°7r° at 8.0 GeV/c. Cason, 
N.M.; Cannata, P.E.; Baumbaugh, A.E.; Bishop, J.M.; 
Biswas, N.N.; Dauwe, L.J.; Kenney, V.P.; Ruchti, R.C.; 
Shephard, W.D.; Watson, J.M. (University of Notre Dame, 
Notre Dame, Indiana 46556). AIP (American Institute of 
ise) Conference Proceedings; 113: No. 1, 1-14(15 May 

This paper describes the results of an experiment studying 
the reaction 7* p — A** 7°7r° using the Argonne National Labora- 
tory 1.5 m streamer chamber combined with a lead glass hodos- 
cope. The results of an energy-independent amplitude analysis from 
threshold to 2.3 GeV are presented. In this analysis the f°(1270), 
the h°(2040), and a J/sup P/ = 2* state at 1.8 GeV with a width of 
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0.280 GeV are observed. The amplitude ambiguity arising from 
analyses of 7* 7 —> 7*7~ data in the 1.6 GeV region is resolved 
in favor of the B-type solution. An energy-dependent S-wave phase 
shift analysis from 1.0 to 1.5 GeV is presented. 


28769 Glueballs in the reaction 7p — phiphin at 22 
GeV/c. Longacre, R.S. (Brookhaven National Laboratory). 
AIP (American Institute of Physics) Conference Proceedings; 
113: No. 1, 51-75(15 May 1984). 

The BNL/CCNY group’ has observed and performed a par- 
tial wave analysis on ~4000 (22 GeV) a p — phiphin events. The 
OZI suppression has been found to be almost completely broken 
down. The phiphi spectrum is found to be composed almost entire- 
ly of I/sup G/J/sup P//sup C/ = 0*2** partially waves which 
occur in S and D-waves with spin zero and spin two. Assuming 1) 
QCD is correct, and 2) the OZI rule is universal for weakly cou- 
pled glue in disconnected Zweig diagrams due to the creation or 
annihilation of new types of quarks; it is concluded that one to 
three primary glueballs with the above quantum numbers are re- 
sponsible for the observed data. 


28770 Observation of the zri7~ decay of the rho’(1600) in 
‘Y-proton interactions at 19 GeV. Goshaw, A.T. (SLAC 
Hybrid Facility Photon Collaboration). AIP (American Insti- 
tute of Physics) Conference Proceedings; 113: No. 1, 169- 
178(15 May 1984). 

The SLAC Hybrid Facility Photon Collaboration has under- 
taken a study of vector mesons produced in 19 GeV y-proton colli- 
sions. A major goal of this research is to search for radial excita- 
tions of rho, w, and phi mesons. This report presents evidence for a 
radial excitation of the rho(770) produced diffractively in the reac- 
tion yp->prho’ and decaying via rho’->7* 7. 


28771 Progress in the description of heavy quarkonium. 
Rosner, J.L. (Enrico Fermi Institute, University of Chicago, 
5640 S. Ellis Ave., Chicago, Illinois 60637). AIP (American 
Institute of Physics) Conference Proceedings; 113: No. 1, 461- 
478(15 May 1984). 

Some developments in the description of heavy quarkonium 
in the past three years are reviewed. The small psi’ —> ychi rates 
are understood as a relativistic correction effect. Other relativistic 
effects which are beginning to be described satisfactorily include 
fine structure splittings (recently measured in the Y levels). The 
limitations of extrapolation to tt-bar systems are recalled. 
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REFER ALSO TO CITATION(S) 28054, 28659, 28738, 28752, 28828, 28846, 
28919, 28988 


28772 (BONN-HE—85-30) Heavy flavour hybrid mesons 
in QCD. Reinders, L.J. (Bonn Univ. (Germany, F.R.). Phy- 
sikalisches Inst.). Oct 1985. 4p. (CONF-850721—20). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86751030. 

From International Europhysics conference on high energy 
physics; Bari, Italy (18 Jul 1985). 

Published in summary form only. 


28773 (DESY—85-095) Alternative interpretation of the 
CELLO dimuon-dijet event. Hagiwara, K.; Komamiya, S. 
(Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany, F.R.); Heidelberg Univ. (Germany, F.R.). Physi- 
kalisches Inst.). Sep 1985. 13p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86751024. 

Higgs boson pair production e*e -> ihe with m(h:) 
approx.= 4 GeV and m(hz) approx.= 32 GeV followed by the 
decays he -> hip anti p via virtual Z boson exchange and h; -> 
hadrons can account for the characteristics of the dimuon plus dijet 
event observed by the CELLO collaboration at PETRA. The cross 
section is very small and while no further similar event is expected 
at PETRA/PEP energies, rich phenomena are expected at higher 
energies to be explored by TRISTAN, SLC, and LEP. Conse- 
quences of Z -> hihe decays in p anti p collisions are also studied. 
(orig.). 
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28774 (DESY—85-096) Estimate for the Higgs mass. 
Schrempp, B.; Schrempp, F. (Deutsches Elektronen-Syn- 
chrotron (DESY), Hamburg (Germany, F.R.)). Sep 1985. 
15p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86751023. 

The high energy behaviour of weak interactions is assumed 
to be softened (by some unspecified strong interactions) to the 
extent that the Wsub(L)Wsub(L) -> Wsub(L)Wsub(L) amplitude 
with ‘exotic’ t-channel isospin Isub(t)=2 satisfies a superconver- 
gence sum rule. At low energies, E < or approx. (V2 
Gsub(F))sup(-1/2), its saturation in terms of the standard model tree 
amplitude turns out to work amazingly well, determining the only 
unknown parameter, the Higgs mass, to msub(H) approx.= 2.3 
msub(W) approx.= 190 GeV. (orig.). 


28775 (DOE/ER/04928—5) Partial wave analysis of Pi- 
N, NN and KN scattering below 2 GeV. Progress report, 
June 1, 1976-May 31, 1977. Arndt, R.A.; Roper, L.D. (Vir- 
ginia Polytechnic Inst. and State Univ., Blacksburg (USA). 
Dept. of Physics). Aug 1977. Contract AS05-76ER04928. 
27p. NTIS, PC A03. File Number DE86009809. 

Progress is reported in the areas of nucleon-nucleon scatter- 
ing analysis, pion production via isobar channels, theoretical ques- 
tions concerning partial wave analysis, analysis of kaon plus-proton 
scattering. 8 refs., 17 figs. (LEW) 


28776 (DOE/ER/04928—6) Partial wave analysis of Pi- 
N, NN and KN scattering below 2 GeV. Progress report, 
June 1, 1978-May 31, 1979. Arndt, R.A.; Roper, L.D. (Vir- 
ginia Polytechnic Inst. and State Univ., Blacksburg (USA). 
Dept. of Physics). Aug 1979. Contract AS05-76ER04928. 
22p. NTIS, PC A02/MF A011; 1; GPO Dep. File Number 
DE86009811. 

Analyses and theoretical studies are reported in these areas: 
nucleon-nucleon scattering, pion-nucleon scattering, kaon plus- 
proton scattering, and isobar analysis of pion production in pion- 
nucleon scattering. Effort has been expended on the development 
of computer programs to analyze and display analyses of nucleon- 
nucleon scattering. Data have been assimilated into various energy- 
dependent and single-energy analyses. An attempt was made to find 
the optimum charge-splitting in pion-nucleon scattering. Work on a 
determination of pion-nucleon scattering lengths using only energy 
dependent partial-wave analyses has been done. Graphs of the re- 
sults of K* p analyses extended to 3 GeV/c are given. It is found 
that every partial wave has a resonance. 8 refs., 11 figs., 1 tab. 
(LEW) 


28777 (DOE/ER/04928—9) Partial wave analyses of 
scattering below 2 GeV. Progress report, May 1, 1981-April 
38, 1982. Arndt, R.A.; Roper, L.D. (Virginia Polytechnic 
Inst. and State Univ., Blacksburg (USA). Dept. of Physics). 
Aug 1982. Contract AS05-76ER04928. 3p. NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE86009808. 

Progress is reported in the partial wave analysis of nucleon- 
nucleon, kaon plus-nucleon, pion-nucleon, and pion-pion-nucleon 
interactions. Activities of the Scattering Analyses Interactive Dial- 
in (SAID) facility are also summarized. (LEW) 


28778 (INFN-LNF—85-14(R)) Higher order e.m. radi- 
ative corrections to e* e—>* p» around the Zo. Greco, M. (Is- 
tituto Nazionale di Fisica Nucleare, Rome (Italy)). 1985. 5p. 
NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE86701657. 

Known results for e.m. radiative effects at LEP/SLC ener- 
gies are reviewed. The relevance of higher order terms for preci- 
sion measurements of the Zo mass and width is discussed. 


28779 (INIS-SU—317, pp 172-180) Deep inelastic radi- 
ative neutrino-nucleon scattering vN — vyX. Calcular polar- 
ization of photons. Kerimov, B.K.; Ryzhikov, V.N.; Tsvet- 
kov, V.P. (Moskovskij Gosudarstvennyj Univ., USSR; Ka- 
lininskij Gosudarstvennyj Univ., USSR). 1984. (In Russian). 
NTIS (US Sales Only), PC A13/MF AOl1. File Number 
DE86780354. (CONF-8309370—). 
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From International workshop on spin phenomena in high 
energy physics; Protvino, USSR (14 Sep 1983). 

Circular polarization of photons in deep inelastic scattering 
v(anti v)+N — v(anti v)+v+X was investigated. Differential cross 
section of the process was calculated in the framework of a quark- 
parton nucleon model. The calculated energy spectrum and the 
degree of circular polarization differ sufficiently in the case of inci- 
dent neutrinos and antineutrinos. The absolute value of asymmetry 
of left and right photon production grows with decreasing photon 
energy. 


28780 (INIS-SU—317, pp 248-250) W*-boson produc- 
tion in colliding ete, ye and yy beams. Ginzburg, I.F.; 
Kotkin, G.L.; Serbo, *v. G.; Panfil, S.L. (AN SSSR, Reveal. 
birsk. Inst. Matematiki; Novosibirskij Gosudarstvennyj 
Univ., USSR; AN SSSR, Novosibirsk. Inst. Avtomatiki i 
Ehlektrometrii). 1984. NTIS (US Sales Only), PC A13/MF 
AO01. File Number DE86780354. (CONF-8309370—). 

From International workshop on spin phenomena in high 
energy physics; Protvino, USSR (14 Sep 1983). 

Main characteristics of e+e — W* W, y sub(e) — Wsub(v) 
and yy — W* W processes are considered in the framework of the 
standard theory of electroweak interactions. Energy depedences of 
cross sections of mentioned reactions are presented. Polarization ef- 
fects are discussed. Possibility of using measurement of polarization 
effect as a new method for test of the electroweak theory is noted. 


28781 (INIS-SU—317, pp 183-184) Polarization effects 
in yy — R — VV’ — (20)+(20) and search for four-quark 
states. Achasov, N.N.; Shestakov, G.N. (AN SSSR, Novosi- 
birsk. Inst. Matematiki). 1984. NTIS (US Sales Only), PC 
Al13/MF AOl. File Number DE86780354. (CONF- 
8309370—). 


From International workshop on spin phenomena in high 
energy physics; Protvino, USSR (14 Sep 1983). 

The possibility of the search for four-quark states in investi- 
gations of polarization effects in the yy — R — VV’ — (20)+(20) 
process is considered. The angular distribution is obtained for one 
of the most interesting reactions yy — rho deg phi — a* 7K* K. It 
is pointed out that the “helicity” system is more convenient for yy 
— R — VV’ — (20)+(20) at all energies for the search of four- 
quark qq anti q anti q - resonance. 


28782 (INIS-SU—317, pp 181-182) Description of polar- 
ization effects in the reactions 7N — (rho°,w)N and Regge- 
cuts. Achasov, N.N.; Shestakov, G.N. (AN SSSR, Novosi- 
birsk. Inst. Matematiki). 1984. NTIS (US Sales Only), PC 
Al3/MF AOl. File Number DE86780354. (CONF- 
8309370—). 

From International workshop on spin phenomena in high 
energy physics; Protvino, USSR (14 Sep 1983). 

Polarization effects in the 7N — (rho deg, w)N reaction are 
discussed. The explanation of effects is given by means of Regge 
cuts without introducing new Regge trajectories. It is shown that 
the satisfactory simultaneous description of data on rho deg and w 
production can be obtained allowing for AA2AA2+AA2AA2P, 
rho rho + rho rho P and rho AA2+rho AA2 P cuts. 


28783 (INIS-SU—317, pp 185-189) Spin correlations in 
QCD at high energies. Ryskin, M.G. (AN SSSR, Leningrad. 
Inst. Yadernoj Fiziki). 1984. (In Russian). NTIS (US Sales 
Only), PC A13/MF AOl. File Number DE86780354. 
(CONF-8309370—). 

From International workshop on spin phenomena in high 
energy physics; Protvino, USSR (14 Sep 1983). 

Spin correlations which occur in consideration of two-parti- 
cle reactions from the viewpoint of QCD perturbation theory are 
discussed. Spin-spin correlations in elastic pp scattering were calcu- 
lated in the framework of additive quark model. The amplitude of 
probability of nucleon spin flip is expressed through anomalous 
magnetic moments of the proton and neutron. Spin correlations in 
anti pp — anti A A reaction in which 100% correlation at high en- 
ergies is expected, are considered. 
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28784 (INIS-SU—317, PP 190-199) Weak exchange de- 
generation and polarization in binary reactions 7p — K°A 
and mp — Dsup(-)Asub(c)sup(+). Arestov, Yu.I.; Chuyko, 
B.V.; Nurushev, S.B.; Soloviev, L.F. 1984. NTIS ‘(US Sales 
Only), PC A13/MF AOl. File Number DE86780354. 
(CONF-8309370—). 

From International workshop on spin phenomena in high 
energy physics; Protvino, USSR (14 Sep 1983). 

Reactions of mp — K deg A and mp — Dsup(- 
)Asub(c)sup(+) with s anti s - and c anti c - pair production are 
discussed. Hypothesis of weak exchange degeneration for K*, K** 
and D*, D** Regge trajectories is formulated. It is shown that the 
hypothesis turns out to be fruitful in determination of large values 
of asymmetries in binary reaction with strange exchanges. The hy- 
pothesis agrees in general with the amplitude analysis for 7p — 
Kdeg A reaction. 


28785 (INIS-SU—317, pp 200-210) Exchange degenera- 
tion and polarization in inclusive fragmentation processes p 
— AK and p — Asub(c) anti D. Arestov, Yu.I.; Nurushev, 
S.B. 1984. NTIS (US Sales Only), PC A13/MF AO1. File 
Number DE86780354. (CONF-8309370—). 

From International workshop on spin phenomena in high 
energy perio Protvino, USSR (14 Sep 1983). 

esults of determination of polarization asymmetry of 

ao and charmed baryons in inclusive reactions pp — 
A(Asub(c)sup(+))+X are presented. Hypothesis of weak exchange 
degeneration of K*, K** an D*, D** Regge trajectories was used 
in calculations. Satisfactory agreement of calculations with the 
available experimental data on A particle polarization was obtained. 
Less reliable data were obtained for polarization asymmetry of 
Asub(c)sup(+) baryons. 


28786 (INIS-SU—317, pp 211-231) Transverse polariza- 
tion in quantum chromodynamics. Efremov, A.V.; Teryaev, 
O.V. (Joint Inst. for Nuclear Research, Dubna, USSR). 
1984. (In Russian). NTIS (US Sales Only), PC A13/MF 
AO1. File Number DE86780354. (CONF-8309370—). 

From International workshop on spin phenomena in high 
energy physics; Protvino, USSR (14 Sep 1983). 

Transverse polarization of particles is discussed in the frame- 
work of quantum chromodynamics. Calculation was conducted 
with the use of factorization scheme. It is based on application of 
axial calibration and expansion of active quark propagator in four- 
momentum powers in the region of its longitudinal component. The 
case of deep inelastic scattering is considered. Factorization proce- 
dure as applied to the density matrix in scattering on polarized 
target is presented. 


28787 (INIS-SU—317, pp 232-238) Argonne effect - evi- 
dence for the shell structure of proton. Levintov, I.I. (Gosu- 
darstvennyj Komitet po Ispol’'zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Teoreticheskoj i Ehksperimental’noj 
Fiziki). 1984. NTIS (US Sales Only), PC A13/MF AOl1. 
File Number DE86780354. (CONF-8309370—). 

From International workshop on spin phenomena in high 
energy physics; Protvino, USSR (14 Sep 1983). 

Shell structure of the proton is discussed. Elactic scattering 
of polarized protons on a polarized proton target in the case of par- 
allel spin orientation is considered. Scattering of protons with paral- 
lel spins is mainly dictated by the difference of scattering ampli- 
tudes at the flight of a polarized proton from the left and from the 
right of a polarized target proton. The problem of nucleon sheil 
properties is considered briefly. 


28788 (INIS-SU—317, pp 257-271) Introduction of spin 
into quark-gluon picture of strong interactions. Grigoryan, 
A.A. (Erevanskij Fizicheskij Inst., USSR). 1984. NTIS (US 
Sales Only), PC A1l3/MF A0Ol1. File Number DE86780354. 
(CONF-8309370—). 

From International workshop on spin phenomena in high 
energy physics; Protvino, USSR (14 Sep 1983). 

Problem of spin introduction into quark-gluon picture of 
strong interactions is considered. The behaviour of quark-quark 
scattering amplitude at high energies is investigated in the frame- 
work of planar multiperipheral mechanism. It is shown in approxi- 
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mation of the additive quark model that construction of quark wave 
functions in hadrons results at high energies to s-channel interaction 
of hadron with helicity flip. A series of consequences for meson- 
baryon scattering and for boson resonance widths was obtained. 
Theoretical predictions agree with experimental data. 


28789 (INIS-SU—317, pp 272-285) Polarization effects 
in binary hadron reactions at high energies. Siksin, V.V.; 
Shchelkachev, A.V. 1984. (In Russian). NTIS (US Sales 
Only), PC A13/MF AOl. File Number DE86780354. 
(CONF-8309370—). 

From International workshop on spin phenomena in high 
energy physics; Protvino, USSR (14 Sep 1983). 

Polarization effects in binary hadron reactions at high ener- 
gies are discussed. Simple formulae with small number of param- 
eters for amplitudes of elastic hadron scattering were obtained. Dif- 
ferential cross sections and polarization parameters for pp-, anti pp-, 
axH-+p-, mp- and K* p- scattering are presented. 


28790 (INIS-SU—317, pp 149-156) Isotopic spin of lep- 
tons and selection rules for decays of elementary particles. 
Nguen Mong Zao. (Joint Inst. for Nuclear Research, 
Dubna, USSR). 1984. (In Russian). NTIS (US Sales Only), 
PC A13/MF AOl. File Number DE86780354. (CONF- 
8309370—). 

From International workshop on spin phenomena in high 
energy physics; Protvino, USSR (14 Sep 1983). 

Effect of isotopic spin of lepton on construction of selection 
rules for elementary particles is discussed. Selection rules are con- 
structed on the basis of gauge invariance and a generalized Gell- 
Mann-Nishijima formula. The following formulae were obtained: 
AIA3=0, AS=0, AC, AB=0, AL=0, where 
AYA3= (Isub(3))sub(f) - (Isub(3))sub(i); Z(isub(3))sub(f) is the al- 
gebraic sum of the third components of isotopic spin of all particles 
produced in decay; S,l - strangeness and charm; B,L - baryon and 
lepton numbers. The rules are shown to be in good agreement with 
the experimental decays. 


28791 (Juel-Spez—314) Kaon-nucleon scattering with a 
meson theoretical potential. Buettgen, R. (Kernforschungsan- 
lage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Kernphy- 
sik). May 1985. 80p. (In German). NTIS (US Sales Only), 
PC A05/MF AO1. File Number DE86750999. 

In this thesis a kaon-nucleon potential is derived in the 
framework of the helicity formalism and time-ordered perturbation 
theory. This potential is based on one- or two-boson exchange. By 
means of this potential an integral equation for the R matrix is de- 
rived. As results the phase shifts for s, p, d, and f waves for inci- 
dent momenta up to 1.5 GeV/c are presented. (HSI). 


28792 (Juel-Spez—315) On the meson theoretical descrip- 
tion of the lambda-nucleon interaction. Holzenkamp, B. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). 
Inst. fuer Kernphysik). May 1985. 147p. (In German). NTIS 


(US Sales Only), PC A0O7/MF AOl. 
DE86750982. 

This report is designed in the following way: In the second 
chapter the AN-OBEPs are derived and decomposed in their partial 
waves. This occurs as preparation for the scattering equation to be 
solved later. In the last section of this chapter a little excursus is 
taken: The AN-OBEPs shall be compared in their structure with 
the NN-OBEPs. For this the potentials are not decomposed in par- 
tial waves but presented in their operator form, for in this form it is 
easier to show characteristic differences and just so to discuss simi- 
larities. The third chapter deals with the coupling constants in the 
SUs model. The derivation is sketched how the relations between 
all baryon-baryon-meson coupling constants is found from the cou- 
pling of two baryon multiplets and one meson multiplet to SUs sca- 
lars. The fourth chapter deals with the lambda-nucleon system. 
Here first the =-boxes additionally regarded in the scattering are 
discussed. Furthermore the R-matrix equation is introduced, the 
connection of the on-shell R-matrix elements with the scattering 
phases is treated, and the numerical solution method of this integral 
equation is discussed. The fifth and last chapter contains the results 
and their discussions. 


File Number 
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28793 (RAL—84-018) Vector meson decays of nucleons 
in supersymmetric SU(5) model. Chadha, S.; Daniel, M.; 
Murphy, A.J. (Rutherford Appleton Lab., Chilton (UK); 
Oxford Univ. (UK). Dept. of Theoretical Physics). Mar 
1984. 8p. Rutherford Appleton Laboratory, Chilton, Didcot, 
Oxon, OX11 OQX, England. File Number T186901227. 

Using the techniques of chiral dynamics, the branching ratios 
are calculated for the two-body nucleon decay modes involving 
vector mesons in the minimal SU(5) supersymmetric model with 
three generations. The widths for these modes are found to be sup- 
pressed by about a factor of 100 compared with the corresponding 
ones involving pseudoscalar mesons. 12 refs. 


28794 (RAL—84-053) Electromagnetic interaction of 
point charges considered as topological constraints. Chan, 
H.M.; Scharbach, P.; Tsou, S.T. (Rutherford Appleton 
Lab., Chilton (UK); Oxford Univ. (UK). Mathematical 
Inst.). May 1984. 4p. Rutherford Appleton Laboratory, 
Chilton, Didcot, Oxon, OX11 OQX. File Number 
1186901223. 

Point charges, when viewed as (electric) monopoles of the 
dual Maxwell field *f/sub p v/, imply certain topological condi- 
tions of the field in the surrounding space. Considered as con- 
straints on the free action, these conditions lead to an effective 
interaction identical to that obtained from the usual minimal cou- 
pling scheme. 


28795 (RAL—84-078) Implications of dynamical rescal- 
ing for J/psi production and hadronic processes. Close, F.E.; 
Roberts, R.G.; Ross, G.G. (Rutherford Appleton Lab., 
Chilton (UK); Oxford Univ. (UK). Dept. of Physics). Aug 
1984. 12p. Rutherford Appleton Laboratory, Chilton, 
Didcot, Oxon, OX1il OQX, England. File Number 
1186901228. 

The consequences of dynamic rescaling - i.e. the simple Q? 
shift relating nuclear and nucleon structure functions - are investi- 
gated for reactions where the parton distributions in nuclei are a 
crucial ingredient. A number of predictions are made, some of 
which can very soon be compared with experiment. We discuss 
ways of testing dynamical rescaling for valence quarks, sea quarks 
and gluons separately. 16 refs., 6 figs. 


28796 (RAL—84-096) Identifying heavy flavours with 
vertex detectors via unusual decay topologies. Barger, V.; 
Phillips, R.J.N. (Rutherford Appleton Lab., Chilton (UK); 
Wisconsin Univ., Madison (USA). Dept. of Physics). Sep 
1984. 8p. Rutherford Appleton Laboratory, Chilton, Didcot, 
Oxon, OX11 OQX 11, England. File Number T186901226. 

Although top-flavoured hadrons decay too quickly to leave 
detectable tracks, multibranch cascade decays offer distinctive top- 
ological signatures with multiple b, c and tau decay vertices ema- 
nating from a top decay. These modes are relatively copious for t 
anti t and t anti b (b anti t) systems produced at e*e™ and hadron 
colliders, and should be recognizable by micro-vertex detectors 
with impact distance resolutions of order 204m or better. Multi- 
branch cascade decay topologies are also relevant to the study of b- 
quarks and possible heavy quarks, charged leptons and neutrinos of 
the fourth generation; they occur too in multiple heavy quark pro- 
duction via jet fragmentation or Higgs bremsstrahlung. 10 refs., 4 
figs. 


28797 Detecting Higgs-boson decays into Z pairs. Cahn, 
R.N.; Chanowitz, M. S. (Lawrence Berkeley Laboratory, 
University of California, Berkeley, California 94720). Physi- 
cal Review Letters; 56: No. 13, 1327-1330(31 Mar 1986). Con- 
tract AC03-76SF00098. 

A Higgs boson in the mass range 400—1000 GeV would be 
observable at the Superconducting Super Collider through its 
decay into two Z’s, one of which decays into e*e™ or p*p™ and 
the other into vnu-bar. A comparison with the background from 
continuum Z pairs shows that the signal would be apparent in the 
transverse-mass spectrum. The increase in statistics provided by 
these decays substantially extends the reach of the Superconducting 
Super Collider for discovering the Higgs boson. 
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28798 Bound on the mass and coupling of the hyperpho- 
ton by particle physics. Suzuki, M. (Department of Physics 
and Lawrence Berkeley Laboratory, University of Califor- 
nia, Berkeley, California 94720). Physical Review Letters; 56: 
No. 13, 1339-1341(31 Mar 1986). Contract ACO03- 
76SF00098. 

A severe constraint can be set on the mass and coupling of a 
photonlike particle that couples to hypercharge. The experimental 
upper limit on the decay branching ratio for K*->7* +"missing” 
requires that the coupling f?/47r be significantly smaller than 10~* 
for m/sub gammaprime/ = 10~° eV. This rules out the speculation 
made on the basis of a recent reanalysis of the Eoetvoes experi- 
ment. 


28799 Skyrmions and vector mesons. Mattis, M.P. (Stan- 
ford Linear Accelerator Center, Stanford University, Stan- 
ford, California 94305). Physical Review Letters; 56: No. 11, 
1103-1106(17 Mar 1986). Contract AC03-76SF00515. 

We discuss the scattering of mesons of arbitrary spin and iso- 
spin from baryons in models in which the baryon is considered a 
soliton, or “skyrmion,” in an effective Lagrangian of mesons. 
Model-independent linear relations between partial-wave amplitudes 
are derived for piN—>rhoN and mN-—oN, and, where possible, are 
compared with experiment. 


26800 Electron-positron pair production by ultrarelativis- 
tic electrons in a soft photon field. Mastichiadis, A.; 
Marscher, A.P.; Brecher, K. (Department of Astronomy, 
Boston University). Astrophysical Journal; 300: No. 1, 178- 
189(1 Jan 1986). 

The fully differential cross section for photon-electron pair 
production is integrated numerically over phase space. We obtain 
results for the astrophysically interesting case in which the interac- 
tion between an ultrarelativistic electron and a soft photon results 
in e*~ pair production. The positron spectrum is a function of the 
energies of both the photon and the electron, as well as the angle of 
interaction. We integrate over solid angle by assuming an isotropic 
distribution of photons. We find that the energy at which the posi- 
tron distribution peaks is inversely proportional to the photon 
energy and independent of the electron energy. The positron spec- 
trum is integrated once more over initial electron energies for a 
power-law energy distribution of primary electrons. The same pro- 
cedure is repeated for the recoil particle; it is shown that the peak 
of the recoil energy distribution depends linearly on the energy of 
the primary electron. Finally, semianalytical expressions are ob- 
tained for the energy losses of the primary electrons. 


28801 Quark-cluster potential model with relativistic kin- 
ematics. Lichtenberg, D.B. (Physics Department, Indiana 
University, Bloomington, Indiana 47405). AIP (American In- 
stitute of Physics) Conference Proceedings; 110: No. 1, 18- 
26(20 Feb 1984). 

A model is presented in which certain hadronic states are 
composed of two quark clusters, one of which is a color triplet and 
the other a color antitriplet. The interaction between clusters is es- 
sentially the same as the interaction between a quark and an anti- 
quark in a meson. Two wave equations describing the motion are 
considered, both of which incorporates relativistic kinematics. Ad- 
vantages and disadvantages of the model are discussed. 


28802 Understanding the cloudy bag model. Miller, G.A. 
(Physics Department, FM-15, University of Washington, Se- 
attle, Washington 98195). AIP (American Institute of Physics) 
Conference Proceedings; 110: No. 1, 38-60(20 Feb 1984). 

In the Cloudy Bag Model hadrons are treated as quarks con- 
fined in an M.I.T. bag that is surrounded by a cloud of pions. Ap- 
plications to various nucleonic, baryonic, and mesonic properties 
are discussed. Agreement with experimental results is excellent. 
The underlying qualitative reasons which cause the pionic correc- 
tions to be of the sizes obtained are discussed. 


28803 Mean field theory of the linear o-model: Chiral 
solitons. Kahana, S.; Ripka, G. (Brookhaven National Labo- 
ratory, Upton, New York 11973). AIP (American Institute of 
Physics) Conference Proceedings; 110: No. 1, 61-76(20 Feb 
1984). Contract AC02-76CH00016. 
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The mean field theory of the chiral invariant o-model is out- 
lined. Bound states (solitons) of valence quarks are obtained self- 
consistently using a hedgehog shape for the pion field. A schematic 
model for the coupled fermion-boson fields is presented. Renormali- 
zation is worked out for the fermion one-loop corrections and nu- 
merical results presented for the purely scalar-field case. The inter- 
pretation of the baryon number of the perturbed vacuum is consid- 
ered 


28804 A chiral soliton model for nucleon and delta. Ban- 
erjee, M.K. (University of Maryland, College Park, Mary- 
land 20742). AIP (American Institute of Physics) Conference 
Proceedings; 110: No. 1, 88-99(20 Feb 1984). 

The Intermediate Range Mechanism is used to describe a 
phenomenological quark model of the nucleon and delta.(AIP) 


28805 Nontopological chiral soliton bag. Seki, R.; Ohta, 
S. (Department of Physics and Astronomy, California State 
University, Northridge, California 91330). AIP (American 
Institute of Physics) Conference Proceedings; 110: No. 1, 296- 
305(20 Feb 1984). Contract AC03-82ER40071. 

A chiral nontopological soliton bag for baryons is numerical- 
ly examined for the hedgehog model in the mean field approxima- 
tion. The chiral invariance in the Lagrangian is preserved by means 
of the nonlinear sigma model. The radius and energy of the soliton 
bag slowly decreases in proportion to f-?/sub 7/ as f-1/sub 7/ de- 
creases from zero to the physical value. The nontopological soliton 
bag is thus quite similar to the cloudy bag. The perturbative (linear) 
approximation for the pion field is found to be reasonable. 


28806 Unifying hadron-hadron interactions in terms of 
relativistic quarks: Basic aspects with application to nucleon- 
nucleon forces. Hwang, W.P. (Physics Department and Nu- 
clear Theory Center, Indiana University, Bloomington, In- 
diana 47405). AIP (American Institute of Physics) Conference 
Proceedings; 110: No. 1, 134-148(20 Feb 1984). 

We discuss what ingredients a realistic quark model must 
contain in order to provide a unified description of the observed 
low-lying hadrons. The model then serves as our organization 
scheme to unify hadron-hadron interactions at the quark level. It is 
pointed out specifically that two-boson exchanges and other higher 
order effects can be incorporated without introduction of an addi- 
tional ad hoc parameter. It is also stressed that, in baryon-baryon 
interactions, the coupling to the 8 x 8 hidden-color states is inevita- 
ble owing to one-pion exchange together with quark interchange 
[as well as due to one-gluon exchange and others]. The procedure, 
as adopted by Hwang, Macfarlane, and Walker at Indiana Universi- 
ty, to express hadron-hadron interactions in terms of elementary 
quark scattering amplitudes is outlined in some detail. We limit our- 
selves to discussion of general aspects and related uncertainties with 
some typical formulae shown for the purpose of illustration. A brief 
survey of the existing literature is also given. 


28807 A possible measurement of quark gluon plasma 
temperature in relativistic heavy ion collisions. Liu, K.F. 
(Department of Physics & Astronomy, University of Ken- 


tucky, Lexington, Kentucky 40506). AIP (American Institute 
of Physics) Conference Proceedings; 110: No. 1, 306-311(20 
Feb 1984). Contract AS05-82ER40074. 

A possible measurement of the quark gluon plasma tempera- 
ture is proposed, provided that this state of matter is accessible in 
relativistic heavy ion collisions. The idea is based on the observa- 
tion that there are several di-vector-meson resonances produced in 
J/psi radiative decay and hadronic collisions (i.e. rho°rho® reso- 
nance at 1.65 GeV in J/psi radiative decay, 2** phiphi resonance at 
2.16 GeV and 2.31 GeV in pp collision at 400 GeV/c and 7p colli- 
sion at 100 GeV/c, and JJ enhancement at 7 GeV in 7p collisions 
at 280 GeV/c and 150 GeV/c) which are believed to originate 
from 2 gluons due to the OZI forbidden nature of these reactions. 
Upon interpreting these resonances as 2** Q? Q? states, the calcu- 
lated masses, widths, the decay modes, and the hadronic production 
cross sections are all consistent with the experimental data. Since 
the hadronic production cross sections depend on the gluon distri- 
bution function, we may try to map out the gluon distribution func- 
tion in the quark gluon plasma by measuring various di-vector- 
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meson resonances, i.e. rhorho, wphi, K(K(, phiphi, D(D(, JJ, etc. at 
different energies in relativistic heavy ion collisions. The informa- 
tion on the temperature of the quark gluon plasma can be extracted 
if the gluon distribution function simulates that of a Bose gas. Sev- 
eral complications are briefly discussed. 


28808 Low-energy neutrino physics and neutrino mass, 
Boehm, F.; Vogel, P. (Physics Department, California Insti- 
tute of Technology, Pasadena, CA). Annual Review of Nu- 
clear and Particle Sciences; 34: 125-153(1984). 

Among the principal concerns in neutrino physics today are 
the questions of whether neutrinos are massive and, if so, whether 
the neutrinos emitted in a weak decay are pure or mixed quantum 
states. This article focuses on recent developments in the phenome- 
nology of low-energy neutrino physics to the extent that it provides 
information on neutrino mass and mixing. The authors discuss neu- 
trino decay, experiments on neutrino oscillations, kinematic mass 
measurements, searches for heavy neutrino admixtures, and studies 
of neutrinoless double beta decay. Neutrino physics at low energies 
is capable of providing sensitive tests for neutrino mass and neutri- 
no mixing in a manner complementary to the efforts in high-energy 
physics. 


28809 Magnetic monopoles. Preskill, J. (California Insti- 
tute of Technology, Pasadena, CA). Annual Review of Nu- 
clear and Particle Sciences; 34: 461-530(1984). 

This article offers a review of the physics of the magnetic 
monopole, which, although as yet unseen, offers sound theoretical 
reasons to believe that it must exist. Several theories are presented 
and equations are given. The idea that magnetic monopoles, stable 
particles carrying magnetic charges, ought to exist has, according 
to the authors, proved to be very durable. One theory presented 
demonstrates the consistency of magnetic monopoles with quantum 
electrodynamics. Another theory demonstrates the necessity of 
monopoles in grand unified gauge theories. The authors believe it is 
reasonable to expect the monopole to be an extremely heavy stable 
elementary particle. The stability of the classical monopole solution 
given is ensured by a topological principle explained. 


28810 Gamow-Teller strength functions and neutrino 
problems. Haxton, W.C. (Theoretical Division, Los Alamos 
National Laboratory, Los Alamos, NM). pp 605-626 of Spin 
excitations in nuclei. Petrovich, F.; Brown, G.E. New York, 
NY; Plenum Press (1984). (CONF-820357—). 

From International conference on spin excitations in nuclei; 
Telluride, CO, USA (25 Mar 1982). 

In this paper, the author discusses two problems which 
promise to constrain possible descriptions of the neutrino: nuclear 
double-beta decay and solar neutrino detection. The question for 
nuclear double-beta decay of whether the neutrino should be de- 
scribed by a Dirac or Majorana field is put into perspective, and 
the knowledge of nuclear double-beta decay rates is discussed. The 
current status of the solar neutrino puzzle is discussed, and the im- 
portance is shown of Gamow-Teller strength measurements to 
future plans for neutrino spectroscopy. 


6453 Particle Invariance Principles And Symmetries 


28811 (BONN-HE—85-28) Symmetry breaking of u(6/ 
2j+1) supersymmetric models. Baake, M.; Reinicke, P. 
(Bonn Univ. (Germany, F.R.). Physikalisches Inst.). Sep 
1985. 16p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86750988. 

In this paper, we present the group theory of models with 
broken u(6/2j+ 1) supersymmetry described by the chain u(6/2j+ 1) 
contains U/sub B/(6) x U/sub F/(2j+1) contains U/sub B/(6) x 
SP/sub F/(2j+1) contains ... contains SO/sub B/(3) x SU/sub F/ 
(2) contains SU/sub B+F/)(2) which has recently been suggested 
for application to nuclear physics. We present all invariants that are 
needed for the construction of the general Hamiltonian for this 
model. 
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(DOE/ER/40200—047) Two-dimensional quantum 
conformal group, strings and lattices. Ne’eman, Y. (Texas 
Univ., Austin (USA); Tel Aviv Univ. (Israel)). 1985. Con- 
tract FG05-85ER40200. 17p. NTIS, PC A02. File Number 
DE86009003. 

The two-dimensional conformal group plays an important 
role in two-dimensional quantum field theory. The Virasoro algebra 
commutation relations are given. Local currents and affine Kac- 
Moody algebras, the simplest class of infinite Lie algebras, are dis- 
cussed. In relation to these topics, the theory of Integral Lattices 
plays a role. Applications of conformal groups in the theories of ex- 
tended supergravity and superstrings are reviewed. 47 refs., (LEW) 


28813 (INS—513) Behavior of supersymmetry at finite 
temperature. Midorikawa, Shoichi. (Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study). Nov 1984. 30p. NTIS (US 
Sales Only), PC A03/MF AOl. File Number DE86701545. 

Supersymmetry breaking at finite temperature is investigated 
by using the real-time formalism. We derive the Ward-Takahashi 
identities of the composite fields by using the path integral formal- 
ism. We also calculate the one-loop correction to fermion and 
boson masses, and discuss the connection of the perturbative result 
with that obtained from the effective potential. Our result shows 
that supersymmetry is broken explicitly even in the real-time for- 
malism. 


28814 (RAL—84-003) Statistics of electroweak induced 
asymmetry measurements. Marshall, R. (Rutherford Apple- 
ton Lab., Chilton (UK)). Feb 1984. 11p. Rutherford Apple- 
ton Laboratory Chilton, Didcot, Oxon, OX11 OQX, Eng- 
land. File Number T186901219. 

Various methods of analyzing asymmetric angular distribu- 
tion are considered. Emphasis is placed on finding an analytic solu- 
tion where it exists, rather than using an iterative fitting or minimi- 
zation procedure. Analytic expressions for the error of the various 
methods are derived and worked examples are presented. 2 refs., 2 
figs. 


28815 Skyrmion solutions to the Weinberg-Salam model. 
Eilam, G.; Klabucar, D.; Stern, A. (Institute of Theoretical 
Science, University of Oregon, Eugene, Oregon 97403). 
Physical Review Letters; 56: No. 13, 1331-1334(31 Mar 1986). 
Contract FG06-85ER40224;FG06-85ER40201. 

We find a spherically symmetric solution to the gauged 
SU(2)/sub L/ x SU(2)/sub R/ chiral model. It corresponds to a 
new classical solution to the Weinberg-Salam model in the limit of 
infinite self-coupling and sin?theta/sub W/ = 0. It has an energy of 
11.6 TeV and is classically unstable under small perturbations of the 
fields. Quantum corrections may stabilize the solution via the intro- 
duction of higher-order terms in the effective action. We then in- 
vestigate the solutions when a particular choice of a correction, the 
Skyrme term, is added to the Lagrangian. The energies of the (pre- 
sumably) classically stable solutions are in the terraelectrovolt 
region. 


28816 Dilaton and chiral-symmetry breaking. Bardeen, 
W.A.; Leung, C.N.; Love, S.T. (Fermi National Accelera- 
tor Laboratory, Batavia, Illinois 60510). Physical Review Let- 
ters; 56: No. 12, 1230-1233(24 Mar 1986). 

The spontaneous breaking of chiral symmetry in certain 
gauge models may also imply the spontaneous breaking of an ap- 
proximate scale symmetry. This breaking will produce the dilaton 
as a pseudo-Goldstone boson of spontaneously broken scale invar- 
iance. 


6454 Field Theory 


REFER ALSO TO CITATION(S) 28786, 28803, 28804, 28805, 28815, 28816 


28817 (BNL—37778) QCD calculations on the lattice. 
Rebbi, C. (Brookhaven National Lab., Upton, NY (USA)). 
Mar 1985. Contract AC02-76CH00016. ilp. (CONF- 
8503146—4). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86009437. 
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From Topical seminar on few and many quark systems; San 
Miniato, Italy (25 Mar 1985). 

A basic explanation is given of the possibilities and limita- 
tions of lattice calculations. In the lattice formulation of QCD, Eu- 
clidean space-time is replaced by the vertices of a normally hyper- 
cubical lattice, and the dynamic variables are quark fields defined 
over the sites of the lattice. Gluonic fields are finite elements of the 
color group. The action contains a pure gauge part and a matter 
part. Three categories of numerical lattice calculations are de- 
scribed, divided according to the computational resources required. 
The first category involves calculations which make use of the 
quenched approximation and where the observables to be evaluated 
involve no quarks or involve quarks as static spectators only. The 
second consists of calculations performed within the quenched ap- 
proximation, but where the observables involve propagating quarks. 
The most complex calculations fall in the final category, those 
where one tries to incorporate the dynamic effects from creation 
and annihilation of virtual quark pairs. 8 refs. (LEW) 


28818 (CBPF-NF—022/85) Quantum contour formula- 
tion for Yang-Mills theory and quantum chromodynamics. 
Botelho, L.C.L. (Centro Brasileiro de Pesquisas Fisicas, Rio 
de Janeiro). 1985. 12p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86701722. 

A formulation is proposed for the confining phase of Yang- 
Mills theory and quantum chromodynamics (QCD) in the contour 
space leading to a dynamics of interacting quantized strings. 


28819 (DESY—85-092) Scaling and string transition in 
pure SU(2) lattice gauge theory. Gutbrod, F. (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany, 
F.R.)). Aug 1985. 30p. NTIS (US Sales Only), PC A03/MF 
AO1. File Number DE86751027. 

Wilson loops in SU(2) lattice gauge theory without fermions 
are determined on lattices of size 124, 16* and 24‘ at B=2.4, 2.5 and 
2.6. At B=2.6 the static quark-antiquark potential is extracted for 
distances up to 8 lattice units. A string tension smaller by a factor 2 
than in previous investigations is found. Deviations from asymptotic 
scaling for multiplicatively improved Creutz ratios are certain, and 
their magnitude depends on the geometrical size of the ratios. This 
implies deviations from scaling. (orig.). 


28820 (DESY—85-094) Two-state signal at the confine- 
ment-Higgs phase transition in the standard SU(2) Higgs 
model. Langguth, W.; Montvay, I. (Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany, F.R.)). Sep 
1985. 13p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86751026. 

In a Monte Carlo calculation, numerical evidence is found 
for metastable coexisting phases in the variable length 
(lambda=1.0) and fixed length (lambda=infinite) SU(2) Higgs 
model with doublet scalar field. This supports earlier conjectures 
about the first order nature of the phase transition for finite gauge 
coupling (8) and an arbitrary scalar self-coupling (lambda). (orig.). 


28821 (DOE/ER/40200—038) World-spinor fields from 
bandor representations of SL(4,R). Ne’eman, Y. (Tel Aviv 
Univ. (Israel). Sackler Faculty of Exact Sciences). 1985. 
Contract FG05-85ER40200;AS05-76ER03992. 10p. NTIS, 
PC A02/MF A011; GPO Dep. File Number DE86008999. 

We construct infinite-component spinor and tensor fields, 
based on bandor-type (multiplicity-free) unirreps of bar SL(4,R). 
The physical Lorentz group appears as a subgroup with non-uni- 
tary finite representations (as in ordinary tensor and spinor fields), 
through the application of a deunitarizing automorphism to the un- 
irreps of bar SL(4,R). We discuss the gravitational interactions of 
such hadron manifields as (holonomic) world-spinors in Einstein's, 
and in Metric-Affine and General Affine Gravity theories. 


28822 (iC—85/39) Quantum osp-invariant non-linear 
Schroedinger equation. Kulish, P.P. (International Centre for 
Theoretical Physics, Trieste (Italy)). Apr 1985. 12p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86701723. 

The generalizations of the non-linear Schroedinger equation 
(NS) associated with the orthosymplectic superalgebras are formu- 
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lated. The simplest osp(1/2)-NS model is solved by the quantum in- 
verse scattering method on a finite interval under periodic bounda- 
ry conditions as well as on the wholeline in the case of a finite 
number of excitations. 


28823 (IC—85/64) Coset-space compactification of the 
field-theory limit of a heterotic string. Foda, O.; Helayel- 
Neto, J.A. (International Centre for Theoretical Physics, 
Trieste (Italy)). Jun 1985. 19p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86701724. 

The D=10-E¢xEg field-theory limit of the heterotic string is 
compactified on the non-symmetric coset-space Sp(4)/SU(2)xU(1), 
that is known - in the limit of decoupled gravity - to give 3 stand- 
ard fermion generations, with SU(5)xSU(3)sub(F)xU(1)sub(F) as a 
gauge group in D=4. Allowing for non-vanishing fermion-bilinear 
condensates, and assuming the conventional form of the supersym- 
metry transformations, we prove the presence of a family of N=1 
supersymmetric background field configurations. This requires the 
non-compact space to be flat: (Minkowski)*, while the 3-form 
Hsub(MNP) is non-vanishing, and proportional to the torsion on 
the internal manifold. All equations of motion - including that of 
the dilaton - are satisfied. 


28824 (IC—85/82) Canonical structure of the Grassman- 
nian models and existence of nonlocal currents. Maharana, J. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Jul 1985. 14p. NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE86701725. 

The canonical structure of generalized nonlinear sigma 
model is investigated in the constrained Hamiltonian formalism due 
to Dirac. The existence of an infinite sequence of nonlocal con- 
served currents is shown in the model and its supersymmetric ver- 
sion. The appearance of nonlocal conserved charge in O(N) nonlin- 
ear sigma model with supergravity is discussed. 


28825 (IFT-P—05/85) Existence of Lagrangeans for the 
Yang-Mills equations. Aldrovandi, R.; Pereira, J.G. (Insti- 
tuto de Fisica Teorica, Sao Paulo (Brazil)). 1985. 9p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86701726. 

The Yang-Mills equations admit a Lagrangean only for 
groups which are either semisimple or abelian, or a direct product 
of both. 


28826 (IFT-P—07/85) Use of the heat-kernel expansion 
with the background field method to supersymme- 
tric (Gauge) theories. Abdalla, E.; Abdalla, M.C.B. (Instituto 
de Fisica Teorica, Sao Paulo (Brazil)). 1985. 22p. NTIS (U 
Sales Only), PC A02/MF A0O1. File Number DE86701727. 

The proper time variable of the heat-kernel expansion is used 
to regularize field theories in the framework of the background 
field method. The method can be naturally applied to supersymme- 
tric and gauge theories. Explicit computations have been done in- 
cluding superfield pertubation theory. 


28827 (IFUSP-P—535) On the behaviour of the tempera- 
ture dependent coupling constants. Eboli, O.J.P.; Marques, 
G.C. (Sao Paulo Univ. (Brazil). Inst. de Fisica). 1985. 6p. 
NTIS (US Sales Only), PC A02/MF A0Ol1. File Number 
DE86701728. 

The temperature dependence of the coupling constant for 
the massive lambda phi* model is studied. Using the Dyson- 
Schwinger equations at finite temperature the behaviour of the cou- 
pling constant in the high temperature limit is obtained. The results 
are compared with the ones from the one-loop approximation and 
the renormalization group method. It is concluded that, due to the 
breakdown of perturbation theory at high temperatures, the evalua- 
tion of the B sup(-) function of the renormalization group in this 
limit must be improved. 


28828 (IFUSP-P—538) Infrared behaviour of three and 
four gluon vertices in Yang-Mills theory. Brandt, F.T.; Fren- 
kel, J. (Sao Paulo Univ. (Brazil). Inst. de Fisica). 1985. 20p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86701729. 





3873 / ERA-11/12 


The structure of the 3-point function with one and two ex- 
ternal gluons on-shell is studied in a general covariant gauge. The 
contributions which result in one loop approximation are expressed 
in terms of simple functions containing collinear and soft singulari- 
ties. Furthermore, the contributions associated with the 4-point 
vertex when all external gluons are on-shell are analysed. As an ap- 
plication of these results, the infrared structure of gluon-gluon scat- 
tering amplitude is studied. 


28829 (IFUSP-P—543) Model of confinement in 2+1 di- 
mensional QCD. Frenkel, J.; Silva Filho, A.C. da. (Sao 
Paulo Univ. (Brazil). Inst. de Fisica). 1985. 12p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86701730. 

A dielectric model of QCD in 2-space dimensions which 
yields confinement of two opposite color charges via a static linear 
potential is discussed. The non-leading contributions to the asymp- 
totic potential as well as the structure of the confinement domain 
are studied analytically and numerically. For large separations of 
the color charges, a behavior which contrasts with the usual string- 
like picture is found. 


28830 (INS—523) round state and low-lying excitations 
in one-dimensional anisotropic SU(2) thirring model. Sogo, K 
(Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study). 
Dec 1984. 14p. NTIS (US Sales Only), PC A02/MF AOl. 
File Number DE86701731. 

The ground state energy and low-lying excitations are calcu- 
lated for the anisotropic SU(2) Thirring model. There are two 
phases, massive and massless, according to the anisotropy param- 
eters. The S matrix elements of the massive excitations are also 
computed exactly. 


28831 (KEK—84-12, pp 388-417) On Kaluza-Klein theo- 
ries. Fujii, Yasunori. (Tokyo Univ., Japan. Coll. of General 
Education). Sep 1984. NTIS (US Sales Only), PC Al1/MF 
AO01. File Number DE86780447. (CONF-8312132—). 

From Workshop on grand unified theories and cosmology; 
Oho, Ibaraki, Japan (7 Dec 1983). 

An introductory review is given on Kaluza-Klein theories 
with an emphasis on the notion of spontaneous compactification. 
Some future problems are also discussed. 


28832 (KEK—84-12, pp 418-427) Quantum effects in 
generalized Kaluza-Klein theories. Yasuda, Osamu. (Tokyo 
Univ., Japan. Dept. of Physics). Sep 1984. NTIS (US Sales 
Onl y), PC Al1l/MF AOl. File Number DE86780447. 
(CONF-8312132—). 

From Workshop on grand unified theories and cosmology; 
Oho, Ibaraki, Japan (7 Dec 1983). 

One-loop effective potential is evaluated in Kaluza-Klein 
theories of topology M‘*xTsup(n), treating the divergences careful- 
ly. It is shown that some of the physical circumferences of Tsup(n) 
shrink to sizes on the order of the Planck length. 


28833 (KEK—84-12, $P 428-443) Stability of —_ 
M 


in Kaluza-Klein theory. Y asami. (Osaka Uni 
Toyonaka, Japan. Dept. of Physics). Sep 1984. NTIS (US 
Sales Only), PC All/MF AO01. File Number DE86780447. 
(CONF-8312132—). 

From Workshop on grand unified theories and cosmology; 
Oho, Ibaraki, Japan (7 Dec 1983). 

In a generalized Kaluza-Klein theory, we have investigated 
solutions to the Einstein equation including matter fields in the 
background geometry M,xS sub(N)xS sub(M). There are solutions 
compactified to M,4xSixS sub(M) due to quantum fluctuation of 
matter fields in one-loop level. we also calculated the gauge cou- 
pling constant of SO(N), which is the isometry group of S sub(N). 


28834 (KEK—84-12, pp 444-451) Fermions in a modified 
Kaluza-Klein model. Maehara, T.; Muta, T.; Saito, J.; Shi- 
mizu, K. (Hiroshima Univ., Japan. Dept. of Physics). Sep 
1984. NTIS (US Sales Only), PC All/MF AO1. File 
Number DE86780447. (CONF-8312132—). 

From Workshop on grand unified theories and cosmology; 
Oho, Ibaraki, Japan (7 Dec 1983). 
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28835 (KEK—84-12) Proceedings of workshop on grand 
unified theories and cosmology. Odaka, K.; Sugamoto, A. 
(National Lab. for High Energy Physics, Oho, Ibaraki 
(Japan)). Sep 1984. 241p. (CONF-8312132—). NTIS (US 
Sales Only), PC All/MF AO1. File Number DE86780447. 

From Workshop on grand unified theories and cosmology; 
Oho, Ibaraki, Japan (7 Dec 1983). 

Individual papers in these workshop proceedings are sepa- 
rately abstracted. (LEW) 


28836 (RAL—84-007) Smaller a/sub s/ in the MIT bag 
model: the Coulomb spike effect. Barnes, T. (Rutherford Ap- 
pleton Lab., Chilton (UK)). Jan 1984. 17p. Rutherford Ap- 
pleton Laboratory, Chilton, Didcot, Oxon, OX11 OQX, 
England. File Number T18690i220. 

The value of a/sub s/ found in the zeroth-order MIT bag 
model is shown to be an overestimate, due to the neglect of a 
short-distance spike in quark wave-functions which the color Cou- 
lomb force produces. The formation of the spike in the bag is stud- 
ied here primarily in c anti c states. It is argued that short-distance 
processes calculated in the bag (e.g. ['(q anti q — e*e~) and the 
proton decay rate) have been underestimated through this effect. 18 
refs., 5 figs. 


28837 (RAL—84-014) Numerical study of the bound state 
spectrum of :lambda(PHI*®-PHI‘*): in lattice Hamiltonian 
field theory. Barnes, T.; Daniell, G.J. (Rutherford Appleton 
Lab., Chilton (UK); Southampton Univ. (UK). Dept. of 
Physics). Feb 1984. 7p. Rutherford Appleton Laboratory, 
Chilton, Didcot, Oxon, OX11 OQX, England. File Number 
1186901221. 

The existence of a bound state is confirmed in the 
model:A(PHI®-PHI*) + 1/2mo? PHI2? : of Glimm, Jaffe and Spen- 
cer. Our lattice result for the binding energy at small \/m? is in 
reasonable agreement with the perturbative formula of Dimock and 
Eckmann. The spectrum at large coupling depends crucially on the 
choice of normal-ordering mass. 6 refs., 1 fig. 


28838 (RAL—85-090) Cooling of SU(3) lattice gauge 
field configurations and the eta’ mass. Hoek, J. (Rutherford 
Appleton Lab., Chilton (UK)). Oct 1985. 5p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86701732. 

A method is proposed to calculate the topological suscepti- 
bility in SU(3) lattice gauge theory by measuring the asymptotic 
action of cooled configurations for an ensemble of configurations. 
The results of a pilot study are presented. 


28839 (RRK—84-11) Five-dimensional formulation of 
quantum field theory with an invariant parameter. Kubo, Rei- 
jiro. (Hiroshima Univ., Takehara (Japan). Research Inst. for 
Theoretical Physics). Jun 1984. 24p. NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86701733. 
Five-dimensional quantum field theory is formulated by em- 
ploying the invariant time s as a useful parameter for quantizing 
field operators. It is shown that the quantization in terms of the in- 
variant time is equivalent to the conventional quantization in terms 
of the ordinary time. The relation between five-dimensional quan- 
tum field theory and conventional quantum electrodynamics is also 
elucidated by taking discrete mass-states for field operators. 


28840 (RRK—84-14) Explicit forms of Baecklund trans- 
formations for the Grassmannian and CP sup(N-1) sigma 
models. Sasaki, R. (Hiroshima Univ., Takehara (Japan). Re- 
search Inst. for Theoretical Physics). Jul 1984. 29p. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86701734. 

A fairly wide class of classical solutions of the euclidean 
two-dimensional Grassmannian and CP sup(N-1) sigma models has 
been constructed explicitly and elementarily by the present author. 
Starting from these classical solutions we derive the explicit forms 
of the Baecklund transformations following Harnad et al. Properties 
of the Baecklund transformations for the Grassmannian models are 
discussed. In particular, a simple interpretation of the Baecklund 
transformations for the CP sup(N-1) model is obtained. Generaliza- 
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tion of these results to the non-compact Grassmannian sigma 
models is straightforward. 


28841 (RRK—84-23) Relation between the Kulish-Fad- 
deev model and the Grammer-Yennie perturbation theory in 
the infrared problem in quantum electrodynamics. Kubo, Rei- 
jiro. (Hiroshima Univ., Takehara Cues. Research Inst. for 
Theoretical Physics). Nov 1984. 18p. NTIS (US Sales 
Only), PC A02/MF AO01. File Number DE86701735. 

Some problems associated with infrared divergences in quan- 
tum electrodynamics are studied mainly in the frameworks of per- 
turbation theory and the Kulish-Faddeev model. We find close a 
relationship between the two methods, and we give a simple but 
rigorous proof that the Kulish-Faddeev model is essentially equiva- 
lent to the Grammer-Yennie perturbation theory. 


28842 (RRK—85-1) Massive abelian gauge fields coupled 
with non-conserved currents. Nakazato, Hiromichi; Namiki, 
Mikio; Yamanaka, Yoshiya; Yokoyama, Kan-ichi. (Hiroshi- 
ma Univ., Takehara (Japan). Research Inst. for Theoretical 
Physics). Jan 1985. 12p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86701736. 

A massive Abelian gauge field coupled with a non-con- 
served mass-changing current is described within the framework of 
canonical quantum theory with indefinite metric. In addition to the 
conventional Lagrange multiplier field, another ghost field is intro- 
duced to preserve gauge invariance and unitarity of the physical S- 
matrix in the case of the non-conserved current. The work is moti- 
vated by discovery of the anomalous events Zsup( o)—anti lly 
which may be explained as a result of creation of an excited lepton. 


28843 (RRK—85-2) Relation between generators of gauge 
transformations and subsidiary conditions on state vectors. 
Point mechanical systems with arbitrary numbers of con- 
straints. Sugano, Reiji; Sohkawa, Tohru; Kimura, Toshiei. 
(Hiroshima Univ., Takehara (Japan). Research Inst. for The- 
oretical Physics). Jan 1985. 33p. NTIS (US Sales Only), PC 
A03/MF A0O1. File Number DE86701737. 

A general formulation of quantization of gauge theories is 
studied by imposing a subsidiary condition on state vectors in the 
Hilbert space in order to remove unphysical guage components. 
The subsidiary condition is made of the generator of gauge trans- 
formations which is a linear combination of the first class con- 
straints. The procedure is applied to a typical model of point me- 
chanics which has characteristic features of Abelian gauge theories 
with series of arbitrary numbers of secondary constraints. It is suffi- 
cient to employ a single subsidiary condition for each gauge degree 
of freedom in order to remove all unphysical gauge components 
originated from the series of secondary constraints. Half of the 
gauge components turn out to be unphysical states and the other 
half to be physical but zero norm states. Indefinite metric appears 
even in point mechanics. 


28844 Momentum projection of solitons including quan- 
tum corrections. Wilets, L. (Institute for Nuclear Theory, 
Department of Physics, FM-15, University of Washington, 
Seattle, Washington 98195). Foundations of Physics; 16: No. 
2, 171-185(Feb 1986). 

The method of projection is applied to a relativistic field 
theory of fermions interacting with a nonlinear scalar field, specifi- 
cally the Friedberg-Lee soliton model. Projection is effected by op- 
erating on a localized "bag” state with the translation operator 
exp(iPxZ), and integrating over Z. The resulting state is an eigen- 
state of zero momentum. The energy and the expectation value of 
other physical operators can be expressed as Gaussian moments of 
the Hamiltonian or the physical operator times powers of the mo- 
mentum operator taken with respect to the bag state. Renormaliza- 
tion in the one-loop approximation is discussed in detail for the 
boson sector, and briefly for the fermion sector. The method can be 
tested for convergence against nonexpansion techniques. The latter, 
however, cannot so easily handle distortion of the Bose modes or 
the distortion of the Dirac sea. 
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28845 Perturbative gauge theories. Baulieu, L. (Paris-5 
Univ., 75, France). Physics Reports: A Review Section of Phys- 
ics Letters (Section C); 129: No. 1, 1-74(Dec 1985). Contract 
AC02-81ER4003?. 

We study the quantization of gauge theories by giving a cen- 
tral role to the Becchi-Rouet Stora (BRS) symmetry. We analyze as 
far as possible the case of a general gauge theory. Algebraic as well 
as geometrical properties of the BRS symmetry are discussed. The 
problem of anomalies, renormalizability, gauge independence and 
unitarity in Yang-Mills theories is carefully examined. (orig.). 


28846 A nonrelativistic manybody potential model of 
quark and nuclear matter. Horowitz, C.J. (Center for Theo- 
retical Physics, M.I.T., Cambridge, Massachusettes 02139). 
AIP (American Institute of Physics) Conference Proceedings; 
110: No. 1, 312-321(20 Feb 1984). Contract AC02- 
76ER03069. 

Path integral Monte Carlo results are presented for matter 
composed of composite objects. Two-quark correlation functions, 
quark momentum distribution, and two-cluster phase shifts are 
calculated.(AIP) 


28847 Meson radiation from quark-gluon plasma. Matsui, 
T.; Banerjee, B.; Glendenning, N.K. (Nuclear Science Divi- 
sion, Lawrence Berkeley Laboratory, University of Califor- 
nia, Berkeley, California 94720). AIP (American Institute of 
Physics) Conference Proceedings; 110: No. 1, 322-333(20 Feb 
1984). Contract AC03-76SF00098. 

Meson formation and radiation at the surface of quark-gluon 
plasma are studied by making use of the chromoelectric flux tube 
model. The effect of the surface meson radiation on the hydroex- 
pansion of the plasma fluid is also discussed. 
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28848 Anisotropic angle biasing of photons. Hendricks, 
J.S.; Carter, L.L. (Los Alamos National Laboratory, Radi- 
ation Transport Group, Los Alamos, NM). Nuclear Science 
and Engineering; 89: No. 2, 118-130(Feb 1985). 

A synergistic method is described for the angle biasing of 
anisotropic scattering kernels in Monte Carlo calculations. The 
method generalizes Dwivedi's suggestion of using the exponential 
transform to cancel the undesirable fluctuations of angle biasing. 
Only photons are examined because th biasing of the Klein-Nishina 
scattering kernel can be treated analytically in contrast to more 
general neutron scattering kernels, which would require a numeri- 
cal treatment. Three-dimensional continuous energy results indicate 
that angle biasing in conjunction with the exponential transform is 
better than either by itself and greatly enhances Monte Carlo trans- 
port for the cases shown. 
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28849 (INDC(SEC)—90/UN) List of documents received 
by the INDC Secretariat. (International Atomic Energy 
Agency, Vienna (Austria). International Nuclear Data Com- 
mittee). Aug 1984. 39p. NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE86780443. 

The Nuclear Data Section of the International Atomic 
Energy Agency receives documents originated by or for the Inter- 
national Nuclear Data Committee for distribution. The present list 
includes all INDC documents received and distributed by the 
INDC secretariat during the period January 1982 to June 1984, and 
supersedes last years’ edition of this report, INDC(SEC)-85/UN. 
This list is produced directly from computer printout in two sorts: 
one ordered by accession number, and the other ordered by docu- 
ment number within each origin series (e.g., listing all INDC(SEC)- 
documents in one block). In addition to the INDC documents re- 
ceived by the INDC Secretariat for distribution, this document also 
lists the titles of reports received as single copies for information. 
All of the single copy documents which have been received be- 
tween June 1983 and July 1984 are listed in Appendix A to this 
document. 
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REFER ALSO TO CITATION(S) 28053, 28054, 28478, 28698 


28850 (CONF-860270—) Workshop on nuclear dynamics 
IV, Copper Mountain, Colorado. (Indiana Univ., Blooming- 
ton (USA)). Apr 1986. Contract AC02-81ER40007;AC02- 
79ER 10364. 175p. NTIS, PC A08/MF A011; 1; GPO Dep. 
File Number DE86009123. 

From 4. winter workshop on nuclear dynamics; Copper 
Mountain, CO, USA (24 Feb 1986). 

Separate abstracts were prepared for 37 papers in these 
workshop proceedings. (LEW) 


28851 (DOE/ER/03624—T1) Triangle Universities Nu- 
clear Laboratory annual report, 1 . (Triangle Universities 
Nuclear Lab., Durham, NC (USA)). 1985. Contract AS05- 
76ER03624;A C05-76ER01067;A S05-76ER02408. 219p. 
NTIS, PC A10/MF A0Ol1; 1; GPO Dep. File Number 
DE86009002. 

Brief summaries are given of research studies, including ex- 
perimental programs in neutron cross sections, neutron polarization, 
high resolution resonance, charged particles, radioactive capture re- 
actions and accelerator based atomic physics. Information on the 
cryogenic polarized target facility, development and instrumenta- 
tion and computer related developments are also presented. (DWL) 


28852 (GSI—85-1) GSI scientific report 1984. (Gesell- 
schaft fuer Schwerionenforschung m.b.H., Darmstadt (Ger- 
many, F.R.)). Mar 1985. 428p. NTIS (US Sales Only), PC 
A19/MF A0O1. File Number DE86750983. 

This annual report contains extended abstracts about the 
work performed at the named institute together with a list of publi- 
cations. The abstracts deal with nuclear reactions, nuclear structure, 
exotic nuclides, nuclear theory, superheavy quasi-atoms, few elec- 
tron systems, atomic theory, radiation effects in biological systems 
and solids, developments of targets, radiation detectors, counting 
electronics, and computer techniques, the UNILAC and new accel- 
erator projects, as well as heavy ion beams for the generation of 
high density in matter. (HSI). 


28853 (INIS-mf—10080) Low-energy nuclear physics. 
Annual report 1985. (Manchester Univ. (UK). Schuster 
Lab.). 1985. 96p. NTIS (US Sales Only), PC A0OS5/MF AO1. 
File Number DE86701560. 

The 1985 annual report of the Schuster Laboratory, Man- 
chester University, England, on low-energy nuclear physics, is pre- 
sented. The report includes experiments involving: high spin states, 
nuclei far from stability, reactions and fission, spectroscopy and re- 
lated subjects. Technical developments are also described. (U.K.). 


28854 (JINR—R-10-85-217) Automated system for con- 
struction and analysis of radionuclide decay schemes. Organi- 
zational principles and functional capabilities. Gorozhankin, 
V.M.; Brudanin, V.B.; Vylov, Ts.; Golovkov, N.A.; Kapus- 
tina, L.L.; i V. V.; Shchukin, B.A. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems; Moskovskij Inzhenerno-Fizicheskij Inst. (USSR)). 
1985. 6p. (In Russian). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86701702. 

Organisational principles of an automated system for con- 
struction and analysis of radionuclide decay schemes using a com- 
puter are described. The system envisages the search for candidates 
in levels, the check of selection rules for electromagnetic transi- 
tions, the correction of a fragment, the determination of decay 
scheme characteristics as well as some additional procedures which, 
combined with the graphic representation of results, ensure the nec- 
essary service. The construction process is controlled by the experi- 
mentator in the dialogue mode. 
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28855 (NEANDC(J)—117/U) Proceedings of specialists’ 
meeting on nuclear data for fusion neutronics. Igarasi, Sin-iti; 
Asami, Tetsuo (eds.). (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki. Tokai Research Establishment). Mar 1986. 
214p. (JAERI-M—86-029; INDC(JPN)—103/L; CONF- 
8507114—). Information Div., Dept. of Technical Informa- 
tion, JAERI, Tokai-mura, Naka-gun, Ibaraki-ken, Japan. 
File Number T186901 123. 

From Specialists’ meeting on nuclear data for fusion neutron- 
ics; Tokai, Japan (23 Jul 1985). 

Separate abstracts were prepared for 14 review papers in 
these proceedings. These papers dealt with nuclear data evaluation, 
data needs in fusion reactor blanket design, the status of experimen- 
tal and evaluated data for fusion neutronics, and the analysis of in- 
tegral experiments. Also included in the proceedings are the out- 
lines and recommendations of the working groups on data needs, 
problems in the processing of group constants and format specifica- 
tions, and feedback of information from neutronics experiments and 
their analysis. (LEW) 


28856 (NP—6901048) Ankara Nuclear Research and 
Training Center progress report, 1982. (Ankara Nuclear Re- 
search and Training Center (Turkey)). 1982. 207p. (In Turk- 
ish and English). NTIS (US Sales Only), PC A10/MF AO1. 
File Number DE86901048. 

Brief summaries are given of 39 activities in the areas of nu- 
clear physics and chemistry, agricultural applications of nuclear 
energy, health physics, and electronics. Also discussed are the semi- 
nars and meetings in which the center was involved. (LEW) 


28857 (NP—6901262) Laboratory of nuclear studies. 
Annual report, 1982. (Osaka Univ., Toyonaka (Japan). Lab. 
of Nuclear Studies). 1982. 212p. NTIS (US Sales Only), PC 
A10/MF AO1. File Number DE86901262. 

The major accelerators of the Osaka University Laboratory 
of Nuclear Studies (OULNS) are the variable energy cyclotron that 
can run up to 28 MeV and the 5 MeV Van de Graaff accelerator. 
Works of nuclear physics have been performed by means of the 
inbeam electron-photon spectroscopy, polarized nuclear beta- 
gamma spectroscopy, and other methods. Other individual activities 
are summarized as well, dealing with such diverse topics as: PIXE 
measurements, light element analysis of aerosols, Rutherford backs- 
cattering and channeling studies, accelerator development and nu- 
clear instrumentation, mass spectroscopy, radioisotopes, solid state 
physics, and space physics. Efforts in high energy physics conduct- 
ed at Brookhaven and KEK are also reported. Work in theoretical 
nuclear and particle physics is included. (LEW) 
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28858 (ANL-HEP-CP—86-11) Prospects for polarizing 
various nuclei by microwave dynamic cooling in chemically- 
doped glasses. Hill, D. (Argonne National Lab., IL (USA)). 
1986. Contract W-31-109-ENG-38. 15p. (CONF-860279—2). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86009177. 

From Workshop on physics with polarized nuclear targets; 
Los Alamos, NM, USA (6 Feb 1986). 

Factors are discussed which bear on the practicality of po- 
larized nuclear targets. A fully-enriched, polarized “*“C sample is 
also described. 3 refs., 3 figs., 3 tabs. 


2885 (LA-UR—86-801) Polarized nuclear targets. 
Jarmer, J.J. (Los Alamos National Lab., NM (USA)). 1986. 
Contract W-7405-ENG-36. 24p. (CONF- 860279—1). NTIS, 
PC A02/MF A001; GPO Dep. File Number DE86008714. 

From Workshop on physics with polarized nuclear targets; 
Los Alamos, NM, USA (6 Feb 1986). 

The static and dynamic methods for producing polarized tar- 
gets are briefly discussed and compared. Nuclei that have been po- 
larized by these methods are summarized. The equipment necessary 
for producing a working target is described, as are the capabilities 
presently available at LAMPF. A short description is presented of 
a polarized °C target proposed for use at the LAMPF HRS spec- 
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trometer, as an example of a polarized target for use in nuclear 
physics research. 


28860 (UCRL—53690) Development of a low-cost general 
purpose display unit for spectral data. Robinson, S.L. (Law- 
rence Livermore National Lab., CA (USA)). 21 Mar 1986. 
Contract W-7405-ENG-48. 25p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE86009345. 

The unit discussed in this paper displays radioactive decay 
and time sequenced event data. It creates a histogram of the data 
and provides a real-time display. An IBM personal computer (PC) 
acts as the display unit. An interface built according to the IEEE- 
488 standard provides the data path between the PC and the data 
collection unit. The paper describes the display system environ- 
ment, components, and the communication, display, and user inter- 
face subsystems. Implementation techniques and problems that oc- 
curred during development are discussed. 15 refs., 4 figs. 


6512 Nuclear Properties And Reactions, A=1-5, 
Theoretical 


REFER ALSO TO CITATION(S) 28702, 28868, 28869 


26861 (INS—505) (delta,p) reaction on light nuclei in the 
A(1232) resonance region. Homma, S.; Kanazawa, M.; 
Koike, M. (Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 
Study). Aug 1984. 13p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86701561. 

Momentum spectra of protons from the (y,p) reaction have 
been measured at thetasub(p)=30° for 'H, 7H, *He, °Be, 1*C and 
16Q using a tagged photon beam with energies from 187 to 427 
MeV. By analyzing these inclusive proton spectra, cross sections 
for the pion photoproduction from the quasifree nucleon in the 
target nucleus, and those for the photodisintegration of the quasi- 
free two-nucleon system have been obtained as a function of the 
photon energy and of the target mass number. 


28862 (JINR—E-4-85-425) Probability of muon sticking 
to helium in the muon catalyzed fusion dty — p»‘*He + n. 
Bogdanova, L.N.; Bracci, L.; Fiorentini, G.; Gerstein, S.S.; 
Markushin, V.E.; Melezhik, V.S.; Men’shikov, L.I.; Pono- 
marev, L.I. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems; Istituto Nazionale di 
Fisica Nucleare, Pisa (Italy); Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij; AN SSSR, Moscow. Fizicheskij 
Inst.; Gosudarstvennyj Komitet po Ispol’'zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1985. 
19p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86701652. 

Submitted to the journal Sov. J. Nucl. Phys. . 

In the sudden perturbation approximation the probability of 
sticking the muon to helium wsub(s)sup(0) is found to equal 0.848 x 
10? in the dt — pd-+n reaction. The accurate wave functions of 
mesic molecule dty obtained in the adiabatic representation of the 
three-body problem have been used. The sudden approximation 
does not exceed 3%. In view of a subsequent shaking-off of muons 
during deceleration of ja the resulting sticking probability wsub(s) 
equals 0.58 x 102. 


28863 (UCRL—94430) Status report on the Livermore- 
Rockefeller-Fermilab neutrino mass experiment. Fackler, O.; 
Mugge, M.; Sticker, H.; White, R.M.; Woerner, R. (Law- 
rence Livermore National Lab., CA (USA); Rockefeller 
Univ., New York (USA); Fermi National Accelerator Lab., 


Batavia, IL (USA)). Mar 1986. Contract AC02- 
76CH03000; W-7405-ENG-48. Tp. (CONF-860167—1). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86009389. 

From Recontres de Moriond workshop on massive neutrinos 
in particle physics and astrophysics; Tignes, Savoie, France (25 Jan 
1986). 

An experiment is being performed to determine the electron 
neutrino mass with the precision of a few eV by measuring the triti- 
um beta decay energy distribution near the endpoint. Key features 
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of the experiment are a 2 eV resolution electrostatic spectrometer 
and a high-activity frozen tritium source. 


28864 Quark distributions in nuclei from lepton experi- 
ments. Vary, J.P. (Physics Department, Iowa State Univer- 
sity, Ames, Iowa 50011). AJP (American Institute of Physics) 
Conference Proceedings; 110: No. 1, 171-186(20 Feb 1984). 
Contract AC02-82ER40068. 

Deep inelastic lepton scattering from nuclei indicates that 
quark-parton distributions are significantly diffferent from the distri- 
butions in isolated nucleons. The EMC data on iron and the SLAC 
data on iron and aluminum targets show enhanced and suppresed 
scattering for kinematic regions where Bjorken x<1. In addition, 
the SLAC data on *He shows strong enhancement over results 
with conventional nuclear theory for x>1. These data and recent 
model interpretations are summarized. The quark cluster model is 
outlined and representative comparisons with the data are shown. 


6513 Nuclear Properties And Reactions, A=6-19, 
Theoretical 


28865 (ETH—7209) Role of particle transfer in large 
angle scattering of 1p shell nuclei. Stromicki, J. (Eidgenoes- 
sische Technische Hochschule, Zurich (Switzerland)). 1982. 
102p. NTIS (US Sales Only), PC A06/MF AOl. File 
Number DE86901247. 

The aim of the present work is to establish to what extent 
the backward angle rise of the elastic and inelastic differential cross 
sections for light nuclei differing by one proton can be explained by 
microscopic dynamical models of the nuclear reaction. A series of 
systems was investigated for which an elastic proton transfer be- 
tween Ip shell nuclei occurs, ic. °Be + ®B, “B + #C, BC + 
M4N, 5N + 160. Elastic scattering distributions in the whole angu- 
lar range and inelastic transitions to the low lying excited levels of 
108, 1B and C nuclei, as well as excitation functions in the °Be 
+ 'B, 8C + ™N and ™N + 16O systems have been measured. 
The energies were chosen equal to approximately 1.5-2.5 times the 
Coulomb barrier. All experimental data exhibit a pronounced in- 
crease of the differential cross section in the backward hemisphere, 
up to values close to, or even exceeding the Rutherford cross sec- 
tion. Forward and backward parts of the angular distributions are 
separated by a deep valley around a scattering angle of 90° In 
some cases the cross sections show a prominent structure in this 
region, which is characteristic for interference phenomena. The 
analysis of the forward parts of the elastic angular distributions, 
where potential scattering is not disturbed by other processes, pro- 
vided sets of optical model parameters. Their ambiguities are under- 
stood in terms of strongly and weakly absorbing potentials. Mecha- 
nisms other than potential scattering were investigated in order to 
explain the backward enhancement and inelastic scattering data. 
The compound contribution was estimated using the Hauser-Fesh- 
bach theory. The elastic exchange of a proton was calculated in the 
“exact finite range” one step Distorted Waves Born Approximation. 
102 refs., 30 figs., 9 tabs. 


28866 (GSI—85-51-Prepr.) Subthreshold pion production 
in nucleus-nucleus collisions. Grosse, E. (Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, 
F.R.)). Oct 1985. 14p. (CONF-850672—12). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86751000. 

From 2. international conference on »ucleus-nucleus colli- 
sions; Visby, Sweden (10 Jun 1985). 

The production of neutral pions in nucleus-nucleus has been 
observed at projectile energies down to 20 MeV/u; at such low en- 
ergies the production of a pion requires a cooperative action of 
many nucleons. Apparently the necessary conversion of energy out 
of the relative motion takes place in the early stage of the collision 
before thermalization. This fast process results in bremsstrahlung- 
like pion spectra and angular distributions. A non-equilibrium emis- 
sion is suggested as well by the excitation function and the depend- 
ence on target and projectile mass; the latter also indicates non-iso- 
tropic reabsorption of the emitted pions. The systematic data avail- 
able presently form a rather complete basis for a consistent descrip- 
tion of the pion production from nuclear reactions. 
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28867 (INIS-SU—317, pp 157-171) Space-odd spin ef- 
fects in electron-nucleus scattering and structure of weak neu- 
tral currents. Kerimov, B.K.; Safin, M.Ya.; Agalarov, A.Z. 
(Moskovskij Gosudarstvennyj Univ., USSR). 1984. (In Rus- 
sian). NTIS (US Sales Only), PC A13/MF AOl. File 
Number DE86780354. (CONF-8309370—). 

From International workshop on spin phenomena in high 
energy physics; Protvino, USSR (14 Sep 1983). 

Spin effects in electron-nucleus scattering are discussed. The 
structure of hadron weak neutral current is considered. A study is 
made on right-left asymmetry Asub(RL) of cross section in elastic 
and inelastic scattering of longitudinally-polarized electrons by 
nuclei and P-odd circular photon polarization during bremsstrah- 
lung of nonpolarized electrons on nuclei. Angular dependences of 
Asub(RL) for electron scattering on "B and *Be nuclei as well as 
angular dependences of the degree of circular polarization of 
bremsstrahlung photons during electron scattering on ™C nuclei 
are presented. 


28868 (JINR—R-2-84-821) Probability of parity-forbid- 
den processes sup(6)Lisup(*)(Jsup(7) = Osup(+), T = 1, 
Esup(*) = 3.56 MeV) reversible a + d. Burov, V.V.; Dubo- 
vik, V.M.; Kadmenskij, S.G.; Tosunyan, L.A.; Chuvil'skij, 
Yu.M. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics; Voronezhskij Gosudarstvennyj 
Univ. (USSR); Moskovskij Gosudarstvennyj Univ. (USSR). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki). 1984. 16p. 
(In Russian). NTIS (US Sales Only), PC A02/MF A01. File 
Number DE86701664. 

Submitted to the journal J. Phys. . 

The width GITA of the processes 
sup(6)Li*(Jsup(7r)=Osup(+), T=1; E*=3.56 MeV) — A-+d is cal- 
culated, which proceeds due to the mixing by the parity noncon- 
serving operator of the wave functions of the O-states of the con- 
tinuous ad-spectrum with the considered O* -state of nucleus ®Li. 
The main contribution to the processes comes from the exchange 
terms, for the calculations of which it is necessary to know two- 
particle fractional-parentage coefficients of a six-nucleon system in 
the continuous spectrum. A sufficiently general method is elaborat- 
ed for the evaluation of such coefficients. As a result of the calcula- 
tions carried out an extremely small value GITA is obtained. The 
reasons for the smallness and the possible sources of the ambiguity 
of the value GITA are discussed. 


28869 (NP—6901260) National Institute for Nuclear 
Physics and High Energy Physics, Section K. Annual report, 
January 1981-June 1982. (Nationaal Inst. voor Kernfysica 
en Hoge-Energiefysica (NIKHEF), Amsterdam (Nether- 
lands). Sectie K). 1982. 116p. NTIS (US Sales Only), PC 
A06/MF AO1. File Number DE86901260. 

This report includes brief descriptions of experiments in the 
areas of (1) electron scattering; (2) physics with pions, muons and 
baryons; (3) radio- and nuclear chemistry, and (4) theory. 14 figs., 
11 tabs. (WRF) 


28870 Characterization of hot compound nuclei from 
binary decay into complex fragments. Charity, R.J.; McMa- 
han, M.A.; Bowman, D.R.; Liu, Z.H.; McDonald, R.J.; 
Wozniak, G.J.; Moretto, L.G.; Bradley, S.; Kehoe, W.L.; 
Mignerey, A.C. (Nuclear Science Division, Lawrence 
Berkeley Laboratory, University of California, Berkeley, 
California 94720). Physical Review Letters; 56: No. 13, 1354- 
1357(31 Mar 1986). Contract AC03-76SF00098. 

The emission of complex particles at intermediate energies 
has been characterized through the reverse-kinematics reactions 25- 
and 30-MeV/u “Nb+ °Be,?7Al. Complex particles observed in 
binary decays from very hot incomplete-fusion intermediates are 
shown to originate from compound-nucleus decay, by means of ki- 
netic energies, angular distributions, and absolute yields. The proc- 
ess of complex-particle emission provides a method, applicable 
throughout the periodic table, for studying compound nuclei with 
temperatures and excitation energies near the expected limit of their 
existence. 
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28871 (CONF-860396—3) Entrance channel limitations 
in the high energy fusion of light-heavy systems leading to 
Ca and **Ca, Harmon, B.A.; Shapira, D.; Stelson, P.H.; 
Burks, B.L.; Erb, K.A.; Shivakumar, B.; Teh, K.; Thornton, 
S.T. (Oak Ridge National Lab., TN (USA); Virginia Univ., 
Charlottesville (USA)). 1986. Contract AC02- 
76ER03074;A.C05-840R21400. 8p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE86008887. 

From Symposium on the many facets of heavy ion fusion re- 
actions; Argonne, IL, USA (24 Mar 1986). 

The question of compound nucleus or entrance channel-type 
limitation to the fusion cross section has been approached effective- 
ly in experiments where the same compound nucleus is populated 
by different projectile-target combinations. Fusion data are avail- 
able for several systems leading to the compound nuclei “Ca and 
“Ca. In this study we report on measurements of fusion cross sec- 
tions done on *Si + 'C and *Si + ?7C over a wide range of 
bombarding energies. These daia are combined with available data 
to show the presence of a strong entrance channel limit for fusion 
these two systems. 


28872 (CONF-860396—4) Destination fusion. Shivaku- 
mar, B.; Shapira, D.; Stelson, P.H.; Beckerman, M.; 
Harmon, B.A.; Teh, K.; ” Ayik, S. (Oak Ridge National Lab., 
TN (USA); Yale Univ., New Haven, CT (USA). Nuclear 
Structure Lab.; Virginia Univ., Charlottesville (USA); Van- 
derbilt Univ., Nashville, TN (USA). Dept. of Physics; Ten- 
nessee Technological Univ., Cookeville (USA)). 1986. Con- 
tract AC02-76ER03074;AC05-840R21400. 9p. NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE86008881. 

From Symposium on the many facets of heavy ion fusion re- 
actions; Argonne, IL, USA (24 Mar 1986). 

The orbiting yields of reaction products from the **Si + 
14N interaction have been measured. The relative magnitudes of the 
orbiting yields indicate that the dinuclear complex (DNCs) formed 
in such interactions live sufficiently long to permit the equilibration 
of charge and mass. Since both the ‘*O and the C orbiting yields 
exceed the '‘N, it appears that there is no preferred directions for 
mass flow between the interacting nuclei. Since the orbiting yields 
are typically 10% of the fusion yield, and we believe the orbiting 
process reflects how the DNCs formed in such collisions evolve to- 
wards fusion, it seems apt to conclude that fusion occurs not 
through a process of continual particle exchange whereby one nu- 
cleus is gradually consumed by the other, but by a dinuclear system 
that retains it mass asymmetry. 17 refs., 2 figs., 1 tab. 


28873 Pion production: A probe for coherence in 
medium-energy heavy-ion collisions. Stachel, J.; Braun-Mun- 
zinger, P.; Freifelder, R.H.; Paul, P.; Sen, S.; DeYoung, P.; 
Zhang, P.H.; Awes, T.C.; Obenshain, F.E.; Plasil, F. (De- 
partment of Physics, State University of New York at Stony 
Brook, Stony Brook, New York 11794). Physical Review 
[Section] C: Nuclear Physics; 33: No. 4, 1420-1434(Apr 1986). 
Contract AC05-840R21400. 

The production of neutral pions has been studied in reactions 
of 35 MeV/nucleon *N+ ?7Al,Ni,W and 25 MeV/nucleon *O+ 
27A1,Ni. Inclusive pion differential distributions do/dT/sub 7/, 
do/dQ, do/dy, do/dp/sub perpendicular/, and d?a/dy dp/sub 
perpendicular/ have been measured by detecting the two pion- 
decay y rays in a setup of 20 lead glass Cerenkov detector tele- 
scopes. Special care was taken to understand and suppress back- 
ground events. Effects of pion reabsorption are discussed and it is 
found that the cross sections presented here are substantially affect- 
ed by such final state interactions. The comparatively large experi- 
mental cross sections and the shape of the spectral distributions 
cannot be accounted for in single nucleon-nucleon collision or sta- 
tistical models; they rather call for a coherent pion production 
mechanism. 
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28874 *°Ca(y,po)*°K reaction for E/sub y/ = 100-300 
MeV. Leitch, M. he Lin, F.C.; Matthews, J.L.; Sapp, W.W.; 
Sargent, C.P.; Findlay, DJ. S.; Owens, R.O.; "Roberts, BLL. 
(Department ‘of Physics and ‘Laboratory for Nuclear Sci- 
ence, Massachusetts Institute of Technology, Cambridge, 
Massachusetts 02139). Physical Review [Section] C: Nuclear 
Physics; 33: No. 4, 1511-1513(Apr 1986). Contract AC02- 
76ER03069. 

The differential cross section for the “°Ca(y,po) **K process 
has been measured in the energy range E/sub y/ = 100-300 MeV 
at laboratory angles of 45°, 90°, and 135°. The cross section for the 
(y,p) reaction leaving **K in its ground state was extracted from 
the tip region of the proton spectra measured at a series of brems- 
strahlung endpoint energies. The data are compared with a distort- 
ed-wave impulse-approximation calculation based on a direct, 
single-particle knockout mechanism. 


28875 Isovector deformation parameters from coupled- 
channel analysis of (p,n) reactions. Smith, R.D.; Brown, 
V.R.; Madsen, V.A. (Lawrence Livermore Laboratory, 
Livermore, California 94550). Physical Review [Section] C: 
Nuclear Physics; 33: No. 3, 847-854(Mar 1986). Contract W- 
7405-ENG-48. 

The (p,n) reaction to the analog of the first excited 2* state 
in /sup 56,54/Fe at 35 MeV is analyzed with coupled-channel cal- 
culations which couple together the ground state, the first 2* state, 
and their analogs. These employ a Lane model optical potential and 
vibrational model couplings for the inelastic transitions. The poten- 
tial parameters and transition strengths are constrained by requiring 
that the calculations simultaneously fit data for the (p,p), (p,p’)2*, 
(n,n), (n,n’)2*, (p,n)0*, and (p,n,)2* cross sections. At this energy 
the two-step processes 0*—+2*—+2* analog, and 0*-+0* analog —2* 
analog, are essential components of the reaction. Interference be- 
tween the two-step and the direct one-step (0*—+2* analog) ampli- 
tudes allows both the magnitude and sign of the isovector deforma- 
tion parameter f; to be determined. We find A: is negative in °*Fe 
but positive or zero in **Fe. The results are consistent with B 
values obtained by comparing measurements with different probes. 
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28876 (CONF-8403112—9) Overlapping 8 decay and res- 
onance neutron spectroscopy. Raman, S.; Fogelberg, B. (Oak 
Ridge National Lab., TN (USA); Studsvik Science Re- 
search Lab., Nykoeping (Sweden)). 1984. Contract AC05- 
840R21400. 7p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
File Number 1586008989, 

From International symposium on nuclear spectroscopy and 
nuclear interactions; Osaka, Japan (21 Mar 1984). 

By carrying out a detailed study of *’Kr levels, we have 
shown that delayed neutron spectroscopy can be a viable method 
for studying individual levels and that a broad resonance-like struc- 
ture is present in the B-strength distribution. 12 refs., 1 fig. 


28877 (GSI—85-47-Prepr.) Beta-decay half-lives of new 
neutron-rich chromium-to-nickel isotopes and their conse- 
quences for the astrophysical r-process. Bosch, U.; Schmidt- 
Otto, W.D.; Tidemand-Petersson, P.; Runte, E.; Hillebrandt, 
W.; Lechle, M.; Thielemann, F.K.; Kaffrell, N.; Bernas, M.; 

Dessagne, P. (Gesellschaft fuer Schwerionenforschung 
m.b.H., Darmstadt (Germany, F.R.); Mainz Univ. (Germa- 
ny, F. R). Inst. fuer Kernchemie; Strasbourg-1 Univ., 67 
(France). Centre de Recherches Nucleaires; Warsaw Univ. 
(Poland)). Sep 1985. 13p. NTIS (US Sales Only), PC A02/ 
MF AOl1. File Number DE86751004. 

Beta-decay studies of the new neutron-rich isotopes /sup 
58,59/Cr, Mn, /sup 66,67/Co and © Ni, yielding distinctly shorter 
half-lives than the corresponding theoretical predictions, are pre- 
sented. The influence of the short half-lives on the r-process calcu- 
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lations of nuclear abundances is discussed. It is concluded that a 
significantly higher neutron density than the one obtained from ex- 
plosive helium burning in supernovae is needed to reproduce the 
observed abundances around A=80. 


28878 (KFK—3849) Beta-decay rates for the s-process., 
Yokoi, K.; Takahashi, K. (Kernforschungszentrum Karls- 
ruhe G.m.b.H. (Germany, F.R.). Inst. fuer Kernphysik). Feb 
1985. 52p. NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE86750987. 

The B-decay rates under s-process conditions are presented 
for heavy nuclei in the ranges 26 <= Z <= 83 and 59 <= A 
<= 210. The types of B-decay processes taken into account in the 
calculation are continuum-state B-decay, bound-state [-decay, 
bound-electron capture, continuum-electron capture and continu- 
um-state B* -decay. The rates are calculated at various temperatures 
(1 x 108 <= T <= 5 x 10° K) and electron number densities (3 x 
107° <= nsub(e) <= 3 x 10?’ cm‘). It is emphasized that the 
bound-state B-decay is of importance for the study of s-process nu- 
cleosynthesis. 


28879 (NEANDC(J)—118/U) Reevaluation of decay en- 
ergies of fission product nuclides in JNDC FP decay data 
file. Katakura, J.; Nakasima, R. (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki. Tokai Research Establishment). 
Mar 1986. 27p. (JAERI-M—86-041; INDC(JPN)—104/L). 
Japanese Atomic Energy Research Institute, Tokai-mura, 
Naka-gun, Ibaraki-ken 319-11, Japan. File Number 
1186901207. 

The decay data of all experimentally identified fission prod- 
uct nuclides included in the JNDC FP Decay Data File are re- 
viewed in detail, since the missing of beta-transition to unobserved 
highly excited states in the daughter nucleus is considered to be 
probable in some cases even for nuclides with small Q/sub B/. 
Thus the decay energies of 127 nuclides or metastable states except 
for Rb and '**La revised previously are reevaluated. The results 
of summation calculations based on the revised JNDC FP Decay 
Data File modified by the present evaluation are in much better 
agreement with experimentally measured decay power curves than 
previous ones. Especially, the discrepancy remained for cooling 
times from a few hundreds to about 1500 seconds is removed. And 
the agreement is kept within about 5% for wide range of cooling 
times. 


28880 Total, scattering, and gamma production cross sec- 
tions for few-MeV neutrons on elemental copper. Guenther, 
P.T.; Smith, D.L.; Smith, A.B.; Whalen, J.F. —— Na- 
tional Lab., IL). Nuclear Physics [Section] A; 448: No. 2, 280- 
300(20 Jan "198 6). 

Cross sections are measured for the dominant neutron inter- 
actions with elemental copper in the few-MeV energy range with 
resolutions of 50 to 100 keV. The processes considered are total 
interaction from 1.2 to 4.5 MeV, elastic scattering from 1.5 to 4.0 
MeV, inelastic scattering from 2.0 to 4.0 MeV for excitation ener- 
gies <3 MeV, and inelastic-scattering ‘y-ray production from 0.6 to 
2.2 MeV. The results are mutually consistent within the experimen- 
tal errors. A spherical optical-statistical model is found to describe 
the major features of this experiment well. However, the scattering 
from several low-lying levels exhibits forward peaking which may 
indicate the need for the inclusion of the direct-interaction mecha- 
nism. This is estimated using the coupled-channels method, assum- 
ing a psub(3/2) proton coupled to an even-even nickel core. (orig.). 
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28881 (CONF-860396—5) Entry states in subbarrier 
fusion. Halbert, M.L.; Beene, J.R.; Hensley, D.C.; Hon- 
kanen, K.; Semkow, T.; Abenante, V.; Sarantites, D.G. 
(Oak Ridge National Lab., TN (USA); Washington Univ., 
St. Louis, MO (USA)). 1986. Contract AC02- 
76ER04052;A.C05-840R21400. 8p. NTIS, PC A02/MF A0O1; 
1; GPO Dep. File Number DE86008888. 
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From Symposium on the many facets of heavy ion fusion re- 
actions; Argonne, IL, USA (24 Mar 1986). 

The cross section for fusion of heavy ions below the Cou- 
lomb barrier can be orders of magnitude larger than the predictions 
of models that are quite successful above the barrier. Recent studies 
of y-ray multiplicity have shown that the average | of the partial 
waves participating in subbarrier fusion is much higher than expect- 
ed. The discrepancies become larger as the mass asymmetry of the 
projectile and target decreases. We have used the Spin Spectrome- 
ter in coincidence with identified products from two reactions lead- 
ing to the same compound nucleus, 1**Yb, to study entry-state an- 
gular-momentum effects. The reactions were “Ni + 1°Mo and 
16Q + 148Sm; the conditions of bombardment are listed. The O + 
Sm energies were chosen to match two of the Ni + Mo com- 
pound-nucleus excitation energies. Exit channels were identified by 
known ‘y-ray lines from the residual nuclei observed in six Comp- 
ton-suppressed Ge detectors which replaced a like number of pen- 
tagonal Nal units of the Spin Spectrometer. Recording of events 
was triggered by detection of a “clean” Ge pulse (i.e., no y ray de- 
tected in its surrounding Compton shield). 10 refs., 5 figs., 2 tabs. 


28882 (GSI—85-50-Prepr.) Pions and hard photons as 
probes for nucleus-nucleus collisions, Grimm, P.; Grosse, E. 
(Gesellschaft fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany, F.R.)). Oct 1985. 14p. (CONF-8504198—3). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86751013. 

From 9. course on nucleus-nucleus collisions from the Cou- 
lomb barrier up to the quark-gluon plasma; Erice, Italy (10 Apr 
1985). 

, Pion production in nucleus-nucleus collisions at energies 
from 20 MeV/u up to 84 MeV/u can be shown to be a largely co- 
operative effect. The spectra of neutral pions and high energy pho- 
tons can be understood within the framework of a bremsstrahlung 
process in contrast to a statistical emission picture, which e.g. un- 
derpredicts the pion yield at 20 MeV/u as we have found in a 
recent experiment. 


28883 (UCID—20577) Preliminary evaluation of neutron 
capture cross sections for ‘“‘Sm, '“°Sm and ‘“°Pm, Gardner, 
D.G.; Gardner, M.A. (Lawrence Livermore National Lab., 
CA (USA)). 13 Feb 1986. Contract W-7405-ENG-48. 20p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86008148. 

We have made preliminary neutron-capture cross-section 
calculations of the Hauser-Feshbach type for the isotopes ‘*Sm, 
45Sm, and ‘*Pm to investigate the production of radioactive 
145Pm by neutron capture on the stable isotope '“4Sm. The calcula- 
tions were made for incident neutron energies from 2.5 MeV to 
about 1~* or 10-5 MeV, wherever the first unbound resonance was 
estimated to occur in each case. At that energy, the calculated 
value was reduced by a somewhat arbitrary factor, and the excita- 
tion function extended down to thermal energy using a (E/sub n/)/ 
sup -1/2/ energy dependence. Since very large uncertainties are as- 
sociated with the position and magnitude of the first unbound reso- 
nance and the subsequent extrapolation back to thermal energy, the 
cross sections in this low-energy region should not be considered 
more accurate than +- a factor of 10. For incident neutron energies 
above each step, the calculations represent an average through the 
separated and overlapping resonance regions and may be accurate 
to better than +- a factor of 2. 18 refs., 7 figs., 5 tabs. 


28884 /sup 148,150/Sm: A test for s-process nucleosynth- 
esis. Winters, R.R.; Kaeppeler, F.; Wisshak, K.; Mengoni, 
A.; Reffo, G. (Denison University, Granville, Ohio). Astro- 
physical Journal; 300: No. 1, 41-55(1 Jan 1986). Contract 
AC02-76ER02696. 

We have measured to a precision of ~4.5% the neutron cap- 
ture cross sections of /sup 148,149,150/Sm over the neutron energy 
range 4<E<250 keV. These data, in conjunction with calculated 
cross sections for ‘*7Nd and /sup 147,148/Pm, are used to establish 
a set of Maxwellian-averaged cross sections useful for investigation 
of branchings in the s-process of stellar nucleosynthesis. The ratio 
of the values of the s-process current <o >N/sub s/ (Maxwellian- 
averaged neutron cross section times s-process abundance) for the 
s-only isotopes /sup 148,150/Sm is 0.91 +- 0.03 rather than unity as 
predicted by the local approximation. We interpret this result as 
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due to an s-process branching which partly bypasses ‘“*Sm. Since 
the B-decay rates at the branching points are expected to be almost 
independent of temperature, we are able to obtain an estimate of 
the s-process neutron density cf n/sub n/ = 1.0 +- 0.4.x 108 cm™* 
The new results have also served to considerably improve the 
<oa>N/sub s/-systematics in the mass region Aroughly-equal145. 
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28885 (JINR—R-4-84-488) Description of the negative 
parity states in “*Dy and ‘Er in the framework of the 
random phase approximation based on the cranking model. 
Kvasil, Ya.; Tsvek, S.; Mikhajlov, I.N.; Chariev, M.M.; 
Choriev, B. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics; AN Uzbekskoj SSR, 
Tashkent. Inst. Yadernoj Fiziki). 1984. 19p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE86701659. 

Submitted to the journal Sov. J. Nucl. Phys. . 

The random phase approximation (RPA) based on the crank- 
ing model is used for studying the properties of the low-lying nega- 
tive parity states in **Dy and ‘Er. The connection of the spuri- 
ous non-physical nucleus states (connected with the centre of mass 
motion) with the solutions of the RPA equation of motion is dis- 
cussed. Calculated level energies and El-transition probabilities are 
compared with experimental ones. The dependence of the residual 
interaction strength constants and the effective nucleus mass on the 
angular momentum are also discussed. Qualitatively good agree- 
ment with experimental data on negative parity states up to ap- 
proximately 2 MeV is obtained: 


26886 Spe or rag PP, 113-115) Angular momentum 
transfer and alignment for 7°°Pb- and ‘*’ Au-induced reac- 
tions. Wozniak, G.J.; Pacheco, A.J.; Guarino, G.; Gu, J.H.; 
McDonald, R.J.; Sobotka, L.G.; Moretto, L.G. ‘Aug 1984. 
NTIS, PC A16/MF AOl1. File Number DE85001035. 

In Nuclear Science Division annual report, October 1, 1982- 
September 30, 1983. 

During the last several years, the magnitude and alignment 
of the angular momentum transferred into intrinsic spin during a 
deep-inelastic collision has been studied utilizing continuum y-ray 
techniques. Near-symmetric systems with total masses in the range 
of A/sub p/ + A/sub T/ = 273-341 have been investigated. In the 
present work, the authors extend these studies to heavier systems 
with total masses for A/sub p/ + A/sub T/ = 362-416. To keep 
the total angular momentum of the dinuclear system similar to that 
of previous studies and to reduce the tendency of the heavier nuclei 
to undergo sequential fission, bombarding energies of ~7.5 MeV/ 
nucleon were employed. 
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28887 (CONF-860270—6) Transition from quasi-elastic 
to deep-inelastic reactions. Rehm, K.E. (Argonne National 
Lab., iL (USA)). 1986. Contract W-31-109-ENG-38. 5p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86009179. 

From 4. winter workshop on nuclear dynamics; Copper 
Mountain, CO, USA (24 Feb 1986). 

Heavy ion induced transfer reactions are usually considered 
to fall into two categories. Quasi-elastic processes, on one hand, are 
characterized by small energy transfers, with one-nucleon transfer 
reactions being a typical example. These processes are dominant for 
grazing collisions, and are generally described within simple one- 
step DWBA calculations. Deep inelastic reactions, on the other 
hand, occur for more central collisions where the interaction time 
is longer and subsequently more energy and particles can be ex- 
changed. Quasi-elastic collisions dominate transfer reactions in- 
duced by light heavy ions (e.g., 1*O) at energies not too high above 
the barrier, while deep inelastic collisions are observed mainly in 
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reactions induced by heavier projectiles (Kr, Xe). In this contribu- 
tion, we discuss the transition between these two processes for the 
system ““Ti + ?°°Pb. “*Ti is located between light (1®O) and heavy 
(Kr) projectiles and should be well suited for a study of the interre- 
lation between quasi- and deep-inelastic reactions. The experiments 
were performed with a 300 MeV ‘*Ti beam obtained from the Ar- 
gonne National Laboratory superconducting linac. The outgoing 
particles were momentum analyzed in a split pole magnetic spectro- 
graph and detected in the focal plane by a position sensitive ioniza- 
tion chamber. The specific energy loss, the magnetic rigidity and 
the total energy of the outgoing particles were measured enabling 
mass and Z-identification. The energy resolution was about 3 MeV, 
determined by the thickness of the ?°*Pb target, and thus excluded 
study of transfer reactions to discrete final states. Angular distribu- 
tions were measured in the range @/sub lab/ = 20° to 80° in steps 
of 5° 8 refs. 


28888 (GSI—85-45-Prepr.) Do medium heavy fragments 
give evidence for a liquid-gas phase transition. Trockel, R.; 
Hildenbrand, K.D.; Lynen, U.; Mueller, W.F.J.; Rabe, H.J.; 
Sann, H.; Stelzer, H.; Wada, R.; Brummund, N.; Glasow, R. 
(Gesellschaft fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany, F.R.); Muenster Univ. (Germany, F.R.); Heidel- 
berg Univ. (Germany, F.R.); Max-Planck-Institut fuer Kern- 
physik, Heidelberg (Germany, F.R.); Frankfurt Univ. (Ger- 
many, F.R.)). Sep 1985. 12p. NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE86751003. 

Light and medium heavy fragments have been measured in 
light ion induced reactions at intermediate energies. The energy 
spectra have been parametrized with moving source fits. The result- 
ing temperatures and yields do not confirm the expectations of a 
liquid-gas phase transition. 


28889 (GSI—85-52-Prepr.) Angular distributions in 


quasi-fission reactions. Luetzenkirchen, K.; Kratz, J.V.; 
Lucas, R.; Poitou, J.; Gregoire, C.; Wirth, G.; Bruechle, 


W.; Suemmerer, K. (Gesellschaft fuer Schwerionenfors- 
chung m.b.H., Darmstadt (Germany, F.R.); CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. de Physique Nucleaire). Oct 1985. 72p. NTIS (US 
Sales Only), PC A04/MF AO1. File Number DE86751002. 

Angular distributions for fission-like fragments were meas- 
ured in the systems Ti, **Fe + ®°*Pb by applying an off-line K 
X-ray activation technique. The distributions d?sigma/dTHETAdZ 
exhibit forward-backward asymmetries that are strongly Z-depend- 
ent. They result from a process (quasi-fission) which yields nearly 
symmetric masses in times comparable to the rotational period of 
the composite system. A method for obtaining the variance of the 
tilting angular momentum, Ko’, from these skewed, differential an- 
gular distributions is described. The results indicate that the tilting 
mode is not fully excited in quasi-fission reactions. The results are 
compared to the sum of the variances of all statistical spin compo- 
nents, measured via y-multiplicities. Integration of the angular dis- 
tributions d*sigma/dTHETAdZ over all values of Z yields integral 
angular distributions dsigma/dTHETA and dsigma/dQ symmetric 
around 90°. The associated unusually large anisotropies do not at all 
provide an adequate basis for tests or modifications of the transition 
state theory. A deconvolution of d?sigma/dTHETAdZ is per- 
formed with gaussian distributions depending on rotational angles 
ATHETA extending over a range of up to 540°. From the mean 
values <ATHETA> a time scale for the evolution of Ko is calcu- 
lated. (orig.). 


28890 (LA-UR—86-1083) Multifragmentation in interme- 
diate energy heavy ion collisions. Jacak, B.V.; Britt, H.C.; 
Gavron, A.I.; Wilhelmy, J.; Claesson, G.; Doss, K.G.R.; 
Gustafsson, H.A.; Gutbrod, H.; Kampert, K.H.; Kolb, B. 
(Los Alamos National Lab., NM (USA); Lawrence Berke- 
ley Lab., CA (USA); Gesellschaft fuer Schwerionenfors- 
chung m.b.H., Darmstadt (Germany, F.R.); Oak Ridge Na- 
tional Lab., TN (USA)). 1986. Contract W-7405-ENG- 
36;W-7405-ENG-48;A.C05-840R21400. 4p. (CONF- 
860270—5). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86008756. 


From 4. winter workshop on nuclear dynamics; Copper 
Mountain, CO, USA (24 Feb 1986). 
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The system 200 MeV/nucleon Au + Au was studied, giving 
full azimuthal coverage for intermediate mass fragments in the for- 
ward hemisphere in the center of mass system while measuring all 
the light particles in each event. The complete measurement of 
light particles (p, d, t, *He, *He) allows determination of the 
charge multiplicity of participant baryons, which increases as the 
impact parameter between the projectile and target nuclei gets 
smaller. This quantity was used to sort the events into groups ac- 
cording to impact parameter. It is found that peripheral collisions 
give rise to fragments with rapidities very close to the beam rapidi- 
ty. It is also observed that the transition between the peripheral and 
central collisions is very smooth, with a gradual shift in the rapidi- 
ties of the observed fragments away from the projectile rapidity. 
The total intermediate mass fragment multiplicity is found to in- 
crease with increasing participant baryon charge multiplicity. 7 
refs., 2 figs. (LEW) 


28891 Stopping of heavy nuclei in relativistic heavy-ion 
collisions. Wong, C. (Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37831). Physical Review [Section] C: Nucle- 
ar Physics; 33: No. 4, 1340-1343(Apr 1986). Contract ACO05- 
840R21400. 

We examine the space-time dynamics of the baryons in nu- 
cleus-nucleus collisions and estimate the energy density reached in 
the central rapidity region. It is found that with an incident labora- 
tory energy of 15 GeV per projectile nucleon, a headon collision of 
Au on Au will leave a substantial spatial region with an energy 
density of 1.5-3 GeV/fm* which may exceed the energy density for 
a quark-gluon plasma formation. 


6520 Nuclear Properties And Reactions, A=220 And 
Above, Theoretical 


28892 (CONF-830214—) Opportunities and challenges in 
research with transplutonium elements: report of a workshop. 
(National Academy of Sciences, Washington, DC (USA). 
Board on Chemical Sciences and Technology). 1983. Con- 
tract FG01-81ER10984. 376p. NTIS, PC A17/MF AOl; 
GPO Dep. File Number DE85010852. 

From Workshop on future directions in transplutonium ele- 
ment research; Washington, DC, USA (28 Feb 1983). 

Separate abstracts were prepared for 5 panel reports and 8 
appendices for the workshop. (WRF) 


28893 (CONF-830214—, pp 7-23) Nuclear reactions and 
the synthesis of new species. 1983. NTIS, PC A17/MF AOl1. 
File Number DE85010852. 

From Workshop on future directions in transplutonium ele- 
ment research; Washington, DC, USA (28 Feb 1983). 

Targets of relatively short-lived, neutron-rich transplutonium 
isotopes, such as ***Es, which are produced by the HFIR/TRU, 
when combined with the capabilities of modern heavy-ion accelera- 
tors, offer a unique possibility to expand our knowledge of chemi- 
cal elements and atomic nuclei toward the limits of nuclear stabili- 
ty. This knowledge should enable us to delineate the forces that 
eventually terminate the periodic table at its upper end. Specifical- 
ly, the panel concludes that significant research opportunities exist 
in several areas, which are highlighted below: Nucleon-transfer re- 
actions between light heavy-ion projectiles (such as '*O, 7*Ne, or 
*8Ca) and **Es targets will give access to a completely uncharted 
region of neutron-rich isotopes. Cold-fusion reactions of **Ca pro- 
jectiles with /sup 254,255/Es targets should yield superheavy 
nuclei with neutron numbers very close to the predicted closed 
neutron shell at N = 184. 


28894 (CONF-830214—, pp 25-40) Nuclear properties of 
the transplutonium elements. 1983. NTIS, PC A17/MF AO1. 
File Number DE85010852. 

From Workshop on future directions in transplutonium ele- 
ment research; Washington, DC, USA (28 Feb 1983). 

A discussion considering the nuclear properties of the trans- 
plutonium elements is given. The discussion covers the exploration 
of concepts fundamental to nuclear structure and problems in the 
study of fission phenomena. (WRF) 
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28895 (CONF-830214—, pp 109-142) Oak Ridge Trans- 
plutonium Production Program. Keller, O.L. Jr. (Oak Ridge 
National Lab., TN). 1983. NTIS, PC A17/MF AOl. File 
Number DE85010852. Contract AC05-840OR21400. 

From Workshop on future directions in transplutonium ele- 
ment research; Washington, DC, USA (28 Feb 1983). 

The objective of this Workshop is to determine future direc- 
tions in transplutonium elements research to be emphasized over 
the next few years. As part of the background for achieving this 
objective, an outline is presented in this paper of the budgetary, or- 
ganizational, and production support structure that exists today for 
work in this area. A brief glimpse is also given into some of the 
motivations and developments of the past that caused the produc- 
tion facilities to be built. 3 tabs. 


28896 (CONF-830214—, pp oo -179) Nuclear reactions 
and synthesis of new species. Seaborg, G.T. 
1983. “NTIS, PC A17/MF AOl1. File Number DE85010852. 

From Workshop on future directions in transplutonium ele- 
ment research; Washington, DC, USA (28 Feb 1983). 

In this short review, I shall describe the special aspects of 
heavy ion nuclear reaction mechanisms operative in the transuran- 
ium region, the role of new techniques, possible nuclear reactions 
for the production of additional transuranium elements and nuclear 
species and the importance of work in this region for the develop- 
ment of nuclear models and theoretical concepts. This discussion 
should make it clear that a continuing supply of elements and iso- 
topes, some of them relatively short-lived, produced by the HFIR- 
TRU facilities, will be a requirement for future synthesis of new 
elements and isotopes. 79 refs., 7 figs. 


28897 (CONF-830214—, pp 181-230) Directions for nu- 
clear research in the transplutonium elements. Wilhelmy, 
J.B.; Chasman, R.R.; Friedman, A.M.; Ahmad, I. (Los 
Alamos National Lab., NM; Argonne National Lab., IL). 
1983. NTIS, PC A17/MF AO1. File Number DE85010852. 
From Workshop on future directions in transplutonium ele- 
ment research; Washington, DC, USA (28 Feb 1983). 
presentation is organized into three major sections: nu- 
clear structure, fission studies, and atomic studies of supercritical 
systems. In each section the authors state that they emphasize the 
new directions which can benefit from the continued availability of 
isotopes supplied by the Transplutonium Program. 


28898 (GSI—85-31-Prepr.) Positron production in heavy 
ion-atom collisions. Kienle, P. (Gesellschaft 5" a an 
enforschung m.b.H., Darmstadt (Germany, F.R.)). 

1985. 31p. (CONF. 8504198—2). NTIS (US Sales Only), ae 
A03/MF AO1. File Number DE86750986. 

From 9. course on nucleus-nucleus collisions from the Cou- 
lomb barrier up to the quark-gluon plasma; Erice, Italy (10 Apr 
1985). 

, Following an introduction into the concept of an atom with 
an overcritical field, established by a nucleus with a charge larger 
than 173, the spontaneous positron emission from such an atom 
with an 1s binding energy exceeding 2mc? is presented. Such a 
process, in which an electron is bound and a monoenergetic posi- 
tron emitted turns the neutral into a charged vacuum. In a U-U di- 
nuclear system (Z=184) the spontaneous positron emission pro- 
ceeds with an energy of about 300 keV corresponding to a decay 
time of 3 x 10'* sec 


28899 (GSI—85-46-Prepr.) Conversion processes in su 
perheavy and giant atoms. Schlueter, P.; Mueller, U.; Soff, 
G.; Reus, T. de; Reinhardt, J.; Greiner, W. (Geselischaft 
fuer Schwerionenforschung m.b.H., Darmstadt (Germany, 
F.R.); Giessen Univ. (Germany, F.R.). Inst. fuer Theore- 
tische Physik; Frankfurt Univ. (Germany, F.R.). Inst. fuer 
Theoretische Physik). Sep 1985. 53p. NTIS (US Sales 
Only), PC A04/MF AO1. File Number DE86751016. 
Conversion of bound state electrons and internal e*, e-pair 
creation in superheavy and giant atoms are investigated. We consid- 
er various nuclear transitions of multipolarities EO, EL and ML (L 
>= 1) in superheavy atoms with Z > 109. We are concerned in 
particular with the pecularities of conversion processes in supercri- 
tical systems. Our theoretical studies are confronted with the 
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prominent peak structures observed in positron spectra of very 
heavy collision systems. 


28900 Anomalously broad spin distributions in sub-bar- 
rier fusion reactions. Vandenbosch, R.; Murakami, T.; Sahm, 
C.h.; Leach, D.D.; Ray, A.; Murphy, M.J. (Nuclear Physics 
Laboratory, GL-10, University of Washington, Seattle, 
Washington 98195). Physical Review Letters; 56: No. 12, 
1234-1236(24 Mar 1986). 

The mean square spin value of the compound nucleus **Cf 
has been determined from fission-fragment angular distributions for 
the %C+**U and %O+”Th reactions. The anisotropy and, 
hence, the mean square spin values are much larger than expected. 
Models which reproduce the enhancement observed in the sub-bar- 
rier fusion excitation functions fail to account for the spin-distribu- 
tion observations. 


28901 Anomalous positron peak in heavy-ion collisions. 
Wong, C. (Oak Ridge National Laboratory, Oak Ridge, 
Tennessee 37830). Physical Review Letters; 56: No. 10, 1047- 
1050(10 Mar 1986). Contract AC05-840R21400. 

We explore the possibility of whether the anomalous posi- 
tron peak observed recently in heavy-ion experiments may be due 
to a polyelectron complex (e* e* e~). The decay of such a complex 
with the emission of photon leads to a positron with a kinetic 
energy of 341 keV, which conicides with the recently observed 
anomalous positron peak to within the experimental error. The hy- 
pothesis of a polyelectron complex may also explain other features 
of the phenomenon. 


28902 Fast and slow processes in the fragmentation of 
238) by 85 MeV/nucleon '7C. Aleklett, K.; Loveland, W.; 
Lund, T.; McGaughey, P.L.; Morita, Y.; Seaborg, G.T.; 
Hagebo, E.; Haldorsen, I. (The Studsvik Science Research 
Laboratory, S-61182 Nykoeping, Sweden). Physical Review 
[Section] C: Nuclear Physics; 33: No. 3, 885-894(Mar 1986). 

Target fragment distributions were measured using radioche- 
mical techniques for 48 different fragments (28< or =A< or 
= 185) from the interaction of 85 MeV/nucleon ™*C with 7**U. The 
laboratory system angular distributions are forward peaked and 
generally flat beyond 90°. When compared to similar distributions 
from the 85 MeV/nucleon **C+?*7Au reaction, the U target frag- 
ment distributions are less forward peaked, consistent with lower 
momentum transfer. The (A = 80—120) fission fragment distribu- 
tions were symmetric about 90° in the moving frame, indicative of a 
“slow” process in which statistical equilibrium has been established. 
The average fissioning system angular momentum was deduced to 
be 25-35 h. The observation that the fragments with low N/Z 
showed more anisotropic distributions than fragments with high N/ 
Z was accounted for in firestreak model calculations as being due 
to a single reaction mechanism with varying amounts of deposition 
energy. The lightest (A<60) and heaviest (A = 139-169) members 
of the central fission-like bump in the mass distribution had moving 
frame angular distributions that were asymmetric in the moving 
frame. Furthermore, the heavy fragment complement of the “*Sc 
distribution was similar in shape to the ™*Gd distribution, suggest- 
ing these fragments were produced in a new intermediate energy 
reaction mechanism, a fast, non-equilibrium, very asymmetric fis- 
sion of a heavy nucleus. 
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REFER ALSO TO CITATION(S) 28698, 28791, 28810, 28846, 28864, 28873, 
28901 


28903 (CBPF-NF—026/85) Susy effective potential using 
superfields. Srivastava, P.P. (Centro Brasileiro de Pesquisas 
Fisicas, Rio de Janeiro). 1985. 14p. NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86701738. 

The use of superfields is illustrated for computing the effec- 
tive potential in supersymmetric theories by applying the superfield 
tadpole and vacuum bubble methods to the general renormalizable 
action of interacting chiral superfields. The author worked with the 
unconstrained chiral superfield potentials over which the functional 
integral for the chiral superfields may be easily formulated. The ad- 
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ditional abelian gauge invariance thus introduced is taken care of 
by adding to the action a ghost-free-fixing term. The superpropaga- 
tors in a classical background are derived in a conveniently com- 
pact form to be useful for calculations. 


28904 (CONF-850672—14) Random phase approximation 
treatment of the pairing phase transition in strongly rotating 
nuclei. Broglia, R.A.; Gallardo, M. (Tennessee Univ., Knox- 
ville (USA). Dept. of Physics and Astronomy; Oak Ridge 
National Lab., TN (USA); Niels Bohr Inst., Copenhagen 
(Denmark)). Jun 1985. Contract AC05-840R21400. 29p. 
NTIS, PC A03/MF A0O1; GPO Dep. File Number 
DE86008983. 

From 2. international conference on nucleus-nucleus colli- 
sions; Visby, Sweden (10 Jun 1985). 

The rotational frequency for which the energy of pairing vi- 
brations becomes zero provides a useful definition of w/sub cr/. 
The fluctuations associated with these modes induce ground state 
correlations which renormalize in an important way the energy and 
alignment of rotational bands over a broad range of frequencies 
around w/sub cr/. Based on the random phase approximation a 
simple prescription to take these effects into account is discussed. 
20 refs., 13 figs. 


28905 (CONF-860396—6) Transport description of inter- 
mediate processes in heavy ion collisions. Ayik, S.; Shivaku- 
mar, B.; Shapira, D. (Tennessee Technological Univ., Coo- 
keville (USA); Oak Ridge National Lab., TN (USA)). 1986. 
Contract AC05-840R21400. 7p. NTIS, PC A02/MF AO0Ol1; 
GPO Dep. File Number DE86009157. 

From Symposium on the many facets of heavy ion fusion re- 
actions; Argonne, IL, USA (24 Mar 1986). 

An extension of the diffusion model is proposed in order to 
describe the intermediate processes and the compound nucleus for- 
mation in heavy ion collisions. The model describes the intermedi- 
ate processes and fusion in terms of the formation and the evolution 
of a long-lived dinuclear molecular complex (DMC) and its subse- 
quent decay by fragmentation. The colliding ions can be trapped 
into the pocket of the entrance channel nucleus-nucleus potential 
and a DMC is formed. This DMC acts as a doorway state towards 
formation of a completely equilibrated compound nucleus (CN). It 
evolves through the exchange of nucleons to different dinuclear 
configurations. At each stage of its evolution, there is a finite prob- 
ability for direct fragmentation into outgoing channels by thermal 
penetration over the barrier. The doorway states that do not frag- 
ment relax into a CN configuration and are identified as the fusion 
yield. 8 refs. 


28906 (DOE/ER/40101—2) Duke nuclear theory grant. 


Final report, 1983-1985. Cusson, R.Y. (Duke Univ., 
Durham, NC (USA). Dept. of Physics). 31 Jan 1986. Con- 
tract AS05-83ER40101. 35p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE86008298. 

The study of intermediate energy heavy ion scattering is re- 
ported. The numerical methods were applied to heavy ion reactions 
at lower energies in the range 6 to 50 MeV/nucleon. The use of 
group theoretical methods of non-relativistic physics was used to 
study the relativistic many-body problem. A section on personnel is 
included to give an idea of the dynamics the effort. 


28907 (GSI—85-22-Prepr.) Influence of zero-point vibra- 
tions on multipole moments of rare earth nuclei. Rozmej, P. 
(Gesellschaft fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany, F.R.)). Jun 1985. 37p. NTIS (US Sales Only), 
PC A03/MF AOl1. File Number DE86751005. 

The influence of the zero-point quadrupole-hexadecapole vi- 
brations on multipole moments and mean square radii for rare earth 
nuclei was investigated. The Born-Oppenheimer approximation was 
used to separate collective and intrinsic motion. The macroscopic- 
microscopic method in the potential energy part and cranking 
model in the kinetic energy part was used to construct the collec- 
tive Hamiltonian. The intrinsic motion was described in terms of 
Nilsson single-particle potential and BCS theory. Systematic im- 
provement to static calculations was achieved. (orig.). 
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28908 (GSI—85-48-Prepr.) On collective dynamics in 
low-energy nucleus-nucleus collisions: Nuclear elastoplasti- 
city. Noerenberg, W. (Gesellschaft fuer Schwerionenfors- 
chung m.b.H., Darmstadt (Germany, F.R.)). Sep 1985. 35p. 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE8675 1006. 

Collective nuclear dynamics at velocities small compared to 
the Fermi velocity is briefly reviewed. For finite collective veloci- 
ties where the adiabatic approximation is no longer valid, a qualita- 
tively new feature of collective nuclear motion is predicted: elasto- 
plasticity. For finite Fermi systems this dynamical behaviour results 
from a coherent coupling between collective and intrinsic degrees 
of freedom and subsequent equilibration by residual two-body colli- 
sions. Within a non-markovian transport-theoretical approach, the 
elastic response is described by scaling of the diabatic single-parti- 
cle wave functions according to the collective deformation, while 
two-body dissipation is accounted for by a relaxation equation. This 
dissipative diabatic dynamics ascribes elastoplasticity to nuclei and 
establishes a link between time-dependent Hartree-Fock and marko- 
vian transport theories. Isoscalar giant quadrupole vibrations of 
nuclei and mass diffusion in nucleus-nucleus collisions are consid- 
ered as well-established examples for the elastic and plastic limits, 
respectively, of elastoplasticity. The transition region may be ex- 
plored in central nucleus-nucleus collisions. Observable effects from 
the approach phase, like the hindrance of fusion reactions and the 
diabatic emission of nucleons are discussed. Further signatures of 
nuclear elastoplasticity are pointed out. 


28909 (IC—85/69) Broken supersymmetries and shifted 
superpropagators. Helayel-Neto, J.A.; Rabelo de Carvalho, 
F.A.B.; Smith, A.W. (International Centre for Theoretical 
Physics, Trieste (Italy); Rio de Janeiro Univ. (Brazil); 
Centro Brasileiro de Pesquisas Fisicas, Rio de Janeiro). Jun 
1985. 22p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86701739. 

Superfield Feynman rules are derived for a general case 
where global supersymmetry is spontaneously broken by F-terms. 
The complete superspace dependence of the superpropagators is 
factored out and they are employed to discuss the corrections to 
the effective action and the non-renormalization theorems. Their 
coupling to external gauge superfields is also contemplated and 
finite matter contributions to the gaugino mass and the Fayet-Ilio- 
poulos term are considered. 


28910 (IFT-P—04/85) Natural Poincare gauge model. 
Aldrovandi, R.; Pereira, J.G. (Instituto de Fisica Teorica, 
Sao Paulo (Brazil)). 1985. 38p. NTIS (US Sales Only), PC 
A03/MF AOl1. File Number DE86701740. 

A natural candidate model for a gauge theory for the Poin- 
care group is discussed. It satisfies the usual electric-magnetic sym- 
metry of gauge models and is a contraction of a gauge model for 
the De Sitter group. Its field equations are just the Yang-Mills 
equations for the Poincare group. It is shown that these equations 
do not follow from a Lagrangean. 


28911 (IFT-P—06/85) Vacuum stability and the dynam- 
ics of chiral symmetry breaking. Montero, J.C.; Natale, 
A.A.; Pleitez, V.; Novaes, S.F. (Instituto de Fisica Teorica, 
Sao Paulo (Brazil)). 1985. 14p. NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE86701741. 

An effective potential for composite operators is computed 
at stationary points with different ansatze for the fermion self- 
energy in Abelian and non-Abelian theories. The vacuum shows a 
chiral asymmetric phase with larger stability for a specific ansatz: 
the one which is harder at high momenta. 


28912 (IFT-P—11/85) Polynomial-type analysis of SU(3) 
group - theoretical quantities. Alcaras, J.A.C.; Vanagas, V. 
(Instituto de Fisica Teorica, Sao Paulo (Brazil)). 1985. 28p. 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE86701742. 

Formula for the transformation matrix between canonical 
and non-canonical SU(3) basis in both lambda >= p and lambda 
< p cases are derived. Also derived is an expression for the isosca- 
lar factor of SU(3) coupling coefficient, in the non-canonical chain, 
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with one symmetric representation. Both expressions are put in a 
polynomial-type form suitable for coding computer programs to 
obtain explicit and exact algebraic expressions. A short tabulation 
of the expressions obtained by computer output is also presented. 


28913 (INS—514) Nuclear compression effects on pion 
production in nuclear collisions. Sano, M.; Gyulassy, M.; 
Wakai, M.; Kitazoe, Y. (Tokyo Univ., Tanashi (Japan). Inst. 
for Nuclear Study). Nov 1984. 15p. NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86701557. 

The pion multiplicity produced in nuclear collisions between 
0.2 and 2 AGeV is calculated assuming shock formation. We also 
correct the procedure of extracting the nuclear equation of state as 
proposed by Stock et al. The nuclear equation of state would have 
to be extremely stiff for this model to reproduce the observed mul- 
tiplicities. The assumptions of this model are critically analyzed. 
(author). 


28914 (KFKI—1985-65) Decay of the baryon-rich quark- 
gluon plasma produced in relativistic heavy-ion collisions. 
Kaempfer, B.; Barz, H.W.; Muenchow, L.; Lukacs, B. 
(Hungarian Academy of Sciences, Budapest. Central Re- 
search Inst. for Physics). Jul 1985. 24p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86701558. 

The decay of a baryon-rich quark plasma is considered on 
three levels, i.e. hydrodynamic expansion with either sudden or de- 
layed phase transition and viscosity; bubble creation and growth; 
and redistribution of quarks into hadrons. The calculations indicate 
that slow deflagration of bubbles may be a physical process leading 
to rehadronization, while detonation and bulk transition seem to re- 
quire both supercooling in the quark-gluon plasma state and reheat- 
ing above the melting point of hadronic matter. Some estimates re- 
lying on classical nucleation theory are presented. The redistribu- 
tion model introduces statistical weights according to different 
numbers of possible final states. Large yields of kaons and lambdas 
are predicted. (author). 38 refs.; 9 figs. 


28915 (KFKI—1985-79) On low energy scattering theory 
with Coulomb potentials. Gibson, A.G. (Hungarian Academy 
of Sciences, Budapest. Central Research Inst. for Physics). 
Sep 1985. llp. NTIS (US Sales Only), PC A02/MF AOl1. 
File Number DE86701559. 

The scattering length is a very useful characteristic of the 
scattering phenomena. But in the presence of a combined potential 
(e.g. in nuclear physics, when Coulomb, the polarization and the 
strong potentials are to be added), the analytical definition of the 
scattering length in not unambigous and strictly defined. This prob- 
lem is discussed in detail, the various alternatives are examined and 
compared. A practical suggestion is given for the proper choice of 
the definition and for the calculation of scattering length. Numeri- 
cal solutions of the Schroedinger equation are compared with the 
results of different definitions. Some questions of application to nu- 
clear physics are discussed. (D.Gy.). 17 refs. 


28916 (LA-UR—86-844) Masses and decay properties of 
nuclei far from stability. Moeller, P.; Nix, J.R.; Myers, 
W.D.; Swiatecki, W.J. (Los Alamos National Lab., NM 
(USA); Lawrence Berkeley Lab., CA (USA)). 1986. Con- 


tract AC03-76SF00098;W-7405-ENG-36. Sp. (CONF- 
860270—4). NTIS, PC A02. File Number DE86008728. 

From 4. winter workshop on nuclear dynamics; Copper 
Mountain, CO, USA (24 Feb 1986). 

A macroscopic-microscopic calculation has been applied to a 
study of the stability of elements in the heavy and superheavy re- 
gions. A folded-Yukawa single-particle potential and a Finite-Range 
microscopic model were used. Calculated neutron single-particle 
levels are shown for the spherical nucleus of Z = 114 and A = 
298. These are compared to results from an earlier version of the 
folded-Yukawa potential and to the results of a Woods-Saxon 
model. Calculated ground-state shell corrections are shown. A 
small local minimum is seen around Z = 110 and N = 162, which 
is thought to have a 40 ms half-life. The microscopic correction 
was calculated for single-particle wells appropriate to 15 nuclei on 
the line of beta stability. Results obtained with the identical micro- 
scopic corrections with the Finite-Range Droplet model for the 
macroscopic energy are also shown. 12 refs., 4 figs. (LEW) 
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28917 (LA-UR—86-878) Fermion dynamical symmetry 
and the nuclear shell model. Ginocchio, J.N. (Los Alamos 
National Lab., NM (USA)). 1985. Contract W-7405-ENG- 
36. 14p. (CONF-8509276—1). NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE86008723. 

From International symposium on particle and nuclear phys- 
ics; Beijing, China (2 Sep 1985). 

The interacting boson model (IBM) has been very successful 
in giving a unified and simple description of the spectroscopic 
properties of a wide range of nuclei, from vibrational through rota- 
tional nuclei. The three basic assumptions of the model are that: (1) 
the valence nucleons move about a doubly closed core, (2) the col- 
lective low-lying states are composed primarily of coherent pairs of 
neutrons and pairs of protons coupled to angular momentum zero 
and two, and (3) these coherent pairs are approximated as bosons. 
In this review we shall show how it is possible to have fermion 
Hamiltonians which have a class of collective eigenstates composed 
entirely of monopole and quadrupole pairs of fermions. Hence these 
models satisfy the assumptions (1) and (2) above but no boson ap- 
proximation need be made. Thus the Pauli principle is kept in tact. 
Furthermore the fermion shell model states excluded in the IBM 
can be classified by the number of fermion pairs which are not co- 
herent monopole or quadrupole pairs. Hence the mixing of these 
states into the low-lying spectrum can be calculated in a systematic 
and tractable manner. Thus we can introduce features which are 
outside the IBM. 11 refs. 


28918 (RRK—84-21) Classical solutions for the Grass- 
mannian sigma models and their supersymmetric versions. 
Sasaki, Ryu. (Hiroshima Univ., Takehara (Japan). Research 
Inst. for Theoretical Physics). Aug 1984. 14p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86701743. 

The recent work is introduced on the problem of solving the 
Grassmannian sigma models and their supersymmetric versions in 
euclidean two dimensional space. It should be noted that the solu- 
tion method apparently has no direct connection with the conven- 
tional soliton techniques such as the linear scattering problem or 
the Riemann-Hilbert transform. However, since we have explicit 
solutions and the solutions of the linear scattering problem for them 
can also be obtained explicitly, we can construct and discuss the ex- 
plicit forms of the Baecklund transformations for them. Thereby we 
might hope to get some insights into the action of the Baecklund 
transformations as well as the infinite dimensional group of symme- 
try transformations inherent to the integrable models. 


28919 (RRK—84-22) Is rho meson a dynamical gauge 
boson of hidden local symmetry. Bando, M.; Kugo, T.; 
Uehara, S.; Yamawaki, K.; Yanagida, T. (Hiroshima Univ., 
Takehara (Japan). Research Inst. for Theoretical Physics). 
Aug 1984. 1lp. NTIS (US Sales Only), PC A02/MF AOl1. 
File Number DE86701744. 

We suggest that rho meson is a dynamical gauge boson of a 
hidden local symmetry in the nonlinear chiral Lagrangian. The 
origin of rho meson mass is understood as the Higgs mechanism of 
the hidden local symmetry. Low energy dynamics of rho, 7 and 
matter fields, including KSRF and rho-coupling universality, are 
consistently described in this new framework. The electromagnetic 
interaction can be introduced in a unique manner, which gives a 
successful explanation of rho-dominance of the photon coupling. 


28920 Pion production as a test of nuclear matter proper- 
ties. Clare, R.B.; Strottman, D.; Kapusta, J. (Theoretical Di- 
vision, Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Physical Review [Section] C: Nuclear Physics; 
33: No. 4, 1288-1293(Apr 1986). Contract AC02-79ER 10364. 

Nuclear matter equations of state are constructed which in- 
corporate explicitly the pion and delta degrees of freedom. These 
are used in relativistic one-dimensional and three-dimensional hy- 
drodynamical models of central nucleus-nucleus collisions to deter- 
mine the influence of the compressional energy on the observed 
pion multiplicity. We find a modest dependence on the compres- 
sional energy but a significant difference between slab-slab and 
sphere-sphere collisions having to do with curved shock waves. 
Thus one-dimensional hydrodynamic models do not appear to be 
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suitable for interpreting pion production at energies of 100 MeV-2 
GeV. 


28921 Liquid-gas phase separation in nuclear collisions. 
Glendenning, N.K.; Csernai, L.P.; Kapusta, J.I. (Nuclear 
Science Division, Lawrence Berkeley Laboratory, Universi- 
ty of California, Berkeley, California 94720). Physical Review 
[Section] C: Nuclear Physics; 33: No. 4, 1299-1302(Apr 1986). 
Contract AC03-76SF00098;A C02-79ER 10364. 

The equation of state of nuclear matter at finite temperature 
and density is calculated in a relativistic field theory of interacting 
baryons and mesons. At subnuclear densities there exists a liquid- 
gas phase transition with a critical point at T/sub c/ = 17.3 MeV, 
n/sub c/ = 0.052 fm~* We estimate the critical beam energy in 
symmetric headon nucleus-nucleus collisions for which the explod- 
ing nuclear matter passes through the critical point. The dynamics 
of phase separation is studied in the extreme limits of no dissipation 
and maximum dissipation. 


28922 Virtual photon theory in electrofission. Zamani- 
Noor, F.; Onley, D.S. (Villanova University, Villanova, 
Pennsylvania 19085). Physical Review [Section] C: Nuclear 
Physics; 33: No. 4, 1354-1366(Apr 1986). Contract AC02- 
79ER 10397. 

The process of nuclear fission induced by electrons or other 
charged leptons is analyzed using distorted electron wave functions 
and interpreted in terms of virtual photon exchange, thus relating 
electrofission to photofission. Comparison of cross sections and fis- 
sion fragment angular distributions for photofission, electrofission, 
and positrofission is shown to lead to reasonable conclusions in 
terms of the contributions of different multipoles and intermediate 
states. The effects of electron distortion are found to be consider- 
able. As a method of analysis of fission, especially near threshold, 
inclusive and exclusive electrofission experiments and also the ratio 
of electron to positron cross sections promise good results. 


28923 Exchange effects in the interacting boson-fermion 
model. Semmes, P.B.; Leander, G.A.; Lewellen, D.; 
Doenau, F. (School of Chemistry, Georgia Institute of 
Technology, Atlanta, Georgia 30332). Physical Review [Sec- 
tion] C: Nuclear Physics; 33: No. 4, 1476-1481(Apr 1986). 
Contract AS05-76ER03346;A.C05-760R00033. 

A study of Pauli exchange effects for the odd particle in the 
interacting boson-fermion model is made by a comparison with a 
core-quasiparticle coupling model based on dynamical field theory 
and the BCS method. Spectra for a partly filled j shell coupled to 
interacting boson model cores are calculated in both models. 
Values of the interacting boson-fermion model exchange parameter 
Ao are found which lead to about the same spectra as in the core- 
quasiparticle coupling model. Variations of Ao around this value 
can alter the energy spectra and the Coriolis mixing between bands 
much more than variations of the corresponding BCS parameter A. 
However, variations of Ao also effectively alter the position of the 
Fermi level, which should set constraints on phenomenological ap- 
plications of the interacting boson-fermion model. 


28924 Causal constraints on the nuclear equation of state. 
Osnes, E.; Strottman, D. (State Univ. of New York, Stony 
Brook; Los Alamos National Lab., NM). Physics Letters 
[Section] B; 166: No. 1, 5-9(2 Jan 1986). Contract W-7405- 
ENG-36;A.C02-76ER 13001. 

The constraints imposed by causality on the nuclear equation 
of state at high density and temperature are examined for various 
phenomenological and Skyrme interactions. For the SIII interaction 
the adiabatic speed of sound becomes superluminal at 3.9 and 3.6 
times normal nuclear density for internal energies of zero and 200 
MeV per nucleon, respectively. For the more recent SkMsup(*) 
force the corresponding numbers are 9.3 and 7.8. For the Sierk-Nix 
equation of state which was designed to be consistent with causali- 
ty at infinite density and zero temperature, the speed of sound may 
become superluminal at high temperature, but only at very high 
density. (orig.). 
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28925 Nuclear collisions at high energies. Nayamiya, S.; 
Randrup, J.; Symons, T.J.M. (Department of Physics, Fac- 
ulty of Science, University of Tokyo, Hongo, Bunkyo-ku, 
Tokyo). Annual Review of Nuclear and Particle Sciences; 34: 
155-187(1984). 

This article reviews the progress that has been made in un- 
derstanding the processes in the developing field of high-energy nu- 
clear collisions and gives an indication of the directions in which 
the field appears to be heading. This is an experimental review, of- 
fering discussions of hydrodynamics or the abrasion-ablation model. 
Data are presented from collisions between heavy nuclei at beam 
energies up to a few GeV. Single-particle and two-particle inclusive 
distributions have been measured for a variety of projectile and 
target combinations at beam energies from 200 MeV to 1 GeV. The 
dominant reaction mechanism is described using multiple collision 
theories. Current studies are described that are being done concern- 
ing the creation of hot, dense nuclear matter and its properties; the 
search for new dynamic modes that are produced during the course 
of a nuclear collision, and those related to physics of projectile 
fragments. 


28926 The role of rotational degrees of freedom in heavy- 
ion collisions. Moretto, L.G.; Wozniak, G.J. (Nuclear Sci- 
ence Division, Lawrence Berkeley Laboratory, University 
of California, Berkeley, CA). Annual Review of Nuclear and 
Particle Sciences; 34: 189-245(1984). 

This article attempts to show the importance of the role of 
angular momentum in deep inelastic heavy-ion collisions. Angular 
momentum defines the range of this process and its boundaries as 
well, with complete fusion on one side and direct reactions on the 
other. The relaxation of angular momentum leads to the secular 
equilibrium of the system which can rotate like a rigid body. The 
presence of angular-momentum-bearing degrees of freedom allows 
for fluctuations that can misalign the aligned component of the 
fragment angular momentum. The excitation of these modes can be 
studied through the angular distribution of particles and gamma 
rays emitted by the fragments. 
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28927 (Juel—1954) Proceedings of the workshop on neu- 
tron scattering instrumentation for SNQ. Scherm, R.; Stiller, 
H. (Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.). Projekt Spallationsneutronenquelle). Oct 1984. 523p. 
(CONF-8409323—). NTIS (US Sales Only), PC A22/MF 
A01. File Number DE86751017. 

From Workshop on neutron scattering instrumentation for 
SNQ; Maria Laach, F.R. Germany (3 Sep 1984). 

These proceedings contain the articles presented at the 
named workshop. These concern instrumentation for neutron dif- 
fraction with special regards to small angle scattering, diffuse scat- 
tering, inelastic scattering, high resolution spectroscopy, and special 
techniques. (HSI). 


28928 (ORNL/TM—9643) Variance reduction methods 
applied to deep-penetration Monte Carlo problems. Cramer, 
S.N.; Tang, J.S. (Oak Ridge National Lab., TN (USA)). Jan 
1986. Contract AC05-840R21400. 78p. NTIS, PC A05/MF 
A0l1; 1; GPO Dep. File Number DE86007080. 

A review of standard variance reduction methods for deep- 
penetration Monte Carlo calculations is presented. Comparisons and 
contrasts are made with methods for nonpenetration and reactor 
core problems. Difficulties and limitations of the Monte Carlo 
method for deep-penetration calculations are discussed in terms of 
transport theory, statistical uncertainty and computing technology. 
Each aspect of a Monte Carlo code calculation is detailed, includ- 
ing the natural and biased forms of (1) the source description, (2) 
the transport process, (3) the collision process, and (4) the estima- 
tion process. General aspects of cross-section data use and geome- 
try specification are also discussed. Adjoint calculations are exam- 
ined in the context of both complete calculations and approximate 
calculations for use as importance functions for forward calcula- 
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tions. The idea of importance and the realization of the importance 
function are coverd in both general and mathematical terms. Vari- 
ous methods of adjoint importance generation and its implementa- 
tion are covered, including the simultaneous generation of both for- 
ward and adjoint fluxes in one calculation. A review of the current 
literature on mathematical aspects of variance reduction and statisti- 
cal uncertainty is given. Three widely used Monte Carlo codes 
MCNP, MORSE, and TRIPOLI - are compared and contrasted in 
connection with many of the specific items discussed throughout 
the presentation. 75 refs., 16 figs. 


28929 (SAND—85-2459C) Deviations from Bragg’s Rule 
for the stopping cross sections of deuterium in titanium and 
zirconium deuteride films. Borders, J.A. (Sandia National 
Labs., Albuquerque, NM (USA)). 1986. Contract AC04- 
76DP00789. 10p. (CONF-860445—3). NTIS, PC A02/MF 
A0l; 1; GPO Dep. File Number DE86009092. 

From Materials Research Society spring meeting; Palo Alto, 
CA, USA (15 Apr 1986). 

The ratios of the stopping cross sections of deuterium ions in 
titanium and zirconium deuteride films to those in the pure metals 
have been determined at incident deuteron energies from 300 keV 
to 2.0 MeV. These ratios are evaluated from measurements of the 
yields of deuteron elastic scattering in the deuteride films and in 
films of the pure metals. Although the absolute stopping cross sec- 
tions cannot be evaluated from the measurements, use of the Brice 
yield equation allows the ratios of the cross sections in the deuter- 
ides to those in the pure metals to be determined. Significant devi- 
ations from Bragg’s rule are found and these results are in general 
agreement with recent measurements at lower deuteron energies 
(40 to 200 keV). These measurements represent some of the largest 
deviations from strict additivity of stopping powers yet observed. 


28930 (UCRL—50400-Vol.27) Calculated neutron 
KERMA factors based on the LLNL ENDL data file. 
Volume 27. Howerton, R.J. (Lawrence Livermore National 
Lab., CA (USA)). Jan 1986. Contract W-7405-ENG-48. 57p. 
NTIS, PC A04/MF AOl1; 1; GPO Dep. File Number 
DE86009610. 

Neutron KERMA factors calculated from the LLNL 
ENDL data file are tabulated for 15 composite materials and for 
the isotopes or elements in the ENDL file from Z = 1 to Z = 29. 
The incident neutron energies range from 1.882 x 107° to 20. MeV 
for the composite materials and from 1.30 x 10~® to 20. MeV for 
the isotopes and elements. 


28931 Mean excitation energy for the stopping power of 
metallic aluminum: Comments on an article by McGuire. 
Bichsel, H.; Inokuti, M.; Smith, D.Y. (1211 22nd Avenue 
East, Seattle, Washington 98112). Physical Review [Section] 
A: General Physics; 33: No. 5, 3567-3571(May 1986). Con- 
tract W-31-109-ENG-38. 

McGuire [Phys. Rev. A 28, 53 (1983)] has suggested that the 
mean excitation energy I for the stopping power of metallic alumi- 
num should be "in the range of 145—150 eV,” as opposed to the 
currently recommended value of ~166 eV. We have reexamined 
all pertinent information from two independent sources, i.e., meas- 
urements of proton stopping power and the semiempirical determi- 
nation of the dielectric-response function over the entire spectral 
range. Our conclusion is that the value of 166 eV is essentially cor- 
rect. Moreover, we point out a number of deficiencies in McGuire's 
arguments; some of our remarks concern the values of inner-shell 
corrections to the Bethe stopping-power formula as evaluated by 
McGuire [Phys. Rev. A 28, 49 (1983)]. 


28932 Reply to Comments of Bichsel et al. on "Mean ex- 
citation energy for the stopping power of metallic aluminum”’. 
McGuire, E.J. (Sandia National Laboratories, Albuquerque, 
New Mexico 87185). Physical Review [Section] A: General 
Physics; 33: No. 5, 3572-3574(May 1986). 

Replies are made to comments made by Bichsel et al. on the 
choice of inner-shell correction, experimental energy-loss-data set 
used, neglect of range data, and the relevance of current optical os- 
cillator-strength data to the metallic Al I value. 
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28933 Parallel S/sub n/ transport algorithms. Wienke, 
B.R.; Hiromoto, R.E. (Applied Theoretical Physics Divi- 
sion, Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Transport Theory and Statistical Physics; 15: 
No. 1, 49-59(Jan 1986). 

Parallelization of standard multigroup methods used to solve 
the linear (Boltzmann) transport equation in the discrete ordinates 
(S/sub n/) representation and coupled chaotic iteraction schemes 
are the focus of this analysis. On the Denelcor HEP, we extend 
two serial iteration schemes, categorize speedup, and contrast or- 
dered and chaotic methods. Ordered and chaotic iteration strate- 
gies, with and without acceleration, support relatively unrestricted 
parallelism and appear to be robust parallel techniques. Parallel 
modifications and recording efforts to serial iteration algorithms are 
straightforward, actual speedup and efficiency are high, and payoff 
appears substantial, largely due to the coarse computational granu- 
larity of the multigroup technique. Chaotic schemes also converge 
faster than ordered strategies. 


28934 Spectral analysis of numerical methods for dis- 
crete-ordinates problems. I. Larsen, E.W. (University of 
California, Los Alamos National Laboratory, Los Alamos, 
New Mexico 87545). Transport Theory and Statistical Physics; 
15: No. 1, 93-116(Jan 1986). 

A separation of variables method is proposed for the analysis 
of spatial differencing schemes for discrete-ordinates problems. This 
method leads to the definition of a “spectrum” for the differencing 
scheme which is a function of the cross sections and the spatial 
mesh. An analysis of the spectrum as a function only of the mesh 
yields theoretical results regarding stability, positivity, and accuracy 
which have not been obtained previously. In this paper, we apply 
the theory to the standard diamond difference scheme and a new 
extended diamond difference scheme. Numerical results obtained 
from the solution of discrete-ordinates problems using these two 
schemes are shown to be in excellent agreement with the spectral 
theory. 


28935 The discrete cones method for two-dimensional 
neutron transport calculations. Watanabe, Y.; Maynard, 
C.W. (Fusion Technology Institute, Nuclear Engineering 
Department, University of Wisconsin-Madison, Madison, 
Wisconsin 53706). Transport Theory and Statistical Physics; 
15: No. 1, 135-156(Jan 1986). 

A novel method, the discrete cones method (DC/sub N/), is 
proposed as an alternative to the discrete ordinates method (S/sub 
N/) for solutions of the two-dimensional neutron transport equa- 
tion. The new method utilizes a new concept, discrete cones, which 
are made by partitioning a unit spherical surface that the direction 
vector of particles covers. In this method particles in a cone are 
simultaneously traced instead of those in discrete directions so that 
an anomaly of the S/sub N/ method, the ray effects, can be elimi- 
nated. The DC/sub N/ method has been formulated for X-Y geom- 
etry and a program has been creaed by modifying the standard S/ 
sub N/ program TWOTRAN-II. Our sample calculations demon- 
strate a strong mitigation of the ray effects without a computing 


cost penalty. 
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28936 (AD-A—162706/6/XAB) Phantom dosimetry cal- 
culations for use in radiation-effects correlations. Technical 
report, 1 April 1983-30 July 1984. Kaul, D.C.; Roberts, J.A.; 
Egbert, S.D. (Science Applications International Corp., 
Schaumburg, IL (USA)). 30 Jul 1984. 164p. (SAI—84-1706). 
NTIS, PC A08/MF AOl1. 

Models corresponding to an adult Rhesus Monkey and a 
simple analogue were created in combinatorial geometry for use in 
Monte Carlo radiation-transport calculations. The complex monkey 
phantom is based on anatomical measurements of a sectioned ca- 
daver. Adjoint Monte Carlo calculations were performed to obtain 
the energy- and angle-differential adjoint fluence for the mid-head, 
mid-thorax locations in both phantoms and active marrow in the 
complex monkey phantom. The results were also convoluted with 
free-field spectra for two TRIGA reactor exposure room configura- 
tions at the Armed Forces Radiobiological Research Institute, using 
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the VCS code system. Comparisons are made between calculated 
and measured KERMA values in the simple phantom. Good agree- 
ment is obtained. However, it is found that good agreement cannot 
be obtained using simple scalar coupling. 


28937 (INDC(CPR)—004/L) Measurement of partial 
neutron spectrum of an Am-Be (a,n) source. Chen Jinxiang; 
Tang Guoyou; Bao Shanglian; Zhong Wenguang; Shi Zhao- 
min. (International Atomic Energy Agency, Vienna (Aus- 
tria). International Nuclear Data Committee). Aug 1985. 7p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86701608. 

A partial neutron spectrum from an Am-Be (a,n) source has 
been measured by TOF accompanied with y-ray. In the experiment 
the 4.43 MeV y-ray comes from the reaction of ®Be(a,n)'*Csup(*) 
(3Csup(*)(61fs)—12C +n+(4.43 MeV)). The result has been com- 
pared with others. (author). 14 refs, 4 figs. 


28938 (INDC(NDS)—171/GE) Gamma-ray standards for 
detector calibration. Summary report of a consultants’ meet- 
ing held at the Centre d'Etudes Nucleaires de Grenoble, 
France, 30-31 May 1985. Lorenz, A. (International Atomic 
Energy Agency, Vienna (Austria). International Nuclear 
Data Committee). Oct 1985. 19p. (CONF-8505228— 
Summ.). NTIS (US Sales Only), PC A02/MF AOl1. File 
Number DE86701609. 

From Consultant's meeting on gamma-ray standards for de- 
tector calibration; Grenoble, France (30 May 1985). 

The proceeedings are reported of a Consultants’ Meeting on 
Gamma-ray Standards for Detector Calibration, held at the CEN, 
Grenoble in France, from 30-31 May 1985. The meeting provided a 
forum to assess the requirements for a suitable file to be used inter- 
nationally for the calibration of X- and gamma-ray detectors. A 
provisional list of nuclides was drawn up, and an initial assessment 
of the status of the required data was agreed to be performed by 
the participants before the end of 1985. (author). 11 refs, 2 tabs. 
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28939 (CBPF-NF—020/85) Interface in potts ferromag- 
net: phase diagram and critical exponents. Silva, L.R. da; 
Costa, U.M.S.; Tsallis, C. (Centro Brasileiro de Pesquisas 
Fisicas, Rio de Janeiro). 1985. 26p. NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE86701748. 

Within a real-space renormalisation-group framework, the q- 
state Potts ferromagnet is treated in a simple cubic lattice constitut- 
ed by two different semi-infinite bulks (respectively characterized 
by the coupling constants J; and J2) separated by a (1, 0, 0) inter- 
face (characterized by J sub(S)). The use of a rather sophisticated 
two-terminal cluster enables a quite reliable discussion of the phase 
diagram and its universality classes. Four physically different 
phases are obtained, namely the paramagnetic and the double-bulk 
and surface ferromagnetic ones. The critical surface contains a mul- 
ticritical line (associated with J; noy= J2) which in turn contains a 
special point associated with J, = Je. 


28940 (CBPF-NF—024/85) Equation of states for the in- 
finite cluster and backbone in anisotropic square lattice. 
Silva, L.R. da; Almeida, N.S.; Tsallis, C. (Centro Brasileiro 
de Pesquisas Fisicas, Rio de Janeiro). 1985. 29p. NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE86701749. 

A real space renormalization group procedure recently de- 
veloped for calculating equations of states for geometrical problems 
is used, to treat bond percolation in the anisotropic square lattice. 
By choosing a convenient self-dual cluster, for all values of the oc- 
cupancy probabilities P sub(x) and P sub(y) (along the x and y axes 
respectively), the order parameters P infinity (P sub(x),P sub(y)) 
and P sup(B) infinity (P sub(x),P sub(y)) respectively associated 
with the complete percolating infinite cluster and with its backbone 
are calculated. An interesting difference appears between these two 
quantities whenever one of the occupancy probabilities, say P 
sub(y), equals unity: lim sub(P sub(y) — 1) P infinity (P sub(x),P 
sub(y) is discontinuous at P sub(x)=0 (where P sub(infinity) jumps 
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from 0 to 1), whereas lim sub(P sub(y) — 1) P sup(B) sub(infinity) 
(P sub(x),P sub(y)) continuously increases from 0 to 1 when P 
sub(x) increases from 0 to 1. Through a convenient extrapolation 
procedure which includes the use of the best available values for 
the critical exponents B and B sup(B), values for P sub(infinity) and 
P sup(B) sub(infinity) which are believed to be numerically quite 
reliable are obtained. In particular, P sub(infinity) (p,p) approx. A 
(p-1/2) sup(8) (@=5/36 and A approx. 1.25) and P sup(B) 
sub(infinity) (p,p) approx. A sup(B) (p-1/2) sup(8) sup(B) (8 sup(B) 
approx. 0.53 and A sup(B) approx. 1.92). 


28941 (IC—84/227) Electronic density of states of disor- 
dered compounds. Geertsma, W.; Dijkstra, J. (International 
Centre for Theoretical Physics, Trieste (Italy); Rijksuniver- 
siteit Groningen (Netherlands)). Nov 1984. 33p. NTIS (US 
Sales Only), PC A03/MF AOl1. File Number DE86701750. 

Recently, the electronic properties of liquid alkali (Li, Na, 
K, Rb, Cs)-group IV (Si, Ge, Sn, Pb) alloys have been discussed by 
the present authors using a tight-binding model. Only anion orbitals 
(= group IV) are taken into account. Disorder is described by a 
pseudo lattice, which takes into account local coordination in one 
of the sublattices (cation or anion) only. In the first part of this 
paper it is shown that this approximation is consistent with the 
usual valence rules used by structural chemists for crystalline struc- 
tures. In the second part of the paper the solutions for the density 
of states of the tight-binding Hamiltonian are studied for a number 
of pseudolattices. The infinite set of Green function equations is 
solved by using the effective transfer method, which replaces the 
famous Block condition. It is shown that such a model can explain 
the formation of bandgaps in disordered systems. By choosing the 
proper smallest cluster(s) of transfer loops to model the real struc- 
ture by a pseudolattice, a density of states is obtained which repre- 
sents properly that of the corresponding crystalline structure. 
Structures reminiscent to those caused by van Hove singularities al- 
ready appear in the electronic density of states when relatively 
small cluster(s) of transfer loops are used. The approach outlined in 
this paper is capable of describing the electronic density of states 
due to various degrees of local order in a sublattice. Some of the 
peculiarities occurring in the solution of the density of states of cer- 
tain pseudolattices, such as poles outside the band, are discussed in 
an appendix. 


28942 (IC—84/248) Zero temperature renormalisation 
group study of the random systems: The Ising model in a 
transverse field in two dimensions. Kamieniarz, G. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Dec 
1984. 35p. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE86701751. 

A zero temperature real space renormalization group block 
method is applied to the random quantum Ising model with a trans- 
verse field on the planar honeycomb and square lattices. For the 
bond diluted system the magnetisation and the separation of the 
ground state energy level (in the paramagnetic phase) are presented 
for several bond concentrations p. The critical exponents extracted 
both from the fixed-points and from direct numerical computations 
preserve some scaling relations, and the critical curve displays a 
characteristic discontinuity at the percolation concentration. For 
the McCoy and Wu distribution the random fields and bonds are 
found to introduce a strong relevant disorder. The order parameter 
still falls off continuously to zero for well-defined values of the pa- 
rameters, but a new fixed point yields a slight change in the critical 
exponents. 


28943 (IC—85/46) Structure and thermodynamic proper- 
ties of molten strontium chloride. Pastore, G.; Ballone, P.; 
Tosi, M.P. (International Centre for Theoretical Physics, 
Trieste (Italy); Trieste Univ. (Italy). Ist. di Fisica Teorica). 
May 1985. 14p. NTIS (US Sales Only), PC A02/MF AOI. 
File Number DE86701837. 

Self-consistent calculations of pair distribution functions and 
thermodynamic properties are presented for a pair-potentials model 
of molten strontium chloride. The calculations extend to a strongly 
asymmetric ionic liquid an earlier assessment of bridge diagrams in 
a modified hypernetted chain approach to the liquid structure of 
alkali halides. Good agreement is found with computer simulation 
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data obtained by de Leeuw with the same set of pair potentials, 
showing that the present approach incorporates genuine general 
features of liquid structure theory for multicomponent liquids with 
strong relative ordering of the component species. It is further 
shown that the strong correlations between the divalent cations, 
both in the model and in real molten strontium chloride, can be ap- 
proximately reproduced on the basis of a simple one-component- 
plasma model, provided that dielectric screening is allowed for in 
the real liquid. This allows us to tentatively attribute the significant 
level of disagreement between a pair potentials model of this liquid 
and the neutron diffraction data of McGreevy and Mitchell to 
many-body distortions of the electronic shells of the ions. 


28944 (IC--85/49) Freezing of a modulated liquid: The 
superionic-to-normal transition of strontium chloride. Rovere, 
M.; Tosi, M.P. (International Centre for Theoretical Phys- 
ics, Trieste (Italy); Trieste Univ. (Italy). Ist. di Fisica Teor- 
ica). May 1985. 9p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE86701838. 

The anionic component in SrClz near melting is treated as a 
modulated liquid in the periodic potential of the sublattice of ca- 
tions. With decreasing temperature from the melting point, we find 
a diffuse disorder-order phase transition. The calculated behaviours 
of the order parameter and of thermodynamic properties approxi- 
mate those observed for SrCle across its superionic transition. 


28945 (IFUSP-P—534) Order, disorder and chaos in 
crystal lattice. Oliveira, M.J. de; Salinas, S.R.A. (Sao Paulo 
Univ. (Brazil). Inst. de Fisica). 1985. 24p. (In Portuguese). 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE86701755. 

The properties of two two-dimensional mappings corre- 
sponding to the solutions of spin models on a Cayley tree in infinite 
coordination limit are analised in detail. The models under consid- 
eration are related to some mechanisms which were proposed to 
explain the occurrence of modulated phases in magnetic crystals. 
The existence of devil's staircases characterized by fractal dimen- 
sionalities which increase with temperature is shown. Numerical 
evidences to support the existence of a strange attractor, of a fractal 
character, in the Ising model with competing interactions restricted 
to the branches of a Cayley tree are presented. The route to chaos 
agrees with the scenario of Feigenbaum. 


28946 (IFUSP-P—542) Long range order in the ground 
state of two-dimensional antiferromagnets. Neves, E.J.; 
Perez, J.F. (Sao Paulo Univ. (Brazil). Inst. de Fisica; Sao 
Paulo Univ. (Brazil). Inst. de Fisica). 1985. 5p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86701756. 

The existence of long range order is shown in the ground 
state of the two-dimensional isotropic Heisenberg antiferromagnet 
for S >= 3/2. The method also yields long range order for the 
ground state of a larger class of anisotropic quantum antiferromag- 
netic spin systems with or without transverse magnetic fields. 


28947 (UCRL—53681) Spectroscopy of GaAs quantum 
wells. West, L.C. (Lawrence Livermore National Lab., CA 
(USA)). Jul 1985. Contract W-7405-ENG-48. 209p. NTIS, 
PC A10/MF A0Ol1; 1; GPO Dep. File Number DE86009612. 

A new type of optical dipole transition in GaAs quantum 
wells has been observed. The dipole occurs between two envelope 
states of the conduction band electron wavefunction, and is called a 
quantum well envelope state transition (QWEST). The QWEST is 
observed by infrared absorption in three different samples with 
quantum well thicknesses 65, 82, and 92 A and resonant energies of 
152, 121, and 108 MeV, respectively. The oscillator strength is 
found to have values of over 12, in good agreement with predic- 
tion. The linewidths are seen as narrow as 10 MeV at room temper- 
ature and 7 MeV at low temperature, thus proving a narrow line 
resonance can indeed occur between transitions of free electrons. 
Techniques for the proper growth of these quantum well samples 
to enable observation of the QWEST have also been found using 
(AlGa)As compounds. This QWEST is considered to be an ideal 
material for an all optical digital computer. The QWEST can be 
made frequency matched to the inexpensive Carbon Dioxide laser 
with an infrared wavelength of 10 microns. The nonlinearity and 
fast relaxation time of the QWEST indicate a logic element with a 
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subpicosecond switch time can be built in the near future, with a 
power level which will eventually be limited only by the noise 
from a lack of quanta to above approximately 10 microwatts. 64 
refs., 35 figs., 6 tabs. 


28948 Effective elastic constants of superlattices of any 
symmetry. Grimsditch, M.; Nizzoli, F. (Materials Science 
and Technology Division, Argonne National Laboratory, 
Argonne, Illinois 60439). Physical Review [Section] B: Con- 
densed Matter; 33: No. 8, 5891-5892(15 Apr 1986). Contract 
W-31-109-ENG-38. 

We present a formalism which allows the evaluation of the 
effective elastic constants of a superlattice composed of layers of 
arbitrary symmetry. 


28949 Low-order anharmonic contributions to the inter- 
nal energy of the one-component plasma. Albers, R.C.; Gu- 
bernatis, J.E. (Los Alamos National Laboratory, University 
of California, Los Alamos, New Mexico 87545). Physical 
Review [Section] B: Condensed Matter; 33: No. 8, 5180- 
5185(15 Apr 1986). 

We present precise calculations of the second-order cubic 
and first-order quartic anharmonic contributions to the internal 
energy of the one-component plasma (OCP), which are then used 
with available computer-simulation data to estimate the size of 
higher-order anharmonic effects. We show that in both the zero- 
temperature and high-temperature limits the OCP is very harmonic. 
At zero temperature, we find that the two lowest-order anharmonic 
contributions are the largest anharmonic contributions, and of the 
two the second-order cubic contribution is nearly three times the 
first-order quartic. At high temperatures, we find that the second- 
order cubic contribution is about twice that of the first-order quar- 
tic, but their combined contribution to the internal energy is small 
compared with our estimate of the next-order anharmonic terms. 


28950 Off-shell self-energy effects and the dynamic struc- 
ture factor of an electron liquid. Ng, T.K.; Dabrowski, B. 
(Department of Physics and Astronomy, Northwestern Uni- 
versity, Evanston, Illinois 60201). Physical Review [Section] 
B: Condensed Matter; 33: No. 8, 5358-5362(15 Apr 1986). 
Contract W-31-109-ENG-38. 

A low-order calculation of the off-shell self-energy of an 
electron is performed and its effects are calculated both on the dy- 
namic structure factor of an electron liquid and the quasiparticle 
properties. 


28951 Correlations and defect energies. Baeriswyl, D.; 
Campbell, D.K.; Mazumdar, S. (Center for Nonlinear Stud- 
ies, Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Physical Review Letters; 56: No. 14, 1509- 
1509(7 Apr 1986). 

A Comment on the Letter by Z. Vardeny and J. Tauc, Phys. 
Rev. Lett. 54, 1844 (1985). 


28952 Cooling-rate dependence for the spin-glass ground- 
state energy: Implications for optimization by simulated an- 
nealing. Grest, G.S.; Soukoulis, C.M.; Levin, K. (Corporate 
Research Laboratories, Exxon Research and Engineering 
Company, Annandale, New Jersey 08801). Physical Review 
Letters; 56: No. 11, 1148-1151(17 Mar 1986). Contract W- 
7405-ENG-82. 

The zero-temperature ground-state properties of five spin- 
glass models have been studied as a function of the cooling rate re- 
quivalent-AT/t. Here AT is the temperature decrement and t is the 
time (in Monte Carlo steps) at each temperature T. For the 2D +- 
J and Gaussian models, E(r) = Eo+Cuir/sup x/, where xapeq 20.25 
while for the 3D +- J, a two-layer +- J and infinite-range models, 
E(r) = E,-C,(inr)"*. We speculate that this difference is related to 
the fact that the 2D models are not NP-complete while the other 
three models are. 
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28953 (MELM—3344-OP) Electron-phonon based local 
mode descriptions of displacive transformations. Abell, G.C. 
(Monsanto Research Corp., Miamisburg, OH (USA). 
Mound). 1986. Contract AC04-76DP00053. 27p. (CONF- 
860340—3). NTIS, PC A03. File Number DE86009250. 

From 115. American Institute of Mining, Metallurgical and 
Petroleum Engineers annual meeting; New Orleans, LA, USA (2 
Mar 1986). 

As a general approach to the problem of precursive behavior 
in alloys that undergo a displacive transformation, defect theories 
are becoming increasingly popular. However, the microscopic 
origin of the proposed defects is usually not considered. Yu and 
Anderson (1984) have argued that properties of strong-coupling su- 
perconductors, such as the A-15 compounds, imply a breakdown of 
Migdal’s theorem (the adiabatic, or Born-Oppenheimer approxima- 
tion for separation of electrons and phonons) in these systems. The 
electron-phonon coupling is so strong that it must be incorporated 
already in zeroth order. This is the basis for local phonon models, 
in which the electron-phonon coupling provides an effective double 
well potential for a localized group of atoms. The Yu-Anderson 
model and an analogous local Jahn-Teller model (Abell, 1983) are 
reviewed in connection with displacive transformations in strong- 
coupling alloys. 
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28954 (AERE-R—7466) Effect of gas resolution on the 
growth and interlinkage of grain boundary bubbles. Brails- 
ford, A.D. (UKAEA Atomic Energy Research Establish- 
ment, Harwell. Theoretical Physics Div.). Jun 1973. 24p. 
Atomic Energy Research Establishment Harwell, Didcot, 
Berkshire, England. File Number T186901249. 

A preliminary analysis of the steady state growth and inter- 
linkage of grain boundary bubbles is presented. The model includes 
the effects of matrix bubbles and resolution from them in addition 
to that from bubbles on the grain boundaries. Gas release, which is 
presumed to occur when bubbles link by a continuous path in the 
grain surface to the grain edges, is analyzed. The release G per unit 
volume of fuel is shown to be of the form G ~ Go (1 - exp(-t/ 
tau))/sup 3/2/ at time t. Here Go ~ 10'7/cm* for UO2 at 1800°K 
and tau = 2/BKAo, where Ao is the resolution depth, B is the reso- 
lution rate from grain boundary bubbles and k is the inverse of the 
diffusion length of a gas atom in the grain interior. A brief discus- 
sion of the effect of sintering after gas release is presented and a 
semiempirical formula for the fractional release when the sintering 
time is smaller than the growth time tau is given. 6 refs., 6 figs. 


28955 (CBPF-NF—021/85) On the propagation of 
Einstein's equations with quasi-Maxwellian equations of grav- 
ity. Novello, M.; Salim, J.M. (Centro Brasileiro de Pesquisas 
Fisicas, Rio de Janeiro). 1985. 7p. NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86701716. 

It is proved that an affirmation proposed in a recent paper of 
Lesche and Som in which they argue about the non equivalence in 
the use of Weyl conformal tensor instead of the fuel curvature 
tensor in Bianchi identities regarded as the equation of evolution is 
wrong. 


28956 (CONF-860147—3) Magnetic monopoles and di- 
poles in quantum mechanics. Lipkin, H.J.; Peshkin, M. (Ar- 
gonne National Lab., IL (USA); Weizmann Inst. of Science, 
Rehovoth (Israel)). 1986. Contract W-31-109-ENG-38. 16p. 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE86009178. 

From Conference on new techniques and ideas in quantum 
measurement theory; New York City, NY, USA (21 Jan 1986). 

The force on and the energy of a "di-monopole”, which is 
the limiting case of a dipole made from two monopoles at zero sep- 
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aration and finite magnetic moment, interacting with an externally 
fixed magnetic field resulting from an electric current, is consid- 
ered. A model involving only a monopole is used to illustrate the 
physical principles involved when magnetic sources move in a sole- 
noidal field whose source is an electric current. The problems en- 
countered in Hamiltonian theory are discussed. 5 refs., 3 figs. 
(LEW) 


28957 (IC—84/231) Canonical ensemble redefined - 1: 
Formalism. Venkataraman, R. (International Centre for The- 
oretical Physics, Trieste (Italy)). Dec 1984. 16p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86701710. 

For studying the thermodynamic properties of systems we 
propose an ensemble that lies in between the familiar canonical and 
microcanonical ensembles. We point out the transition from the ca- 
nonical to microcanonical ensemble and prove from a comparative 
study that all these ensembles do not yield the same results even in 
the thermodynamic limit. An investigation of the coupling between 
two or more systems with these ensembles suggests that the state of 
thermodynamical equilibrium is a special case of statistical equilibri- 
um. 


28958 (IC—84/233) Canonical ensemble redefined - 3. 
Ideal Bose gas. Venkataraman, R. (International Centre for 
Theoretical Physics, Trieste (Italy)). Dec 1984. 1lp. NTIS 
(US Sales Only), PC A0O2/MF AOl. File Number 
DE86701712. 

The ideal Bose gas solved in the redefined ensemble formal- 
ism exhibits a discontinuity in the specific heat suggesting that 
Bose-Einstein condensation is a second order phase transition. The 
deviations from the classical ideal gas behaviour are larger than 
those predicted by Gibbs ensemble. Below Tsub(c) the pressure is 
not independent of the volume. For a certain range of values of 
VTS, the peak in black body radiation shows a shift in the frequen- 
cy scale and this could be detected, at least in principle, experimen- 
tally. 


28959 (IC—84/234) Canonical ensemble redefined - 4: 
Ideal Fermi gas. Venkataraman, R. (International Centre for 
Theoretical Physics, Trieste (Italy)). Dec 1984. 6p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE86701713. 

In the T->0 limit, the behaviour of the Fermi gas is the same 
as that in Gibbs ensemble. Around Tsub(F), the Fermi temperature, 
and below it, the first order correction terms of average energy and 
pressure show varying temperature dependences in the redefined 
ensemble. This is also true of thermionic emission and photoelectric 
effect. 


28960 (IC—85/26) Semilinear evolution equations. 
Desch, W.; Schappacher, W.; Kang Pei Zhang. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Mar 
1985. 38p. NTIS (US Sales Only), PC A03/MF A01. File 
Number DE86701705. 

In recent years we see an increasing interest in time-depend- 
ent Cauchy problems. The objective of this paper is to investigate 
Cauchy problems where the time-dependence enters through a (in 
general also non-linear) boundary condition. We investigate well- 
posedness problems and apply them to various examples. 


28961 (IC—85/41) Correlation length of the one-dimen- 
sional Bose gas. Bogolubov, N.M.; Korepin, V.E. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy); AN 
SSSR, Leningrad. Matematicheskij Inst.). May 1985. 28p. 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE86701714. 

The exact expression for correlation length in one-dimen- 
sional Bose gas is obtained at any value of coupling constant and 
temperature. 


28962 (IC—85/43) Inflationary cosmological model with 
induced gravity from higher dimensions. Pollock, M.D. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). May 1985. 16p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86701717. 
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It is shown how dimensional reduction of a (4+N)-dimen- 
sional theory can lead to an effective four-dimensional, broken-sym- 
metry theory of gravity, whose Lagrangian density is of the form 
L=(1/2)epsilonphi?R + (1/2)phisub(;k)phisup(;k)-V (phi), where R is 
the Ricci scalar, the field phi is the inverse of the radius function of 
the internal space, and the potential contains both a classical contri- 
bution and a Casimir energy -(1/4)lambdaprimephi‘. For small phi, 
the Casimir energy dominates, and quantum corrections automati- 
cally generate a Coleman-Weinberg potential V(phi)=(1/ 
4)lambdaphi*[In(phi?/j.?)-(1/2)]+ A-tilde. A generalized Rubakov- 
Shaposhnikov ansatz is made in the (4+N)-dimensional metric, by 
means of which the vacuum energy density can be made sufficient- 
ly small for compatibility with the cosmological microwave back- 
ground radiation, for a given lambda. It turns out that epsilon=(2/ 
3)(N+ 1)'(N-3)%, Cosmological inflation can be realized, provided 
that N > or approx. 13. But the Brans-Dicke parameter is o=(4ep- 
silon)', and » > or approx. 500 means that N > or approx. 40. 


28963 (IC—85/57) On some optimization problems with 
the norm constraint on the state. Kowalewski, A. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Jun 
1985. 20p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE86701707. 

The purpose of this paper is to show the use of Milutin- 
Dubovicki's method to solve optimal control problems for distribut- 
ed parameter systems. As an example, an optimal control problem 
for a system described by a linear partial differential equation of the 
hyperbolic type is considered. The problem formulated in the paper 
makes in a linear approximation a universal mathematical model for 
many processes in which transmission signals at a certain distance 
with electric, hydraulic or other long lines take place. The control 
time is fixed in our problem. Making use of the Milutin-Dubovicki 
method necessary conditions of optimality with the quadratic per- 
formance functional and constrained control and state are derived 
for the Neuman problem. 


28964 (IC—85/59) Normal families and isolated singular- 
ities of meromorphic functions. Chee, P.S.; Subramaniam, A. 
(International Centre for Theoretical Physics, Trieste 
(Italy); Malaya Univ., Kuala Lumpur (Malaysia)). Jun 1985. 
8p. NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE86701708. 

Based on the criterion of Zalcman for normal families, a 
generalization of a well-known result relating normal families and 
isolated essential singularities of meromorphic functions is proved, 
using a theorem of Lehto and Virtanen on normal functions. 


28965 (IC—85/70) Optimal control for parabolic-hyper- 
bolic system with time delay. Kowalewski, A. (International 
Centre for Theoretical Physics, Trieste (Italy)). Jul 1985. 
l6p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE86701709. 

In this paper we consider an optimal control problem for a 
system described by a linear partial differential equation of the par- 
abolic-hyperbolic type with time delay in the state. The right-hand 
side of this equation and the initial conditions are not continuous 
functions usually, but they are measurable functions belonging to L? 
or Lsup(infinity) spaces. Therefore, the solution of this equation is 
given by a certain Sobolev space. The time delay in the state is 
constant, but it can also be a function of time. The control time T is 
fixed in our problem. Making use of the Milutin-Dubovicki theo- 
rem, necessary and sufficient conditions of optimality with the 
quadratic performance functional and constrained control are de- 
rived for the Dizichlet problem. The flow chart of the algorithm 
which can be used in the numerical solving of certain optimization 
problems for distributed systems is also presented. 


28966 (IFT-P—13/85) Memory effects in the two-level 
atomic model. Brinati, J.R.; Pimentel, B.M.; Mizrahi, S.S.; 
Oliveira, S.A.C. de. (Instituto de Fisica Teorica, Sao Paulo 
(Brazil)). 1985. 8p. NTIS (US Sales Only), PC A02/MF 
AO1. File Number DE86701715. 

The generalized master equation is solved in an almost white 
noise approach for the two-level atomic model. The solution 
(Green’s function) presents a time oscillation which arises from the 
structure of the memory kernel. 
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28967 (INIS-BR—454) Tolman-Regge antitelephone para- 
dox: Its solution by tachyon mechanics. Recami, E. (Univer- 
sidade Estadual de Campinas (Brazil). Inst. de Matematica, 
Estatistica e Ciencia da Computacao). [1986]. 8p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE86701718. 

The possibility of solving (at least ‘in microphysics’) all the 
ordinary causal paradoxes devised for Tachyons is not yet widely 
recognized; on the contrary, the effectiveness of the Stuckelberg- 
Feynman ‘switching principle’ is often misunderstood. It is there- 
fore shown in detail how to rigorously solve the oldest causal para- 
dox, originally proposed by Tolman, which is the kernel of so 
many further tachyon paradoxes. The key to the solution is a care- 
ful application of tachyon kinematics. Which can be unambiguously 
derived from special relativity. A systematic, thorough analysis of 
all tachyon paradoxes is going to appear elsewhere. 


28968 (RRK—84-10) Some higher-dimensional vacuum 
solutions of Einstein equations with a cosmological constant, 
2. Ishihara, Hideki; Tomita, Kenji; Nariai, Hidekazu. (Hiro- 
shima Univ., Takehara (Japan). Research Inst. for Theoreti- 
cal Physics). Jun 1984. 6p. NTIS (US Sales Only), PC A02/ 
MF AOl1. File Number DE86701719. 

As a sequel to the previous paper dealing with analytical so- 
lutions of the Einstein equations with a cosmological constant A in 
the (1 + 1 + 2)-dimension, we study analogous solutions in the (1 
+ m + ne)-dimension with the metric tensor g sub(MN) = (I, 
f?(t)gsub(mn), h?(t) ysub(ab)). It is qualitatively shown that the as- 
ymptotic forms of f(t) and h(t) when A > 0 will be exponentially 
increasing, while f(t) and h(t) when A < 0 take oscillatory forms. 


28969 (RRK—84-13a) Comment on gravitational anoma- 
lies. Fujikawa, Kazuo; Tomiya, Mitsuyoshi; Yasuda, Osamu. 
(Hiroshima Univ., Takehara (Japan). Research Inst. for The- 
oretical Physics). Nov 1984. 14p. NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86701720. 

It is shown by the path integral method that the general co- 
ordinate and local Lorentz anomalies satisfy certain relations be- 
tween them. The physical meaning of the cancellation of those two 
anomalies is clarified and it is illustrated for the fields (psi, psi 
sub(), Fsub(a)) in d = 2. We show that the use of local counter 
terms can be avoided if one adopts a non-linear realization of gen- 
eral coordinate transformations. The field representation (such as 
psi sub(j) and psisub(a)) dependence of the local Lorentz anomaly 
is also noted. 


28970 (UCRL—53694) Calculation of Hugoniot values 
from atomic properties. Walker, F.E.; Walker, F.G.; Walker, 
J.B. (Lawrence Livermore National Lab., CA (USA)). Jan 
1986. Contract W-7405-ENG-48. 12p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86009348. 

A relatively simple equation is presented for use in calculat- 
ing the Hugoniot values of any condensed element from its atomic 
weight, atomic radius, and density. Calculations from the equation 
are compared with data for many elements, and a discussion of the 
development and utility of the equation is included. The equation 
also appears to be useful for the gaseous elements when they are in 
condensed phases. 19 refs., 12 figs., 9 tabs. 


28971 (UCRL—92562) Comparison of Clifford and 
Grassmann algebras in applications to electromagnetics. Des- 
champs, G.A.; Ziolkowski, R.W. (Lawrence Livermore Na- 
tional Lab., CA (USA); Illinois Univ., Urbana (USA). Dept. 
of Electrical and Computer Engineering). Jan 1986. Con- 
tract W-7405-ENG-48. 16p. (CONF-8509246—1). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE86006697. 

From Advanced research workshop: Clifford algebras and 
their applications to mathematical physics; Canterbury, England (15 
Sep 1985). 

: Daring the past few decades, a calculus due to E. Cartan 
proved a powerful tool in differential geometry was shown to 
apply to Electromagnetics, to Classical Mechanics, and to several 
other fields in physics. At the same time Clifford algebras, which 
are generalizations of quaternions were used, with the appropriate 
calculus, for the same purpose. In particular the Clifford algebra as- 
sociated with Minkowski space-time augmented with the differen- 
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tial structure defined by the Dirac operator turned out to play a 
major role in Dirac’s relativistic theory of the electron and led to 
the discovery of the position. The purpose of this paper is to dis- 
cuss the relative merits of the two approaches when applied to 
Electromagnetics. Both approaches can be introduced through their 
relations to the classical vector calculus and (if this is done correct- 
ly) they are obviously equivalent. The preference for one notation 
is mostly a matter of convenience, ease in performing computation, 
simplicity and conciseness in expressing the results. To some extent 
it is a matter of taste and esthetic, hence partly subjective. 10 refs., 
5 figs. 


28972 (UWThPh—85-25) Stochastic quantization in gen- 
eral relativity. Rumpf, H. (Vienna Univ. (Austria). Inst. fuer 
Theoretische Physik). 1985. 15p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE86701721. 

The stochastic quantization method of Parisi and Wu is 
briefly reviewed stressing its formal resemblance to the Einstein- 
Smoluchowski theory of Brownian motion. In order to make it ap- 
plicable in the context of general relativity, we present a generaliza- 
tion of the method to the case of Lorentzian signature of the space- 
time metric. It is shown that this approach has non-trivial implica- 
tions even for linear quantum fields in curved space-time, where it 
introduces preferred quantum states characterized by the analyticity 
of the Feynman propagator in the mass parameter. Finally we pro- 
pose a stochastic quantization scheme for the full nonlinear Einstein 
theory of gravitation. It employs the concept of a metric in field 
configuration space and is based mathematically on Ito’s calculus. 
Non-trivial implications for the gravitational path integral measure 
and for perturbation theory are pointed out. 


28973 Thomas precession and velocity-space curvature. 
Ben-Menahem, S. (Department of Physics, Boston Universi- 
ty, Boston, Massachusetts 02215). Journal of Mathematical 


Physics (New York); 27: No. 5, 1284-1286(May 1986). Con- 
tract AC02-83ER40118. 


The motion of a physical system acted upon by external tor- 
queless forces causes the relativistic Thomas precession of the 
system's spin vector, relative to an inertial frame. A time-dependent 
force that returns the system to its initial velocity is considered. 
The precession accumulates to become a finite rotation of the final 
spin vector, relative to its initial value. This rotation is commonly 
explained as the Wigner rotation due to the sequence of pure boosts 
caused by the force. An alternative interpretation is presented here: 
The rotation is due to the change of the spin vector as it is parallel- 
transported around the closed trajectory described by the system in 
hyperbolic three-velocity space. As an application, the angle of 
precession for a planar motion is shown to be equal to the area en- 
closed by the trajectory in velocity space. 


28974 Image-quality degradation in a turbid medium 
under partially coherent illumination. Zardecki, A.; Gerstl, 
S.A.W.; Tam, W.G.; Embury, J.F. (Theoretical Division, 
MS P371, Los Alamos National Laboratory, Los Alamos, 
New Mexico 87545). Journal of the Optical Society of Amer- 
1986), Optics and Image Science; 3: No. 4, 393-400(Apr 

The image-quality degradation as a result of propagation 
through a turbid medium is analyzed within the small-angle ap- 
proximation to the equation of transfer. By using the well-known 
correspondence between the radiance distribution and the mutual- 
coherence function, we formulate a factorization assumption for the 
mutual coherence in order to restrict the class of radiance distribu- 
tions in the object plane. Depending on the contrast factor, that is, 
in general, the class of partially coherent light beams. The general 
formula for the irradiance distribution in the image plane contains 
the classic result of Hufnagel and Stanley [J. Opt. Soc. Am. 54, 52 
(1964)] as a special case. We study the limits of an infinite lens and 
a Gaussian aperture and investigate in detail the case of a Gaussian 
beam with a cosinusoidally superimposed signal. The solution in the 
form of a multiple-scattering series enables us to discuss the signfi- 
cance of scattering events of higher order. 
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28975 Quantum instability of de Sitter space. Antoniadis, 
I.; Iliopoulos, J.; Tomaras, T.N. (Stanford Linear Accelera- 
tor Center, Stanford University, Stanford, California, 
94305). Physical Review Letters; 56: No. 13, 1319-1322(31 
Mar 1986). Contract AC03-76SF00515. 

The graviton propagator in a de Sitter background is found 
to be divergent. We show that as a consequence of this divergence, 
de Sitter space is not a solution of the equations of motion of the 
complete theory. If we start from de Sitter space as a classical 
ground state, quantum corrections change it into flat Minkowski 
space. 


28976 Computer investigations of the three-dimensional 
Ising model. Creutz, M.; Mitra, P.; Moriarty, K.J.M. (De- 
partment of Physics, Brookhaven National Laboratory, 
Upton, New York 11973). Journal of Statistical Physics; 42: 
No. 3, 823-832(Mar 1986). Contract AC02-76CH00016. 

We have been studying the three-dimensional Ising model 
using some finite-size scaling ideas. The simulation is done by a fast 
microcanonical method. Here we present our results for the critical 
exponents v and a. 


28977 Constrained systems and grassmannians. Baulieu, 
L.; Grossman, B. (Rockefeller Univ., New York, NY; Paris- 
5 Univ., 75, France). Nuclear Physics [Section] B; 264: No. 
2/3, 317-336(17 Feb 1986). Contract AC02-81ER40033. 

We develop a formalism for the construction of the phase 
space of all constrained hamiltonian systems. This formalism is 
manifestly covariant and shows how one can understand anomalies 
as obstructions in this phase space. (orig.). 


28978 An S matrix theory for classical nonlinear physics. 
Glimm, J.; Sharp, D.H. (Courant Institute of Mathematical 
Sciences, New York University, New York, New York 
10012). Foundations of Physics; 16: No. 2, 125-141(Feb 1986). 
Contract AC02-76ER03077. 


The basic concepts appropriate for an S matrix theory for 
classical nonlinear physics are formulated here. These concepts are 
illustrated by a discussion of shock wave diffraction patterns. Other 
information concerning solutions of nonlinear conservation laws is 
surveyed, so that a coherent picture of this theory can be seen. 
Within this S matrix framework, a number of open problems as 
well as a few solved ones will be discussed. 


28979 Singular perturbation approach to first passage 
times for Markov jump processes. Knessl, C.; Matkowsky, 
B.J.; Schuss, Z.; Tier, C. (Department of Engineering Sci- 
ences and Applied Mathematics, Technological Institute, 
Northwestern University, Evanston, Illinois 60201). Journal 
of Statistical Physics; 42: No. 1, 169-245(Jan 1986). Contract 
AC02-78ER04650. 

We introduce singular perturbation methods for constructing 
asymptotic approximations to the mean first passage time for 
Markov jump processes. Our methods are applied directly to the 
integral equation for the mean first passage time and do not involve 
the use of diffusion approximations. An absorbing interval condition 
is used to properly account for the possible jumps of the process 
over the boundary which leads to a Wiener-Hopf problem in the 
neighborhood of the boundary. A model of unimolecular dissocia- 
tion is considered to illiustrate our method. 


28980 An improved Fokker-Planck angular differencing 
scheme. Morel, J.E. (Los Alamos National Laboratory, Ap- 
plied Theoretical Physics Division, Los Alamos, NM). Nu- 
clear Science and Engineering; 89: No. 2, 131-136(Feb 1985). 

An analysis is performed that shows that the standard three- 
point difference scheme for the Fokker-Planck angular diffusion op- 
erator rigorusly preserves the zeroth angular moment, but not the 
first moment. As a result, the scheme does not give the exact diffu- 
sion solution in the diffusion limit. This deficiency is eliminated by 
means of a simple modification of the scheme. The three-point 
structure and positivity of the original scheme are retained in the 
modified scheme. 
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REFER ALSO TO CITATION(S) 28065, 28928, 28960, 28964, 28965, 29039 


28981 (CONF-8603103—1) Algorithms for Bayesian vari- 
able selection in regression. Mitchell, T.J.; Beauchamp, J.J. 
(Oak Ridge National Lab., TN (USA)). 1986. Contract 
AC05-840R21400. 5p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86008884. 

From 18. symposium on the interface of computer science 
and statistics; Fort Collins, CO, USA (20 Mar 1986). 

We have developed a Bayesian approach to the problem of 
deciding which subset of a proposed set of k predictor variables to 
include in a linear regression model that is to be used for predic- 
tion. The direct implementation of this method requires the compu- 
tation of the usual regression statistics for each of the 2/sup k/ pos- 
sible submodels. We present here a branch-and-bound method 
which yields the same results much more quickly by eliminating 
from consideration those submodels which are destined to have 
negligible posterior probability. Implementation of the algorithm on 
the Cray X-MP supercomputer is discussed. 2 refs. 


28982 (DOE/ER/72018—T22) Fortran package for con- 
strained linear least-squares and convex quadratic program- 
ming. User’s Guide for LSSOL (Version 1.0). Gill, P.E.; 
Hammarling, S.J.; Murray, W.; Saunders, M.A.; Wright, 
M.H. (Stanford Univ., CA (USA). Systems Optimization 
Lab.). Jan 1986. Contract AS03-76ER72018. 44p. NTIS, PC 
A03/MF A0O1; 1; GPO Dep. File Number DE86009083. 

This report forms the user's guide for Version 1.0 of 
LSSOL, a set of Fortran 77 subroutines for linearly constrained 
linear least-squares and convex quadratic programming. The 
method of LSSOL is of the two-phase, active-set type, and is relat- 
ed to the method used in the package SOL/QPSOL. Two main 
features of LSSOL are its exploitation of convexity and treatment 
of singularity. LSSOL may also be used for linear programming, 
and to find a feasible point with respect to a set of linear inequality 
constraints. LSSOL treats all matrices as dense, and hence is not 
intended for large sparse problems. 


28983 (IC—85/32) Two supergeometries from four-fold 
gradings of superalgebras. Lukierski, J. (International Centre 
for Theoretical Physics, Trieste (Italy)). Apr 1985. 8p. 
NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE86701706. 

The canonical model of Riemannian geometry with constant 
curvature tensor components in the tangent space is provided by 
the symmetric Riemannian spaces, classified by Cartan. In order to 
obtain a general model of Riemannian geometry, one should assume 
that the curvature tensor components depend on the points of the 
manifold, in a way consistent with Bianchi identities. In an analo- 
gous way, one can introduce two supergeometries, by considering 
two types of supersymmetric extensions of symmetric Riemmanian 
spaces. We show in Sec. 2 that one can introduce two different 
types of supercosets corresponding to Zs and Z2xZ» gradings of su- 
peralgebra g-tilde. In Sec. 3 we write corresponding decomposi- 
tions of supersymmetric Cohen-Maurer equations. In Sec. 4 we dis- 
cuss two types of general supergeometries, Z, and Z2xZ2 graded 
supergeometries. 


28984 (SAND—85-2762) Package for solving large sparse 
systems of stiff ordinary differential equations. Salane, D.E. 
(Sandia National Labs., Albuquerque, NM (USA)). Feb 
1986. Contract AC04-76DP00789. 25p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86009545. 

In this report we present a subroutine (DEBDFS) for solv- 
ing large sparse systems of stiff ordinary differential equations. For 
many problems, DEBDFS is able to take advantage of sparsity to 
reduce significantly the cost of finding a solution. A preprocessor 
program acts as a user interface and makes DEBDFS reasonably 
easy to use. Moreover, the preprocessor program provides facilities 
for detailed problem analysis and helps the user to use DEBDFS 
efficiently. 19 refs., 5 tabs. 
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28985 (SOL—86-2) Fortran package for nonlinear pro- 
gramming. User’s Guide for NPSOL (Version 4.0). Gill, PE. E.; 
Murray, W.; Saunders, M.A.; Wright, M.H. (Stanford 
Univ., CA (USA). Systems Optimization Lab.). Jan 1986. 
Contract AS03-76ER72018. 59p. NTIS, PC A04/MF AO1; 
1; GPO Dep. File Number DE86009084. 

This report forms the user's guide for Version 4.0 of 
NPSOL, a set of Fortran subroutines designed to minimize a 
smooth function subject to constraints, which may include simple 
bounds on the variables, linear constraints and smooth nonlinear 
constraints. (NPSOL may also be used for unconstrained, bound- 
constrained and linearly constrained optimization.). The user must 
provide subroutines that define the objective and constraint func- 
tions and (optionally) their gradients. All matrices are treated as 
dense, and hence NPSOL is not intended for large sparse problems. 
NPSOL uses a sequential quadratic programming (SQP) algorithm, 
in which the search direction is the solution of a quadratic pro- 
gramming (QP) subproblem. The algorithm treats bounds, linear 
constraints and nonlinear constraints separately. The Hessian of 
each QP subproblem is a positive-definite quasi-Newton approxima- 
tion to the Hessian of the Lagrangian function. The steplength at 
each iteration is required to produce a sufficient decrease in an aug- 
mented Lagrangian merit function. Each QP subproblem is solved 
using a quadratic programming package with several features that 
improve the efficiency of an SQP algorithm. 


28986 (SRD-R—301) Introduction to fuzzy set theory 
with a view to the quantification and propagation of vague- 
ness in probabilistic risk and reliability assessment. Unwin, 
S.D. (UKAEA Safety and Reliability Directorate, Cul- 
cheth). Sep 1984. 27p. United Kingdom Atomic Energy Au- 
thority, Wigshaw Lane, Culcheth, Warrington WA3 4NE. 
File Number T1I86901201. 

The concepts that underlie Zadeh’s fuzzy set theory are ex- 
plored and the formalism is developed to a degree that permits an 
introduction to the associated fuzzy logic. Fuzzy set theory is con- 
sidered as a basis upon which to model the imprecision and vague- 
ness inherent in the expert judgement of event likelihood (e.g., 
component failure) and, in the light of the preceding analysis, a 
mechanism for the propagation of such vagueness in risk and reli- 
ability assessment is proposed. 24 refs., 3 figs. 


28987 (UCRL—15793) Investigation of the moving finite 
element method as proposed by A.J. Wathen. Sincovec, R.F.; 
Aslam, S. (Colorado Univ., Colorado Springs (USA). Dept. 
of Computer Science). 26 Feb 1986. Contract W-7405- 
ENG-48. 69p. NTIS, PC A04/MF A0O1; 1; GPO Dep. File 
Number DE86009685. 

The Moving Finite Element (MFE) method is investigated 
for solving non-linear Partial Differential Equations (PDE’s) in one 
dimension with particular emphasis on equations that develop steep 
fronts and shocks. The MFE method allows the computational 
finite element mesh to continiously move and adjust with time in 
order to be able to resolve such sharp features. Degenercies arising 
from lack of curvature and element folding can lead to an indeter- 
minate system of MFE equations. Two methods for handling these 
degenercies are explored. One requires the use of penalty functions 
while the other provides a simple scheme for treating such degener- 
cies. Implicit and explicit time stepping procedures for solving the 
MFE equations are investigated. For systems of equations, use of 
one moving mesh for all components and separate moving mesh for 
each component is explored. 5 refs., 23 figs. 
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28988 (BNL—37761) Weak interactions from 1950-1960: 
a quantitative bibliometric study of the formation of a field. 
White, D.H.; Sullivan, D. (Carleton Coll., Northfield, MN 
(USA); Brookhaven National Lab., Upton, NY (USA)). Jan 
1986. Contract AC02-76CH00016. 35p. (CONF-8505176— 
4). NTIS, PC A03/MF A0O1; 1; GPO Dep. File Number 
DE86009427. 
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From Symposium on particle physics in the 1950's; Chicago, 
IL, USA (1 May 1985). 

A quantitative technique is illustrated which uses publication 
statistics from a bibliography of citations in the area of weak inter- 
actions to provide a view of trends and patterns in the development 
of the field during the period from 1950 to 1960. An overview is 
given of what the physicists working in weak interactions during 
this period were doing as indicated by an analysis of the subjects of 
their papers. The dominant problems and concerns are discussed. 
Focus is then turned to the events surrounding the emergence of 
the tau/theta particle puzzle, the discovery of parity nonconserva- 
tion, and the resolution offered by the V-A theory. Displaying the 
data from the citation index in unusual ways highlights dominant 
issues of the period, especially the close relationship between 
theory and experiment in the latter half of the decade. 64 refs., 14 
figs. (LEW) 
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28989 (AAEC/E—617) Effect of an applied toroidal mag- 
netic field on rotamak discharges. Trowse, J.; Durance, G.; 
Hogg, G.R.; Jones, I.R.; Tendys, J. (Australian Atomic 
Ener Commission Research Establishment, Lucas 
Heights). Dec 1984. 13p. NTIS (US Sales Only), PC A02/ 
MF AOl1. File Number DE86701758. 

The effect of an applied toroidal magnetic field upon the ro- 
tamak configuration has been investigated. It has been found that 
the configuration can be maintained for at least several millisec- 
onds, but it has not been unambiguously established whether the 
addition of the toroidal field is beneficial or detrimental to the rota- 
mak discharge. 


28990 (DOE/ER/51089—T3) STM Program quarterly 
progress, January 1-March 31, 1986. (TRW Space and Tech- 
nology Group, Redondo Beach, CA (USA)). 22 Apr 1986. 
Contract AC03-85ER51089. 14p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE86009734. 

This quarter efforts have been concentrated in performing 
measurements using the barium beam zeeman diagnostic of hot 
electron diamagnetism under various conditions in the STM device. 
A ring B of ~15% has been achieved with a W/sub perpendicular/ 
of ~13.4 Joules. The gradient in the magnetic field has not been 
reversed but is approximately zero over a finite region. In addition, 
we have been successful in creating broad disc like diamagnetism 
over 80% of the plasma diameter. Further gains in the efficiency of 
the heating process are expected by closing the cell cavity (C-2) 
that we are diagnosing with this diagnostic thus creating conditions 
similar to SM1. In SM1 higher stored energy and a reversal in the 
field gradient was achieved. 


28991 (DOE/ER/53104—TS5) Neoclassical MHD equa- 
tions for tokamaks. Callen, J.D.; Shaing, K.C. (Wisconsin 
Univ., Madison (USA). Dept. of Nuclear Engineering; Oak 
Ridge National Lab., TN (USA)). Mar 1986. Contract 
ACO02-80ER53104. 33p. (UWPR—85-8). NTIS, PC A03/ 
MF A01; GPO Dep. File Number DE86009463. 

The moment equation approach to neoclassical-type process- 
es is used to derive the flows, currents and resistive MHD-like 
equations for studying equilibria and instabilities in axisymmetric to- 
kamak plasmas operating in the banana-plateau collisionality regime 
(v* approx. 1). The resultant “neoclassical MHD” equations differ 
from the usual reduced equations of resistive MHD primarily by 
the addition of the important viscous relaxation effects within a 
magnetic flux surface. The primary effects of the parallel (poloidal) 
viscous relaxation are: (1) Rapid (~ v/sub i/) damping of the poloi- 
dal ion flow so the residual flow is only toroidal; (2) addition of the 
bootstrap current contribution to Ohm's laws; and (3) an enhanced 
(by B?/B/sub theta/*) polarization drift type term and consequent 
enhancement of the perpendicular dielectric constant due to parallel 
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flow inertia, which causes the equations to depend only on the po- 
loidal magnetic field B/sub 0/. Gyroviscosity (or diamagnetic vfis- 
cosity) effects are included to properly treat the diamagnetic flow 
effects. The nonlinear form of the neoclassical MHD equations is 
derived and shown to satisfy an energy conservation equation with 
dissipation arising from Joule and poloidal viscous heating, and 
transport due to classical and neoclassical diffusion. 


28992 (DOE/ER/53104—T6) Nonlinear growth of a 
single neoclassical MHD tearing mode in a tokamak. Qu, 
W.X.; Callen, J.D. (Wisconsin Univ., Madison (USA). Dept. 
of Nuclear Engineering). Oct 1985. Contract AC02- 
80ER53104. 24p. (OWPR—85-5). NTIS, PC A02/MF AO1; 
1; GPO Dep. File Number DE86008946. 

The nonlinear evolution equation for the growth of a single 
neoclassical MHD tearing mode is derived from the usual resistive 
MHD equations with neoclassical effects included. For the case A’ 
> 0 where the usual resistive MHD modes are unstable, in nonlin- 
ear neoclassical MHD there is an intermediate time regime in 
which the island width w grows only as t/sup 1/2/. However, 
eventually the neoclassical MHD tearing modes are found to enter 
the usual resistive MHD Rutherford regime where w oo t. Phys- 
ically, the neoclassical MHD bootstrap current effects modify the 
linear and early nonlinear growth of tearing modes. However, 
eventually the magnetic islands flatten the pressure gradient within 
the island to remove these effects and return, at long times, to the 
usual quasilinear picture for the nonlinear evolution of a single re- 
sistive MHD tearing mode. 


28993 (DOE/ER/53104—T7) Macroscopic stability for- 
malism for a tandem mirror with rf ponderomotive force ef- 
fects. Chun, S.T.; Callen, J.D. (Wisconsin Univ., Madison 
(USA). Dept. of Nuclear Engineering). Oct 1985. Contract 
AC02-80ER53104. 35p. (UWPR—85-7). NTIS, PC A03/ 
MF AO1; 1; GPO Dep. File Number DE86008949. 

The ponderomotive force arising from the rf field in the ion 
cyclotron frequency range is investigated and its effects on the dis- 
persion relation for the stability of low mode number modes in the 
tandem mirror analyzed. It is shown that the ponderomotive force 
from the E/sub L/ (left-circularly polarized) wave at a = 0/sub 
ci/ is zero rather than infinity due to the finite temperature effects. 
Also, the thermal effects on the force from the E/sub R/ and E/ 
sub z/ wave are calculated. The results show that thermal effects 
on the force are so crucial that they change the sign of the force 
due to the E/sub R/ and E/sub z/ waves in the Phaedrus tandem 
mirror parameter range. This may explain the Phaedrus experimen- 
tal results which are that the plasma is stable for w > w/sub ci/, 
but becomes unstable for » < w/sub ci/. The dispersion relation 
for the macroscopic stability of Phaedrus type plasmas is derived. 
Also, the m = 1 rigid mode of the plasma is analyzed, including 
the effects due to finite Larmor radius (FLR) and an ambipolar po- 
tential. 


28994 (DOE/ER/53104—T8) Moment approach to 
tandem mirror radial transport. Siebert, K.D.; Callen, J.D. 
(Wisconsin Univ., Madison (USA). Dept. of Nuclear Engi- 
neering). Feb 1986. Contract AC02-80ER53104. 17p. 
(UWPR—85-6). NTIS, PC A02/MF A001; GPO Dep. File 
Number DE86009168. 

A moment approach is proposed for the study of tandem 
mirror radial transport in the resonant plateau regime. The salient 
features of the method are described with reference to axisymme- 
tric tokamak transport theory. In particular, the importance of mo- 
mentum conservation to the establishment of the azimuthal vari- 
ations in the electrostatic potential is demonstrated. Also, an ad hoc 
drift kinetic equation is solved to determine parallel viscosity coeffi- 
cients which are required to close the moment system. 


28995 (DOE/ER/53207—1) Detrapping/retrapping orbits 
in stellarators. Progress report. Cary, J.R. (Colorado Univ., 
Boulder (USA). Dept. of Astrophysical Science). 1985. 
Contract FG02-85ER53207. 22p. NTIS, PC A02/MF AO0Ol1; 
GPO Dep. File Number DE86009304. 

The purpose of this study is to determine the time scale of 
the detrapping/retrapping process, calculate the collisionless trans- 





3893 / ERA-11/12 


port of these orbits and determine the effect of vacuum field opti- 
mization on these orbits. The time scale has been calculated. The 
major parts of the calculation of the collisionless transport have 
been completed. Moreover, the time scale calculation has been used 
to estimate the relevance of previous collisional transport calcula- 
tions. These estimates show that previous theories are not relevant 
to transport in stellarators in the expected case where a substantial 
ambipolar potential is present. Thus, new relevant regimes have 
been found. The scaling of stellarator transport in these regimes has 
been obtained. 


28996 (DOE/ET/51013—166) Plasma x-ray spectroscopy 
during lower hybrid current drive on Alcator. Texter, S.C. 
(Massachusetts Inst. of Tech., Cambridge (USA). Plasma 
Fusion Center). Feb 1986. Contract AC02-78ET51013. 
171p. (PFC/RR—85-24). Massachusetts Institute of Tech- 
nology, Plasma Fusion Center, 167 Albany St., Cambridge, 
MA 02139. File Number T186009044. 

Thesis. 
Lower hybrid current drive experiments have been per- 
formed on the Alcator C tokamak at plasma densities up to n-bar/ 
sub e/ = 1 x 10%‘ cm™® An equilibrium plasma current of several 
hundred kiloamperes has been maintained by the injected radiofre- 
quency power alone. Current drive requires the generation of a 
high energy electron tail, anisotropic in velocity space, which must 
be investigated in order to understand the physics issues related to 
lower hybrid current drive. Bremsstrahlung emission produced by 
this tail has been measured using Nal spectroscopy. Both the emis- 
sion profiles and the emission as a function of the angle between 
the magnetic axis and the emission direction have been measured. 
The profile measurements show that the emission is peaked on axis 
and that the spectra extend out to several hundred keV. The meas- 
urements of the emission as a function of angle are compared to the 
emission calculated from a reasonable model distribution function. 
The physical basis and the sensitivity of this modeling technique are 
discussed. The data indicate that the electron tail is nearly flat and 
is highly anisotropic extending in a preferred toroidal direction out 
to approximately 500 keV. The plasma properties that can be de- 
rived from this model are discussed. It is found that the stored 
energy in the tail is comparable to the stored energy in the bulk 
plasma. A detailed study also shows that the energy confinement 
for the tail is better than for the bulk plasma, and that the energy 
confinement time increases with tail electron energy. 


28997 (DOE/ET/51013—174) Alcator C vertical viewing 
electron cyclotron emission diagnostic. Kato, K.; Hutchinson, 
I.H. (Massachusetts Inst. of Tech., Cambridge (USA). 
Plasma Fusion Center). Mar 1986. Contract AC02- 
78ET51013. 15p. (PFC/CP—86-6; CONF-860324—22). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE86009074. 

From High temperature plasma diagnostics; Hilton Head 
Island, SC, USA (9 Mar 1986). 

Electron cyclotron emission measured vertically through the 
center of a tokamak plasma yields detailed information about the 
electron velocity distribution. A diagnostic developed for this pur- 
pose on Alcator C tokamak uses specialized focusing optics to 
obtain a well collimated viewing chord, a compact viewing dump 
made of pyrex or Macor to reduce the effects of wall reflection and 
depolarization, and a rapid-scan polarizing Michelson interferome- 
ter - InSb detector system for the spectrum measurement; all con- 
strained by the limited access and the compact size of Alcator C. 
Results of diffraction analysis are used to evaluate the theoretical 
performance of the optical system. 


28998 (DOE/ET/53088—180) Role of impurity dynamics 
in resistivity-gradient-driven turbulence and tokamak edge 
plasma phenomena. Hahm, T.S.; Diamond, P.H.; Terry, 
P.W.; Garcia, L.; Carreras, B.A. (Texas Univ., Austin 
(USA). Inst. for Fusion Studies; Oak Ridge National Lab., 
TN (USA)). Mar 1986. Contract FG05-80ET53088;AC0S5- 
840R21400. 47p. NTIS, PC A03/MF A0O1; 1; GPO Dep. 
File Number DE86009227. 

The role of impurity dynamics in resistivity gradient driven 
turbulence is investigated in the context of modeling tokamak edge 
plasma phenomena. The effects of impurity concentration fluctua- 
tions and gradients on the linear behavior of rippling instabilities 
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and on the nonlinear evolution and saturation of resistivity gradient 
driven turbulence are studied both analytically and computational- 
ly. At saturation, fluctuation levels and particle and thermal diffusi- 
vities are calculated. In particular, the mean-square turbulent radial 
velocity is given by <circumflex v/sub r/?> = (EoL/sub s/B/sub 
z/)? (L/sub/eta/~* + L/sub z~*')*, Thus, edged peaked impurity 
concentrations tend to enhance the turbulence, while axially peaked 
concentrations tend to quench it. The theoretical predictions are in 
semi-quantitative agreement with experimental results from the 
TEXT, Caltech, and Tosca tokamaks. Finally, a theory of the den- 
sity clamp observed during CO-NBI on the ISX-B tokamak is pro- 
posed. 


28999 (DOE/ET/53088—231) Anchor stabilization of 
trapped particle modes in mirror machines. Berk, H.L.; Ros- 
lyakov, G.V. (Texas Univ., Austin (USA). Inst. for Fusion 
Studies). Apr 1986. Contract FG05-80ET53088. 15p. 
(IFSR—231). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86008998. 

It is shown that for trapped particle modes in tandem mir- 
rors, the pressure of the passing particles in the anchor region intro- 
duces a stabilizing term proportional to the sum of the anchor’s 
field line curvature and total diamagnetic pressure. The theory is 
applied to the proposed gas dynamic trap experiment. 


29000 (DOE/ET/53088—232) Particle simulations of 
current driven drift waves in shearless and sheared magnetic 
fields. Leboeuf, J.N.; Thayer, D.R.; Sydora, R.D.; Dia- 
mond, P.H. (Texas Univ., Austin (USA). Inst. for Fusion 
Studies). Apr 1986. Contract FG05-80ET53088. 55p. 
(IFSR—232). NTIS, PC A04/MF A0O1; 1; GPO Dep. File 
Number DE86009228. 

The nonlinear behavior of the collisionless current driven 
drift instability in shearless and sheared magnetic fields is studied 
by means of particle simulation. Electrostatic models with guiding 
center electrons and full dynamic ions are used in both two-and- 
one-half and three dimensions. The electron current (J/sub paral- 
lel), in the direction parallel to the magnetic field but perpendicular 
to the density gradient in the x direction, is maintained throughout 
the simulation. Instability thresholds, growth rates, real frequency 
spectra, and mode structures observed in the simulation are in good 
agreement with theory. Saturation of the unstable modes occurs by 
a flattening of the electron distribution function in (x, v/sub paral- 
lel/) space. The measured potential saturation levels and final distri- 
bution functions are consistent with a quasilinear plateau theory for 
both shearless and sheared magnetic field configurations. 


29001 (GA-A—18413) Runaway effects on lower hybrid 
current ramp-up. Chan, V.S.; Liu, C.S.; Lee, Y.C. (GA 
Technologies, Inc., San Diego, CA (USA)). Apr 1986. Con- 
tract ACO3-84ER53158. 6p. (CONF-860412—3). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86009564. 

From 13. European conference on controlled fusion and 
plasma heating; Schliersee, F.R. Germany (14 Apr 1986). 

Runaway effects on lower hybrid current ramp-up are stud- 
ied numerically using a two-dimensional Fokker-Planck analysis 
and a nonlinear circuit equation. The runaways are produced by a 
back electric field initially created to offset the rf driven current. 
At high powers, the runaway production rate is large and an addi- 
tional inductive effect acts to saturate the back electric field. The 
current ramp-up efficiency, which is proportional to this electric 
field, is in turn reduced. This may explain an apparent limit in effi- 
ciency observed in experiments. However, the anomalous Doppler 
instability may be excited within a range of w/sub p//(/sub e/ 
when the inductive field exceeds a few percent of the Dreicer field. 
This is shown to drastically reduce the nonlinear inductance allow- 
ing the recovery of the linear current ramp-up efficiency. 


29002 (IFUSP-P—537) Mirnov oscillations in a small 
Tokamak. Tan, I.H.; Caldas, I.L.; Nascimento, I.C. do; 
Silva, R.P. da; Sanada, E.K.; Bruha, R. (Sao Paulo Univ. 
(Brazil). Inst. de Fisica). 1985. 10p. NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE86701767. 

The results obtained in the small tokamak TBR-1, concern- 
ing Mirnov oscillations are presented. The phase correlation 
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method using 20 magnetic coils was applied to determine the poloi- 
dal and toroidal mode numbers. The main modes detected had 
m=2 and m=3, both with n=1, for q sub(l) (the safety factor at 
the limiter) varying from 4 to 7. The amplitudes and frequencies 
were measured, and a discussion is made about the TBR-1 confine- 
ment and stability conditions. 


29003 (IPP—2/277) Measurements of the radiation 
energy distribution in the soft X-ray region in the Wendel- 
stein VII-A stellarator. Weller, A. (Max-Planck-Institut fuer 
Plasmaphysik, Garching (Germany, F.R.)). Oct 1985. 33p. 
NTIS (US Sales Only), PC A03/MF A01. File Number 
DE86751392. 

The soft X-ray radiation power with 400 eV <= E <= 
100 eV originating from resonance lines of C-, O-, Fe-, Cr-, Mo- 
impurities contributes the major part of the total radiation losses 
from the plasma centre. A coarse discrimination between the most 
important impurity species can be obtained by using an array of fil- 
ters consisting of different material. Different energy windows are 
defined by the energies of the corresponding L-line absorption 
edges of the filter materials. The radiation power of each energy 
band is monitored by a set of surface barrier diodes during the 
plasma discharges. Information about the energy spectrum is also 
provided by a two filter method giving an estimation of the mean 
radiation energy. In addition, X-ray pulse height analysis measure- 
ments are presented. The results are correlated with spectroscopic 
measurements. (orig.). 


29004 (IPP—2/278) Neutron flux measurements at the 
Wendelstein VII-A stellarator. Weller, A.; Maassberg, H 
(Max-Planck-Institut fuer Plasmaphysik, Garching (Germa- 
ny, F.R.)). Oct 1985. 24p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE86751391. 

In addition to charge exchange analysis (CX) and charge ex- 
change recombination spectroscopy (CXRS), the time evolution of 
the central ion temperature during neutral beam heated plasma dis- 
charges in the Wendelstein VII-A stellarator is derived from the 
neutron flux from thermal D-D reactions. In general, good quanti- 
tative agreement between the different methods is obtained. Neu- 
tron flux measurements also permit to investigate the slowing down 
of fast D*-ions from neutral beam injection (NBI). The results 
agree well with the predictions based on the assumption of a colli- 
sional slowing down mechanism. (orig.). 


29005 (IPPJ—678, pp 109-123) Charge equilibrium proc- 
esses of energetic incident ions and their range. Kawagoshi, 
Hiroshi; Karashima, Shosuke; Watanabe, Tsutomu. (Science 
Univ. of Tokyo, Japan. Faculty of Engineering). May 1984. 
NTIS (US Sales Only), PC A13/MF AO1. File Number 
DE86780446. (CONF-8311280—). 

From Collaborating research meeting on particle-beam appli- 
cations to fusion research; Nagoya, Japan (21 Nov 1983). 

The charge state of energetic ions passing through certain 
matter is varied by charge-exchange processes. A rate equation for 
charge fraction is given by using electron loss and capture cross 
sections in collision with a target atom under idealized conditions. 
We solved the rate equation of the charge-exchange process of a 
single electron in a form of linear coupled differential equation. Our 
calculations for the range of ions were carried out for He, Ne and 
Ar ions passing through an atomic hydrogen gas target. We discuss 
the charge states of the projectile in relation to a local charge bal- 
ance consituting a state of charge equilibrium in the target. 


29006 atone pp 124-133) Characteristics analysis 
of z-discharge plasma channel. Kato, Tomokazu. (Waseda 
Univ., Tokyo, Japan. School of Science and Engineering). 
May 1984. NTIS (US Sales Only), PC A13/MF AO1. File 
Number DE86780446. (CONF-8311280—). 

From Collaborating research meeting on particle-beam appli- 
cations to fusion research; Nagoya, Japan (21 Nov 1983). 

Characteristics of a z-discharge plasma channel is examined 
by taking account of the angular momentum of a beam ion around 
the z-axis with the aid of the Jacobian elliptic function, and its nu- 
merical analysis is given. The radius of an ion beam in a plasma 
channel becomes larger as the angular momentum around the z-axis 
increases. A measure of transmission characteristics for a five meter 


ERA-11/12 / 3894 


length plasma channel is computed by averaging the radial position 
of the ions over the injection angles ao between 0 and 0.2 radian. 


29007 (IPPJ—678, pp 134-141) Macroscopic analysis of 
rotating and propagating LIB. Murakami, Hiroyuki; Kawata, 
Shigeo; Niu, Keishiro. (Tokyo Metropolitan Coll. of Tech- 
nology, Japan). May 1984. NTIS (US Sales Only), PC A13/ 
MF AO1. File Number DE86780446. (CONF-8311280—). 

From Collaborating research meeting on particle-beam appli- 
cations to fusion research; Nagoya, Japan (21 Nov 1983). 

The stability of a propagating proton beam with rotation 
around the propagation axis is examined here numerically in the 
procedure of macroscopic analysis. 


29008 (IPP J—678) Proceedings of collaborating research 
meeting on particle-beam applications to fusion research. 
Yatsui, Kiyoshi. (Nagoya Univ. (Japan). Inst. of Plasma 
Physics). May 1984. 300p. (CONF-8311280—). NTIS (US 
Sales Only), PC A13/MF A0O1. File Number DE86780446. 

From Collaborating research meeting on particle-beam appli- 
cations to fusion research; Nagoya, Japan (21 Nov 1983). 

Separate abstracts were prepared for each of the included 


papers. (MOW) 


29009 (IPP J—697) Generation of suprathermal electrons 
during plasma current startup by lower hybrid waves in a to- 
kamak. Ohkubo, K.; Toi, K.; Kawahata, K. (Nagoya Univ. 
(Japan). Inst. of Plasma Physics). Oct 1984. 12p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE86701509. 

Suprathermal electrons which carry a seed current are gen- 
erated by non-resonant parametric decay instability during initial 
phase of lower hybrid current startup in the JIPPT-IITU tokamak. 
From the numerical analysis, it is found that parametrically excited 
lower hybrid waves at lower side band can bridge the spectral gap 
between the thermal velocity and the low velocity end in the pump 
power spectrum. 


29010 (IPPJ—700) Diffusion driven plasma current with 
turbulent dynamo. Ikuta, Kazunari. (Nagoya Univ. (Japan). 
Inst. of Plasma Physics). Oct 1984. 7p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE86701761. 

A possibility of a completely ""bootstraped” discharge is dis- 
cussed by taking the turbulent dynamo action of plasma into ac- 
count. 


29011 (JET-R—85-01) Scaling law systematics. Pfirsch, 
D.; Duechs, D.F. (Commission of the European Communi- 
ties, Abingdon (UK). JET Joint Undertaking). 1985. 21p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE86701763. 

A number of statistical implications of empirical scaling laws 
in form of power products obtained by linear regression are ana- 
lysed. The sensitivity of the error against a change of exponents is 
described by a sensitivity factor and the uncertainty of predictions 
by a “range of predictions factor’. Inner relations in the statistical 
material is discussed, as well as the consequences of discarding vari- 
ables. A recipe is given for the computations to be done. The 
whole is exemplified by considering scaling laws for the electron 
energy confinement time of ohmically heated tokamak plasmas. 


29012 (JET-R—85-02) Tables of excited quantum shell 
populations of hydrogen-like and lithium-like impurity ions in 
fusion plasmas. 1. The bundled n picture. Spence, J.; Sum- 
mers, H.P. (Commission of the European Communities, Ab- 
ingdon (UK). JET Joint Undertaking; Strathclyde Univ., 
Glasgow (UK)). 1985. 5ip. NTIS (US Sales Only), PC 
A04/MF A01. File Number DE86701764. 

Tables are provided from which the local emissivities of 
spectrum lines arising from transitions between principal quantum 
shells of hydrogen-like and lithium-like ions in a plasma may be de- 
rived easily, subject to knowledge of the local plasma conditions 
and impurity ionisation stage abundances. The bundled n picture, 
which assumes relative statistical populations of states correspond- 
ing to the same principal quantum number, is adopted. The selected 
tables presented cover ranges of electron temperature density, and 
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neutral beam energy. A number of hydrogen-like and lithium-like 
ions are given and the tables are suitable for a general approximate 
survey. The theoretical basis of the calculations is outlined and at- 
tention drawn to the principal approximations involved. 


29013 (LA-UR—86-811) High intensity lithium beam for 
Zeeman spectroscopy. Weber, P.G.; Masamune, S. (Los 
Alamos National Lab., NM (USA)). 1986. Contract W- 
7405-ENG-36. 13p. (CONF-860324—16). NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE86008716. 

From High temperature plasma diagnostics; Hilton Head 
Island, SC, USA (9 Mar 1986). 

The Zeeman splitting of neutral lithium introduced to a hot 
plasma as a beam may be used to determine both the magnitude 
and direction of the local magnetic field. Dye lasers can improve 
the sensitivity of the method, either by resonance fluorescence or 
by intracavity absorption. A limit on the applicability of this diag- 
nostic is set by the lithium density in the plasma. A high density, 80 
kV lithium beam has been developed to access plasmas of large di- 
mension and/or higher densities, or to permit measurements with 
better time resolution than with previous beams. The beam utilizes 
a high density lithium ion source. Diagnostics include 2-D ion beam 
profiling, Faraday cup, magnetic analyzer and a 'pepperpot’ probe 
for measurements of beam intensity, composition and divergence. 
Beam currents presently exceed 10 mA in a =2 cm diameter beam 
with a divergence of several milliradians. 


29014 (NRL-MR—5724) Numerical simulation of a low 
density plasma erosion opening switch. Grossmann, J.M.; Ot- 
tinger, P.F.; Neri, J.M.; Drobot, A.T. (Naval Research 
Lab., Washington, DC (USA). Plasma Physics Div.). 19 
Mar 1986. Contract AI08-79DP40092. 46p. NTIS, PC A03/ 
MF A0O1; GPO Dep. File Number DE86009119. 

The conduction of current through a low density (~ 10% 
cm~*) collisionless plasma injected between two coaxial conducting 
cylinders is simulated using a 2 1/2D, electromagnetic particle-in- 
cell code. Plasma is injected through the anode towards the cath- 
ode with flow velocity, V/sub F, and is assumed to be azimuthally 
symmetric. Current is driven through the plasma so that the 100 kA 
level is reached in ~5 ns. The opening process, when current is 
diverted to a load, is also treated. Electrons are found to carry cur- 
rent in a narrow current channel across the plasma by E x B drift. 
A large electric field is established by charge separation in the 
plasma in order to provide the drift. The motion of the anode end 
of the current channel controls the time of opening and is found to 
be independent of V/sub F/ and to depend strongly on density and 
length. 


29015 (ORNL/TM—9869) Electron cyclotron heating 
calculations for ATF. Goldfinger, R.C.; Batchelor, D.B. 
(Oak Ridge National Lab., TN (USA)). Mar 1986. Contract 
AC05-840R21400. 50p. NTIS, PC A03/MF A0O1; 1; GPO 
Dep. File Number DE86008951. 

The RAYS geometrical optics code has been used to calcu- 
late electron cyclotron wave propagation and heating in the Ad- 
vanced Toroidal Facility (ATF) device under construction at Oak 
Ridge National Laboratory (ORNL). The intent of this work is to 
predict the outcome of various heating scenarios and to give guid- 
ance in designing an optimum heating system. Particular attention is 
paid to the effects of wave polarization and antenna location. We 
investigate first and second harmonic cyclotron heating with the 
parameters predicted for steady-state ATF operation. We also simu- 
late the effect of wall reflections by calculating a uniform, isotropic 
flux of power radiating from the wall. These results, combined with 
the first-pass calculations, give a qualitative picture of the heat dep- 
osition profiles. From these results we identify the compromises 
that represent the optimum heating strategies for the ATF model 
considered here. Our basic conclusions are that second harmonic 
heating with the extraordinary mode (X-mode) gives the best result, 
with fundamental ordinary mode (O-mode) heating being slightly 
less efficient. Assuming the antenna location is restricted to the low 
magnetic field side, the antenna should be placed at phi = 0° (the 
toroidal angle where the helical coils are at the sides) for funda- 
mental heating and at phi = 15° (where the helical coils are at the 
top and bottom) for second harmonic heating. These recommenda- 
tions come directly from the ray tracing results as well as from a 
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theoretical identification of the relevant factors affecting the heat- 
ing. 


29016 (PFC/JA—86-11) High energy x-ray measure- 
ments during lower hybrid current drive on the Alcator C to- 
kamak,. Texter, S.; Knowlton, S.; Porkolab, M.; Takase, Y. 
(Massachusetts Inst. of Tech., Cambridge (USA). Plasma 
Fusion Center). Mar 1986. Contract AC02-78ET51013. 42p. 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE86009046. 

High energy x-ray emission (E/sub y/ > 20 keV) from su- 
perthermal plasma electrons during lower hybrid current drive on 
the Alcator C tokamak has been measured using Sodium iodide 
(Nal) scintillation spectroscopy. The x-ray spectra are generally 
linear on a semi-log plot of count rate vs. photon energy and 
extend out to several hundred keV. For the range of densities (anti 
n/sub e/ = 0.3 - 0.8x10'*cm™*) over which current drive was per- 
formed on Alcator, there was negligible emission before the injec- 
tion of radiofrequency (rf) wave power. The radial profiles of the 
emission were also measured and indicate that the current carrying, 
high energy electrons exist primarily within the inner half (r/a < 
1/2) of the plasma column. Plasma parameter scans produced vari- 
ations in the x-ray emission profiles that are consistent with changes 
in the launched Fourier power spectrum, and the conditions im- 
posed by lower hybrid wave accessibility. In addition, the velocity 
space distribution function of the energetic tail electrons has been 
determined using the angular variation in the x-ray emission. 


29017 (PPPL—2309) Studies of impurity behavior in 
TFTR. Hill, K.W.; Bitter, M.; Bretz, N.L.; Diesso, M.; Efth- 
imion, P.C.; Von Goeler, S.; Kiraly, J.; Ramsey, A.T.; 
Sauthoff, N.R.; Schivell, J. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.). Mar 1986. Contract AC02- 
76CH03073. 34p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86009754. 

Central medium- and low-Z impurity concentrations and Z/ 
sub eff/ have been measured by x-ray spectrometry in Tokamak 
Fusion Test Reactor discharges during three periods of operation. 
These were the (1) start-up period, (2) ohmic heating, and (3) 
ohmic heating portion of the two neutral beam periods, distin- 
guished mainly by different vacuum vessel internal hardware and 
increasing plasma current and toroidal field capability. Plasma pa- 
rameters spanned minor radius a = 0.41 - 0.83 m, major radius R 
= 2.1 - 3.1 m, current I/sub p = 0.25 - 2.0 MA, line-averaged elec- 
tron density n-bar/sub e/ = 0.9 - 4.0 x 10’® m~$, and toroidal mag- 
netic field B/sub T/ = 1.8 - 4.0 T. The metal impurities came 
mostly from the limiter. At low densities titanium or nickel ap- 
proached 1% of n/sub e/ during operation on a TiC-coated graph- 
ite or Inconel limiter, respectively. Lower levels of Cr, Fe, and Ni 
(30.1%) were observed with a graphite limiter at similarly low 
densities; these elements were removed mainly from stainless steel 
or Inconel hardware within the vacuum vessel during pulse dis- 
charge cleaning or plasma operation on an Inconel limiter and then 
deposited on the graphite limiter. Hardware closest to the graphite 
limiter contributed most to the deposits. 


29018 (PPPL—2311) Méicroinstability-based model for 
anomalous thermal confinement in tokamaks. Tang, W.M. 
(Princeton Univ., NJ (USA). Plasma Physics Lab.). Mar 
1986. Contract AC02-76CH03073. 39p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86009756. 

This paper deals with the formulation of microinstability- 
based thermal transport coefficients (chi/sub j/) for the purpose of 
modelling anomalous energy confinement properties in tokamak 
plasmas. Attention is primarily focused on ohmically heated dis- 
charges and the associated anomalous electron thermal transport. 
An appropriate expression for chi/sub e/ is developed which is 
consistent with reasonable global constraints on the current and 
electron temperature profiles as well as with the key properties of 
the kinetic instabilities most likely to be present. Comparisons of 
confinement scaling trends predicted by this model with the empiri- 
cal ohmic data base indicate quite favorable agreement. The subject 
of anomalous ion thermal transport and its implications for high 
density ohmic discharges and for auxiliary-heated plasmas is also 
addressed. 
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29019 (PPPL—2315) Fusion product measurements of 
the local icn thermal diffusivity in the PLT tokamak. Heid- 
brink, W.W.; Lovberg, J.; Strachan, J.D.; Bell, R.E. 
(Princeton Univ., NJ (USA). Plasma Physics Lab.). Mar 
1986. Contract AC02-76CH03073. 13p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86009747. 

Measurement of the gradient of the d-d fusion rate profile in 
an ohmic PLT plasma is used to deduce the gradient of the ion 
temperature and, thus, the local ion thermal diffusivity through an 
energy balance analysis. The inferred ion diffusivity is consistent 
with neoclassical theory. 


29020 (PPPL—2317) Physics of compact ignition toka- 
mak designs. Singer, C.E.; Ku, L.P.; Bateman, G.; Seidl, F.; 
Sugihara, M. (Princeton Univ., NJ (USA). Plasma Physics 
Lab.). Mar 1986. Contract AC02-76CH03073. 40p. (CONF- 
851102—108). NTIS, PC A03/MF A01; GPO Dep. File 
Number DE86009746. 

From 11. symposium on engineering problems in fusion re- 
search; Austin, TX, USA (18 Nov 1985). 

Models for predicting plasma performance in compact igni- 
tion experiments are constructed on the basis of theoretical and em- 
pirical constraints and data from tokamak experiments. Emphasis is 
placed on finding transport and confinement models which repro- 
duce results of both ohmically and auxiliary heated tokamak data. 
Illustrations of the application of the models to compact ignition 
designs are given. 


29021 (PPPL—2322) High resolution n = 3 ton = 2 

of neon-iike silver. Beiersdorfer, P.; Bitter, M.; von 
Goeler, S.; Cohen, S.; Hill, K.W.; Timberlake, J.; Walling, 
R.S.; Chen, M.H.; Hagelstein, P.L.; Scofield, J.H. (Prince- 
ton Univ., NJ (USA). Plasma Physics Lab.; Lawrence 
Livermore National Lab., CA (USA)). Apr 1986. Contract 
AC02-76CH03073. 58p. NTIS, PC A04/MF A01; GPO 
Dep. File Number DE86009748. 

Spectra of the n = 3 to n = 2 transitions in neon-like silver 
emitted from the Princeton Large Torus have been recorded with a 
high-resolution Bragg-crystal spectrometer. The measurements 
cover the wavelength region 3.3 to 4.1 A and include the forbidden 
3p — 2p electric quadrupole lines. Transitions in the adjacent 
sodium-like, and aluminum-like charge states of silver have also 
been observed and identified. The Ly-a spectra of hydrogen-like 
argon and iron, the Ka spectra of helium-like argon, potassium, 
manganese, and iron, and the Kf spectrum of helium-like argon fall 
in the same wavelength region in first or second order and have 
been measured concurrently. These spectra provide a coherent set 
of wavelength reference data obtained with the same spectrometer 
and from the same tokamak. This set is used as a basis to compare 
wavelength predictions for one- and two-electron systems to each 
other and to determine the transition energies of the silver lines 
with great accuracy. 


29022 (PPPL—2324) Calculation of coupling to slow and 
fast waves in the LHRF from phased waveguide arrays. 
Pinsker, R.I.; Duvall, R.E.; Fortgang, C.M.; Colestock, P.L. 
(Princeton Univ., NJ (USA). Plasma Physics Lab.). Apr 
1986. Contract AC02-76CH03073. 40p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE86009752. 

A previously reported algorithm for solving the problem of 
coupling electromagnetic energy in the LHRF from a phased array 
of identical rectangular waveguides to a plane-stratified, magnetized 
cold plasma is numerically implemented. The resulting computer 
codes are sufficiently general to allow for an arbitrary number of 
waveguides with finite dimensions in both poloidal and toroidal di- 
rections, and are thus capable of computing coupling to both slow 
and fast waves in the plasma. Some of the details of the implemen- 
tation and the extension of the algorithm to allow study of the Fou- 
rier spectrum of slow and fast waves launched by the array are dis- 
cussed. Good agreement is found with previously reported, less 
general work for the slow wave launching case. The effect of phas- 
ing multirow arrays in the poloidal direction is studied, and an 
asymmetry between phasing ‘up’ and ‘down’ is found that persists 
in the case where the plasma adjacent to the array is uniform. A 4 
x 3 array designed to launch fast waves of high phase velocity is 
studied. By using the optimal poloidal phasing, low reflection coef- 
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ficients (absolute value of R* = 20%) are found under some not 
unrealistic edge plasma conditions, but most of the input power is 
trapped in the outermost layer of the plasma. Implications of our 
results for fast wave current drive experiments are discussed. 


29023 (UCID—20739) Predictability of Rayleigh-Taylor 
instability. Viecelli, J.A. (Lawrence Livermore National 
Lab., CA (USA)). 27 Mar 1986. Contract W-7405-ENG-48. 
19p. NTIS, PC A02/MF AO01; 1; GPO Dep. File Number 
DE86009932. 

Numerical experiments modeling the Rayleigh Taylor insta- 
bility are carried out using a two-dimensional incompressible Euler- 
ian hydrodynamic code VFTS. The method of integrating the 
Navier-Stokes equations including the viscous terms is similar to 
that described in Kim and Moin, except that Lagrange particles 
have been added and provision for body forces is given. The Euler- 
ian method is 2nd order accurate in both space and time, and the 
Poisson equation for the effective pressure field is solved exactly at 
each time step using a cyclic reduction method. 3 refs., 3 figs. 


29024 (UCRL—15753) Ion dynamic effects on the line 
shapes of hydrogenic emitters in plasmas. Stamm, R.; Talin, 
B.; Pollock, E.L.; Iglesias, C.A. (Lawrence Livermore Na- 
tional Lab., CA (USA); Aix-Marseille-1 Univ., 13 - Mar- 
seille (France)). Oct 1985. Contract W-7405-ENG-48. 38p. 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE86009711. 

Ion dynamic effects on the spectral line shapes of highly 
charged hydrogenic emitters in plasmas are reexamined using mo- 
lecular dynamics simulations. The large effects previously predicted 
from the independent ion simulations are confirmed and qualitative- 
ly explained. The approach to the impact limit for ion broadening 
and the coupling between Doppler and Stark broadening have also 
been investigated. 21 refs., 11 figs., 1 tab. 


29025 (UCRL—94241) Neutral-particle densities outside 
the TMX-U plasma edge. Pickles, W.L.; Jong, R.A. (Law- 
rence Livermore National Lab., CA (USA)). 4 Mar 1986. 
Contract W-7405-ENG-48. 15p. (CONF-860324—23). 
NTIS, PC A02/MF AOl; GPO Dep. File Number 
DE86009404. 

From High temperature plasma diagnostics; Hilton Head 
Island, SC, USA (9 Mar 1986). 

Neutral molecular densities just outside the plasma edge are 
measured at 11 axial locations in Tandem Mirror Experiment-Up- 
grade (TMX-U). These densities are time dependent and vary 
greatly with different modes of TMX-U plasma operation. The den- 
sities are low in the ion-cyclotron resonance heated central cell be- 
cause of plasma pumping. The density is high in the plug near the 
sloshing-ion turning point. These densities are measured with a 
combination of new retractable, and fixed, magnetically unshielded 
Bayard-Alpert gauges that can be oriented to provide calibrated 
operation in the high (7-kG) MX-U magnetic fields. The role of the 
neutral density in simultaneously fueling and charge exchanging 
away the plug density is modeled using SMOKE, a Fokker-Planck 
code. 


29026 Fundamental ion-cyclotron frequency heating in to- 
kamaks, Fruchtman, A.; Weitzner, H. (Courant Institute of 
Mathematical Sciences, New York University, New York, 
New York 10012). Physics of Fluids; 29: No. 5, 1620- 
1628(May 1986). Contract AC02-76ER03077. 

The interaction of ions with waves at the fundamental ion- 
cyclotron frequency in tokamaks is studied without the assumption 
of geometrical optics. Instead, two small parameters, €, = rho/A 
and €2 = B/sub P//B/sub T/, are introduced, where rho is the 
Larmor radius, A is the wavelength, and B/sub P/ and B/sub T/ 
are the poloidal and toroidal magnetic fields. The heating at the 
resonance surface is studied for a given incoming wave without 
considering the problem of accessibility. The case €2>>«: is stud- 
ied in detail and a boundary layer analysis is performed at the reso- 
nance surface. The cold plasma theory is not valid at the resonance 
surface and the currents and fields are found by solving the 
Vlasov—Maxwell equations. The current is of nonlocal form, so 
that an integrodifferential equation is derived and solved numerical- 
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ly. Unlike the case of mirror geometry, in the tokamak the electric 
field is not constant across the boundary layer. The profiles of the 
electric field and energy flux are presented. It is shown that all the 
incoming flux is absorbed, and for these particular values of param- 
eters (€2>>€1:), there is strong heating at the fundamental reso- 
nance. In addition, the case when € is not much larger than ¢; is 
discussed and it is shown that there is not much heating. 


29027 Experimental study of equilibrium in a bumpy 
torus. Hiroe, S.; Cobble, J.A.; Colchin, R.J.; Chen, G.L.; 
Connor, K.A.; Goyer, J.R.; Solensten, L. (Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee 37831). Physics of 
Fluids; 29: No. 5, 1659-1668(May 1986). Contract ACO05- 
840R21400. 

Plasma equilibrium in the ELMO Bumpy Torus (EBT) [in 
Plasma Physics and Controlled Nuclear Fusion Research (IAEA, 
Tokyo, 1974), Vol. 2, p. 141; Plasma Phys. 25, 597 (1983)] was 
studied experimentally by measurements of the electrostatic poten- 
tial structure. Before an electron tail population is formed, the elec- 
tric field is found, roughly speaking, to be in the vertical direction. 
The appearance of a high-energy electron tail signals the formation 
of a negative potential well, and the potential contours start to nest. 
The potential contours are shifted inward with respect to the center 
of the conducting wall. The electric field between the plasma and 
the conducting wall forces the plasma inward, balancing the out- 
ward expansion force. This force balance provides a horizontal 
electric field that cancels the concentric radial electric field locally 
at the separatrix of the potential contour and leads to convective 
energy loss. 


29028 The electric dipole of a guiding center and the 
plasma momentum density. Kaufman, A.N. (Lawrence 
Berkeley Laboratory and Physics Department, University of 
California, Berkeley, California 94720). Physics of Fluids; 29: 
No. 5, 1736-1737(May 1986). Contract AC03-76SF00098. 

Pfirsch [Z. Naturforsch., Teil A 39, 1 (1984)] has shown that 
the charge and current density in the guiding-center representation 
have contributions from electric dipole moments and magnetic 
dipole corrections. These moments are interpreted in terms of ele- 
mentary guiding-center theory, and their role in the expression for 
the total momentum density is explained. 


29029 A thermal distribution function for relativistic 
magnetically insulated electron flows. Desjarlais, M.P.; 
Sudan, R.N. (Laboratory of Plasma Studies, Cornell Uni- 
versity, Ithaca, New York 14853). Physics of Fluids; 29: No. 
5, 1746-1748(May 1986). Contract AS08-81DP40139. 

A distribution function is presented that may be used to 
study the effects of finite temperature on the equilibrium and stabili- 
ty properties of magnetically insulated electron flows. This distribu- 
tion function has the useful property that it generates the thorough- 
ly studied class of constant Q = w’/sub p//1? equilibria in its zero- 
temperature limit. Analytic solutions are given for the general, con- 
stant Q, zero-temperature equilibria. 


29030 Collisional effects on trapped particle modes in 
tandem mirrors. Lane, B. (Plasma Fusion Center, Massachu- 
setts Institute of Technology, Cambridge, Massachusetts 
02139). Physics of Fluids; 29: No. 5, 1532-1546(May 1986). 
Contract AC02-78ETS51013. 

The effects of collisions on trapped particle modes in tandem 
mirrors are analyzed. Two regimes are considered, a low collisiona- 
lity regime »~w/sup i//sub asterisk/>v/sub e/ and a high colli- 
sionality regime v/sub i/<w<v/sub e/. The magnetic geometry of 
the equilibrium is left arbitrary and a pitch angle scattering opera- 
tor is used to model the effects of collisions. For a>v/sub e/ elec- 
tron collisions are found to destabilize an otherwise stable negative 
energy wave. Because of a boundary layer phenomenon, the 
growth rate scales as (v/sub e/’w/sub asterisk/’)'/sup //2. For v/ 
sub i/<@w<v/sub e/ two modes are obtained: (a) a flute mode 
whose stability is determined by the flux tube integral of the beta- 
weighted curvature drive, and (b) a dissipative trapped ion mode 
driven unstable by the difference in collisionality between electrons 
and ions. To first order in (w/v/sub e/), (v/sub i//w), (w/sub d// 
@), and k?/sub perpendicular/ rho?/sub i/ the stability and eigenfre- 
quency of the flute mode is independent of v/sub i/ while the dissi- 
pative trapped ion mode is damped by increasing ion collisionality. 
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29031 Tandem mirror trapped particle instability driven 
by axial shear in E x B rotation. Byers, J.A. (Lawrence 
Livermore National Laboratory, University of California, P. 
O. Box 5511, Livermore, California 94550). Physics of 
Fluids; 29: No. 5, 1547-1557(May 1986). Contract W-7405- 
ENG-48. 

A complete solution is obtained for the growth rate and real 
frequency of electrostatic trapped particle modes driven by the 
axial shear in the equilibrium E x B rotational frequency w/sub E/ 
in the eikonal limit for a simplified square well equilibrium model 
of a tandem mirror. The instability takes on a flute character for 
some region of parameter space, principally at low mode number 
and large passing fraction, with a growth rate y? = m?~((Aw/sub 
E/)), in agreement with prior calculations, but is nonflute else- 
where, even with zero curvature. The mode is more unstable for 
larger passing density in contrast to the curvature-driven trapped 
particle mode which is stable for larger passing density. This fea- 
ture makes the mode probably more dangerous for more strongly 
collisional devices. In the flute regime this mode appears identical 
to the magnetohydrodynamic (MHD) flute version of the shear 
mode. Depending on the sign of the charge of the passing species 
and the sign of the change in w/sub E/, this trapped particle mode 
can isolate itself to the center cell and thus avoid the stabilizing 
effect of strong anchor curvature and can do so without paying the 
MHD penalty for bending the field lines, thus requiring large 
center cell ion gyroradius for stabilization. For some typical tandem 
equilibria, this worst form of the mode is not possible since the 
mode tends to isolate to the anchor rather than to the center cell. 
In this case the shear in the rotation can also help to stabilize the 
curvature-driven mode. 


29032 Interchange, rotational, and ballooning stability of 
long-thin axisymmetric systems with finite-orbit effects. 
Cohen, B.I.; Freis, R.P.; Newcomb, W.A. (Lawrence Liver- 
more National Laboratory, University of California, Liver- 
more, California 94550). Physics of Fluids; 29: No. 5, 1558- 
1577(May 1986). Contract W-7405-ENG-48. 

The stability of axisymmetric tandem mirror plasmas with 
respect to interchange, rotational, and ballooning modes is investi- 
gated in the paraxial approximation. The stabilizing effects of finite 
orbits, rigid energetic fast-drifting electrons, nearby conducting 
walls, and line-tying by a cold plasma halo are incorporated. Nu- 
merical calculations are performed to construct equilibria with 
finite plasma pressure and to determine linear stability by integrat- 
ing a two-dimensional, initial-value equation. These numerical cal- 
culations support and extend analytical results. Analytical and nu- 
merical stability criteria are obtained. 


29033 Tandem-mirror trapped-particle modes at arbitrary 
collisionality. Cohen, R.H.; Nevins, W.M.; Berk, H.L. (Law- 
rence Livermore National Laboratory, University of Cali- 
fornia, Livermore, California 94550). Physics of Fluids; 29: 
No. 5, 1578-1586(May 1986). 

Tandem-mirror trapped-particle modes are studied in a 
model system consisting of two connected square wells represent- 
ing the solenoid and the end cells. Collisions are described by a Lo- 
rentz operator. A dispersion relation that is valid for arbitrary v/w 
(w = wave frequency, v = collision frequency) is derived. Four 
limits are investigated. When eequivalentvR/sub am//w <<1+p/ 
sub i//p/sub e/, where R/sub am/ is the mirror ratio separating 
electrons trapped in the anchor from those passing to the solenoid 
and p/sub e/ and p/sub i/ are the fractions of passing electrons and 
ions, collisions destabilize a trapped-particle mode that is stable in 
the collisionless limit; the growth rate is proportional to €'/sup //? 
for €< <1 and €/In € for 1+p/sub i//p/sub e/ > >e>>1. When € 
>>1+p/sub i//p/sub e/, the trapped-particle mode becomes a 
weakly growing drift wave with growth rate proportional to €~* In 
€ for v/w< <1 and v™! for v/w>>1; additionally identified are 
two flute modes, one of which is unstable for some parameters, and 
a strongly damped high-frequency mode. 
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29034 Effects of magnetic separatrix and pressure pedes- 
tal on finite beta external kink—tearing modes. Koo Lee, J. 
(GA Technologies, Inc., San Diego, California 92138). Phys- 
ics of Fluids; 29: No. 5, 1629-1632(May 1986). Contract 
ACO03-84ER53158. 

The roles of a magnetic separatrix and of a steep-edge pres- 
sure gradient on finite beta external kink and tearing modes in toka- 
maks are examined by using a newly developed initial value code. 
For fixed profiles of current density and pressure, the separatrix is 
found to have a weak effect on the linear characteristics of the 
global mode. The presence of a steep pressure gradient at the 
plasma edge reduces the overall growth rate in a similar fashion for 
both cases with and without the separatrix. 


29035 Current-driven drift waves in reversed field pinch- 
es. Gladd, N.T.; Krall, N.A. (SAYCOR, San Diego, Califor- 
nia 92138). Physics of Fluids; 29: No. 5, 1640-1650(May 
1986). 

Stability properties of current-driven drift waves are exam- 
ined in the parametric environment typical of the toroidal reversed 
field pinch. In particular, the effects of field-aligned current, plasma 
beta, collisionality, and magnetic shear are examined. Under condi- 
tions leading to instability, transport effects are calculated, and 
found to be dominated by the electromagnetic nature of this insta- 
bility. 


29036 Space potential distribution in the ISX-B tokamak. 
Hallock, G.A.; Mathew, J.; Jennings, W.C.; Hickok, R.L.; 
Wootton, A.J.; Isler, R.C. (Rensselaer Polytechnic Institute, 
Troy, New York 12181). Physical Review Letters; 56: No. 12, 
1248-1251(24 Mar 1986). Contract AC05-84OR21400. 

Plasma potentials have been measured for the first time in 
neutral-beam-heated tokamak discharges, with a heavy-ion beam 
probe. Radial profiles of these potentials are presented for coinjec- 
tion, counter injection, and balanced injection, and for plasmas 
having only Ohmic heating. They are found to be very dependent 
on the direction of rotation with respect to the plasma current. 
They are also found qualitatively consistent with those inferred 
from radial momentum balance with use of the measured toroidal 
rotation velocity. 


29037 Comment on "Energy transduction in pellet-inject- 
ed plasmas”. Schissel, D.P. (G. A. Technologies, Inc., San 
Diego, California 92138). Physical Review Letters; 56: No. 12, 
1310-1310(24 Mar 1986). Contract AC03-84ER51044. 

A Comment on the Letter by F. J. Mayer, Phys. Rev. Lett. 
55, 1673 (1985). 


29038 Mayers responds. Mayer, F.J. (KMS Fusion, Inc., 
Ann Arbor, Michigan 48106). Physical Review Letters; 56: 
No. 12, 1311-1311(24 Mar 1986). Contract AC08- 
82DP40152. 

A reply to the comment on energy transduction theory in 
pellet injecte plasma is presented. (AIP) 


29039 Numerical calculations using the full MHD equa- 
tions in toroidal geometry. Charlton, L.A.; Holmes, J.A.; 
Hicks, H.R.; Lynch, V.E.; Carreras, B.A. (Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee 37831). Journal of 
Computational Physics; 63: No. 1, 107-129(Mar 1986). Con- 
tract AC05-840R21400. 

A computer code has been constructed that solves the full 
magnetohydrodynamic (MHD) equations in toroidal geometry. The 
code is applicable to toroidal devices, including tokamaks, stellara- 
tors, and reversed field pinches. A fully implicit numerical tech- 
nique is used that allows linear eigenvalues and eigenfunctions to be 
found in a very few computational steps. Although the present 
work describes the solution of the linearized equations, generaliza- 
tion of the numerical method to the solution of the nonlinear prob- 
lem is straightforward. Use of the code is illustrated by calculating 
the n = 1 instability for a tokamak configuration. The results show 
the structural changes in the eigenfunctions as the plasma pressure 
is increased. 
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29040 Alfven wave studies on PRETEXT. Valanju, P.M.; 
Bengtson, R.D.; Booth, W.D.; Cook, R.W.; Evans, T.E.; 
Mahajan, S.M.; Oakes, M.E.; Ross, D.W.; Surko, C.M. (The 
University of Texas at Austin). AIP (American Institute of 
Physics) Conference Proceedings; 129: No. 1, 1-7(Jul 1985). 

The properties of low frequency Alfven waves in hot, mag- 
netically confined plasmas are quite unlike those in homogeneous 
media. Extensive theoretical studies have uncovered the Alfven 
continuum along with global Alfven eigenmodes (GAE). It has 
been suggested that such modes may be good candidates for rf 
heating below the ion cyclotron frequency. We present a unified in- 
vestigation on PRETEXT of the structure of the global modes. 
These measurements are made using two phased toroidal antennas. 
The GAE are predicted to appear as resonances in the antenna 
loading resistance and have been observed earlier on TCA. We find 
that in addition to antenna resistance and inductance, signals from 
magnetic probes at the plasma surface also exhibit this resonant be- 
havior. The plasma parameter dependence (i.e., the amplitude and 
location) of these resonancces is found in good agreement with the 
theory. Driven plasma density fluctuations with a rich spatial struc- 
ture are predicted to develop at these resonances; we have ob- 
served this structure using a COz lser interferometer. Results from 
the laser and impedance measurements along with antenna phasing 
permit assignment of mode numbers. Since the two-antenna config- 
uration can simultaneously excite more than one mode in the 
plasma, the resulting interference effects demand careful interpreta- 
tion of the spatial and temporal mode structures seen. These inter- 
ference effects provide both a challenge and an opportunity for an 
optimum antenna design in an Alfven heating experiment. 


29041 Alfven wave heating on Tokapole II. Kortbawi, 
D.; Eldridge, O. (University of Wisconsin-Madison). AIP 
(American Institute of Physics) Conference Proceedings; 129: 
No. 1, 12-15(Jul 1985). 

Alfven wave experiments are being conducted on the Toka- 
pole Ii tokamak, backed up by theoretical work. Several antenna 
designs are being tested. Earlier results with antennas carrying cur- 
rent in a primarily toroidal direction have shown significant loading 
with a strong dependence on the angle of the currents w.r.t. the 
equilibrium field. In such cases magnetic probes detect strong sig- 
nals in the scrape-off region, and there is little or no evidence of 
bulk heating despite P/sub R//sub F//P/sub OHMIC/~ 30-50%. 
A new antenna design to allow launching with any polarization and 
upgraded diagnostics is being installed. The experimental antenna 
loading is compared to a slab model in the MHD limit, with given 
density and current profiles and zero pressure. The antenna is mod- 
eled by a single, thin folded strap in vacuum, with variable orienta- 
tion. The effects of the far wall and of eigenmodes are removed by 
assuming that each Fourier component of the wave damps expon- 
entially on the far side of the Alfven resonant surface. The calculat- 
ed radiation resistance is in the milliohm range and varies slowly 
with antenna orientation. 


29042 Alfven wave impedance studies on PRETEXT. 
Booth, W.D.; Valanju, P.M.; Oakes, M.E.; Bengtson, R.D. 
(Department of Physics, University of Texas at Austin, 
Austin, Texas 78712). AIP (American Institute of Physics) 
Conference Proceedings; 129: No. 1, 20-23(Jul 1985). 

Two quarter turn toroidal antennas are mounted in the mid- 
plane of the PRETEXT tokamak at the outer radius and located 
180° apart toroidally. The currents in the antennas are run with rel- 
ative phases of 0° and 180° The tokamak is operated such that an 
extensive density scan is available on each shot. Magnetic probes 
located at the plasma edge monitor all rf field components. Global 
Alfven Eigenmodes are seen as resonances in the antenna resistance 
and inductance; these modes are also evident as resonances in the 
magnetic field components. Mode numbers suggested from these 
measurements and impedance values are compared with theoretical 
predictions’. CO. laser interferometer measurements of rf density 
profiles were present on shots at 2.1 Mhz and were used in mode 
identification. 
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29043 Ion cyclotron heating in TMX-U. Dimonte, G.; 
Molvik, A.W.; Campbell, R.; Barter, J.; Cummins, W.F.; 
Falabella, S.; Poulsen, P.; Romesser, T. (Lawrence Liver- 
more National Laboratory, Livermore, California 94550). 
AIP (American Institute of Physics) Conference Proceedings; 
129: No. 1, 24-27(Jul 1985). Contract W-7405-ENG-48. 

The initial experiment to optimize an ICH system on TMX- 
U is described.(AIP) 


29044 ICRF heating on ATF. Baity, F.W.; Hoffman, 
D.J.; Owens, T.L. (Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37831). AIP (American Institute of Physics) 
Conference Proceedings; 129: No. 1, 32-35(Jul 1985). 

During the initial pulsed phase of operation of ATF, a varie- 
ty of heating schemes will be undertaken, including ECH, ICRF 
heating, and neutral beam heating. Various ICRF heating methods 
will be examined, using existing rf sources. During later long-pulse 
or steady-state operation of ATF, ICRF heating may be selected 
for a high-power upgrade. The design of the ATF ICRF heating 
launchers will utilize advances made in the national rf development 
program at ORNL. 


29045 Lower hybrid current ramp-up experiments and 
density limit on Alcator C. Takase, Y.; Knowlton, S.; 
McDermott, S.; Porkolab, M.; Texter, S.; Fiore, C.; 
McCool, S.; Pribyl, P.; Rice, J. (Plasma Fusion Center, 
Massachusetts Institute of Technology, Cambridge, Massa- 
chusetts 02139). AIP (American Institute of Physics) Confer- 
ence Proceedings; 129: No. 1, 186-190(Jul 1985). Contract 
AC02-78ETS51013. 

Lower hybrid plasma current ramp-up efficiencies at densi- 
ties n-bar/sub e/> or =1 x 10'* cm™® are investigated. The ramp- 
up efficiency P/sub e//sub 1//P/sub r//sub f/ of almost 100% is 
obtained shortly after the rf turn on, but the efficiency drops to 
typically 5-10% after this initial transient which dies away in about 
50ms. The cut-off density for electron tail formation was also inves- 
tigated. It correlated with the onset of parametric decay and ion 
tail formation near the plasma edge. However, at high magnetic 
fields and high plasma currents (B = 10T, Il/sub p/ = 0.5MA, H 
plasma) an ion tail was observed even below the parametric thresh- 
old density. 


29046 Whistler mode startup in the Michigan Mirror 
Machine. Booske, J.; Getty, W.D.; Gilgenbach, R.M.; 
Goodman, T.; Whaley, D.; Olivieri, R.; Pitcher, E.; Simon- 
etti, L. (University of Michigan and R. A. Jong, LLNL). 
AIP (American Institute of Physics) Conference Proceedings; 
129: No. 1, 204-208(Jul 1985). 

Results of investigations of whistler mode ECRH plasma 
startup in the Michigan Mirror Machine are presented. Electron-ve- 
locity-distribution and plasma-spatial-distribution time evolution are 
characterized by measurements from axially and radially moveable 
Langmuir probes, an endloss current detector, an electron cyclo- 
tron emission radiometer, a foil-filtered X-ray detector, and a dia- 
magnetic loop at the mirror midplane. Measurements of the buildup 
of both electron density and perpendicular pressure (nkT/sub per- 
pendicular/) are compared to predictions from various numerical 
models. Both modeling and data suggest the creation of a highly 
anisotropic electron velocity distribution function with a "sloshing 
electron” axial density profile. 


29047 TMX-U high frequency central-cell electron heat- 
ing. Cummins, W.F.; Barter, J.D.; Dimonte, G.; Falabella, 
S.; Molvik, A.W.; Poulsen, P. (Lawrence Livermore Na- 
tional Laboratory, Livermore, California 94550). AJP 
(American Institute of Physics) Conference Proceedings; 129: 
No. 1, 209-212(Jul 1985). 

A correlation is shown to exist between the center-cell core 
electron temperature and loss power and the 2.67 MHz power cou- 
pled from the slot antenna system. The slot was operated in the 
full-wave excitation mode (1). Nominal r = 0 density was 4-612 
cm~*. Sufficient radial profile data was obtained to allow a compar- 
ison with the r.f. coupling code predictions (2) for both the Slot 
and 2-170 Loop. Comparison of the experimental data with predict- 
ed values of r.f. power absorption on axis indicate that the major 
contribution was from the Slot. An investigation of the r.f. wave 
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spectra for these conditions indicates that this heating results from 
Landau damping of the cold plasma wave which is coupled to the 
m = +-l ICRF wave near the perpendicular cyclotron resonance 


boundary. 


29048 The role of ECRH in potential formation for 
tandem mirrors. Rognlien, T.D.; Matsuda, Y.; Stewart, J.J. 
(Lawrence Livermore National Laboratory, University of 
California, Livermore, California 94550). AIP (American In- 
stitute of Physics) Conference Proceedings; 129: No. 1, 227- 
230(Jul 1985). Contract W-7405-ENG-48. 

Results of a numerical study of electron confinement in a 
mirror cell owing to fundamental heating as the level of the rf elec- 
tric field is increased are given. Also it is shown that moderate 
levels of uniformly distributed rf fields can result in very hot (>250 
keV) tails in the electron distribution as seen in TMX-U 
experiment.(AIP)=ic)=/sub parallel/ pass through locations where 
several branches of electromagnetic hot plasma modes with large 
right hand components may exist; one of them is the branch of the 
extraordinary mode (X-mode) and others are new modes. Possibili- 
ties of electron heating through mode conversions to those modes 
are discussed. 


29049 Electron and ion cyclotron heating calculations in 
the Tandem-mirror modeling code MERTH. Smith, G.R. 
(Lawrence Livermore National Laboratory, University of 
California, Livermore, California 94550). AIP (American In- 
stitute of Physics) Conference Proceedings; 129: No. 1, 231- 
234(Jul 1985). Contract W-7405-ENG-48. 

A method for developing a modeling code (MERTH) for 
electron and ion cyclotron heating calculations in the tandem 
mirror is described. 


29050 Laser ionization of lithium vapor. Rice, J.K.; 
Tisone, G.C. (Sandia National Labs., Albuquerque, NM). pp 
MB-S5 of 37th annual gaseous electronics conference. Beatty, 
E.C. Boulder, CO; University of Colorado (1984). (CONF- 
841086—). 

From 37. gaseous electronics conference; Boulder, CO, USA 
(9 Oct 1984). 

A promising method of efficiently producing a lithium 
plasma suitable for application to ion-beam fusion is based on laser 
saturation of the lithium resonance transition at 670.8 nm. We have 
developed a numerical model of this process, including a space- and 
timedependent description of laser absorption and collisional-kinetic 
processes. The time dependence of the ionization process and the 
time dependence of the fluorescence from the 7S and 7D have been 
measured in a column of Li vapor. Measurements have been made 
at Li densities up to 101*/cm® and laser intensities up to 10° W/cm”. 
The results of these measurements are compared with model pre- 
dictions. 


29051 A twenty channel imaging FIR interferometer and 
polarimeter. Young, P.; Luhmann, N.C.; Neikirk, D.P.; Pee- 
bles, W.A.; Rutledge, D.B.; Tong, P. (UCLA, Los Angeles, 
CA). pp 16 of 1983 IEEE interation conference on plasma 
science. New York, NY; IEEE (1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

The authors have developed a novel multichannel (20) FIR 
interferometer and polarimeter in order to accurately unfold the 
current profile in a tokamak plasma. They outline the principle of 
operation as well as recent tokamak results. The optical system 
adopted is that of a Mach-Zender interferometer. The reference 
arm is frequency shifted by a rotating grating and then recombined 
with the plasma arm to produce a 90 kHz beat signal. The probe 
beam is expanded to an elliptical (b/a { 3) crosssection. The beam 
propagates through the plasma which produces a spatially varying 
phase shift across the beam. After exiting through the other toka- 
mak port the beam is then imaged onto an array of detectors. Each 
detector sees a different portion of the plasma so that one has a 
multichannel system, the number of channels being determined by 
the number of detectros in the image plane. The detector array 
consists of a line of bismuth microbolometers, bow tie antenna cou- 
pling and hemispherical substrate lens to eliminate surface waves. 
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29052 Far forward scattering in the far-infrared. James, 
B.W.; Luhmann, N.C.; Peebles, W.A.; Yu, C.X. (University 
of California, Los Angeles, CA). pp 17 of 1983 IEEE inter- 
ation conference on plasma science. New York, NY; IEEE 
(1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

In contrast to the more usual angularly resolved scattering, 
far forward scattering, as the name implies, involves the scattering 
of radiation within the divergence of the probe beam. This, of 
course, means that long wavelength phenomena are being studied. 
The technique is complementary to large angle scattering extending 
the observable wavenumber range. The application of diffraction 
theory to calculate the amplitude and phase changes resulting from 
the passage of an e.m. wave through a coherent plasma density 
fluctuation results in a relatively simple analysis when Gaussian 
beam propagation is assumed. This theory has been confirmed at 
visible wavelengths both by Evans et. al. and by the authors. Com- 
parison between theory and experiment is shown. Scattering was 
performed at 1.22 mm from ion acoustic waves launched in a labo- 
ratory plasma. Agreement is reasonable but not perfect expecially 
at longer wavenumbers. Further experimental data under varying 
conditions were also found to qualitatively agree with theoretical 
expectations, but quantitative departures were always present. 


29053 A new interpretation of virtual cathode oscilla- 
tions. Kadish, A. (Los Alamos National Laboratory, Ad- 
vanced Concepts and Plasma Applications Group, Los 
Alamos, NM). pp 34-35 of 1983 IEEE interation conference 
on plasma science. New York, NY; IEEE (1983). (CONF- 
830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

Nonlinear analysis of the pressureless plasma equations with- 
out magnetic fields has led to the discovery that acceleration of a 
virtual cathode can only occur as the result of the formation of a 
shock at the cathode. Comparison of the theory with simulation 
suggests that many important relativistic beam phenomena can be 
explained in terms of macroscopic collective effects involving only 
the plasma and electric field. 


29054 Filamentation instability of ion acoustic waves 
driven by a relativistic electron beam. Lee, H.; Jones, M.E. 
(Advanced Concepts and Plasma Applications Group, Los 
Alamos National Laboratory, Los Alamos, NM). pp 49 of 
1983 IEEE interation conference on plasma science. New 
York, NY; IEEE (1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

Filamentation has been observed in several beam-plasma 
interaction experiments. The well-known Weibel or filamentation 
instability has been suggested as a mechanism to account for the ex- 
perimental observations. However, unless the plasma is very colli- 
sional, the two-stream branch of the beam-plasma instability will 
have a larger growth rate than the Weibel branch. The high-fre- 
quency two-stream instability heats the plasma electrons while leav- 
ing the ions relatively unperturbed. When this happens, the electron 
temperature will rapidly exceed the ion temperature and ion acous- 
tic waves can be excited in the system. In addition to the usual 
return current driven ion acoustic or Buneman instabilities, the au- 
thors find that the beam can excite ion acoustic waves directly. Be- 
cause the speed of relativistic beams greatly exceeds the sound 
speed in the plasma, the instability exists only very obliquely to the 
beam direction. Thus, this instability would manifest itself by fila- 
mentation of the beam and plasma. The fully electromagnetic dis- 
persion relation for relativistic beams has been analyzed for this in- 
stability. Details of the linear dispersion analysis and particle-in-cell 
simulation results are presented. 
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REFER ALSO TO CITATION(S) 27604, 27608, 27617, 27618, 27625, 27642, 
27649, 27974, 27997 


29055 (AAEC/E—603) Effects of rotating field frequency 
on the rotamak configuration. Durance, G.; Hogg, G.R.; 
Tendys, J. (Australian Atomic Energy Commission Re- 
search Establishment, Lucas Heights). Dec 1984. 17p. NTIS 
(US Sales Only), PC A0O2/MF AOl. File Number 
DE86701757. 

Experiments have been undertaken at three rotating field fre- 
quencies, 1.0, 1.85 and 3.5 MHz, to determine the effect upon the 
rotamak configuration and the driven toroidal current. Toroidal 
current has been driven at all three rotating field frequencies for 
each of the gases studied. The results indicate that the 1.0 MHz fre- 
quency chosen for the rotating field in the high power AAEC rota- 
mak experiments appears to be satisfactory. 


29056 (CONF-850507—61) Fusion neutronics calcula- 
tional benchmarks for basic nuclear data and transport codes 
intercomparison. Youssef, M.; Jung, J.; Sawan, M. (Califor- 
nia Univ., Los Angeles (USA). School of Engineering and 
Applied Science; Argonne National Lab., IL (USA); Wis- 
consin Univ., Madison (USA). Dept. of Nuclear Engineer- 
ing). May 1985. Contract AS03-84ER52103. Sp. NTIS, PC 
A02/MF A011; 1; GPO Dep. File Number DE86009483. 

From International conference on nuclear data for basic and 
applied science; Santa Fe, NM, USA (13 May 1985). 

Four calculational benchmarks have been selected to com- 
pare various nuclear data libraries based on both ENDF/B-IV and 
V, and to compare results from various transport codes. Discrepan- 
cies up to 20% in tritium production from *Li were found and 
have been attributed mainly to differences in current ENDF/B-IV 
and V evaluations, while ~4% is attributed to differences in the 
group structure of the libraries used. Results from MCNP and VIP 
Monte Carlo codes are in good agreement, but MORSE calcula- 
tions show good agreement only for high threshold reactions. 


29057 (DOE/ER/52103—3) US/JAERI fusion neutron- 
ics calculational benchmarks for nuclear data and codes inter- 
comparison. Youssef, M.Z. (ed.). (California Univ., Los An- 
geles (USA). Dept. of Mechanical, Aerospace and Nuclear 
Engineering; Japan Atomic Energy Research Inst., Tokai, 
Ibaraki). Dec 1985. Contract AS03-84ER52103. 299p. 
(JAERI-M—85-201; PPG—900; UCLA-ENG—85-37). 
NTIS, PC A13/MF AOl1; 1; GPO Dep. File Number 
DE86009383. 

The US Department of Energy (DOE) and the Japan 
Atomic Energy Research Institute (JAERI) have been involved in 
a collaborative research program on fusion neutronics. The pro- 
gram focuses on performing post- and pre-analyses for the integral 
experiments conducted at the fusion neutronics source (FNS) facili- 
ty at JAERI. The main general objectives of the program are: (a) 
to provide experimental data needed to determine the accuracy, 
guide the development and establish the validity of computational 
methods and the nuclear data base; (b) to provide the data base re- 
quired to evaluate the overall uncertainty (both analytical and ex- 
perimental) in estimating key parameters of importance in fusion 
blanket design (e.g., tritium production rate, nuclear heating rate, 
dose rate, etc.); (c) to intercompare various measuring techniques 
and to increase the reliability of measurements by developing more 
advanced detectors; (d) to provide experimental data to assist in the 
selection of materials and configuration of candidate blanket con- 
cepts from the neutronics viewpoint. 


29058 (DOE/ER/52103—4) Fusion breeder neutronics. 
Final report. Youssef, M.Z.; Abdou, M.A. (California Univ., 
Los Angeles (USA). Dept. of Fusion Engineering). Mar 
1986. Contract AS03-84ER52103. 13p. (UCLA-ENG—86- 
21; PPG—960). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE86009291. 

Research efforts in fusion breeder neutronics have been fo- 
cused on two tasks that are strongly related. Efforts in Task 1 con- 
centrate on examining the required conditions to sustain fuel self- 
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sufficiency in fusion reactors operated on a D-T fuel cycle. In this 
respect, in-depth and detailed engineering analyses have been per- 
formed on various blanket and reactor concepts to verify the poten- 
tial of each blanket concept to exhibit a tritium breeding ratio 
(TBR) in excess of unity by a margin that compensates for losses, 
radioactive decay and other inventory requirements. Efforts in 
Task 2 concentrate on evaluating the overall uncertainties (both ex- 
perimental and analytical) associated with the TBR. 


29059 (DOE/ER/80151—T1) Superconducting magnetic 
shields for neutral beam injectors. Final report. (Applied Sci- 
ences Consultants, Inc., Sunnyvale, CA (USA)). Apr 1985. 
Contract AC03-84ER80151. 5ip. NTIS, PC A04/MF A011; 
1; GPO Dep. File Number DE86009474. 

Large high energy deuterium neutral beams which must be 
made from negative ions require extensive magnetic shielding 
against the intense fringe fields surrounding a magnetic fusion 
power plant. The feasibility of shielding by multilayer sheets of 
copper-superconducting laminated material was investigated. It was 
found that, if necessary fabrication techniques are developed, intrin- 
sically stable type II superconductors will be able to shield against 
the magnetic fields of the fusion reactors. Among the immediate 
benefits of this research is better magnetic shields for neutral beam 
injectors in support of DOE's fusion program. Another application 
may be in the space vehicles, where difficulties in transporting 
heavy p-metal sections may make a comparatively light supercon- 
ducting shield attractive. Also, as high-field superconducting mag- 
nets find widespread applications, the need for high-intensity mag- 
netic shielding will increase. As a result, the commercial market for 
the magnetic shields should expand along with the market for su- 
perconducting magnets. 


29060 (DOE/ET/51013—173) Circular waveguide mode 
converters at 140 GHz. Trulsen, J.; Woskoboinikow, P.; 
Temkin, R.J. (Massachusetts Inst. of Tech., Cambridge 


(USA). Plasma Fusion Center). Jan 1986. Contract AC02- 
78ET51013. 62p. (PFC/RR—86-2). NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE86009075. 

A unified derivation of the coupled mode equations for cir- 
cular waveguide is presented. Also, approximate design criteria for 
TE/sub On/ to TE/sub On’/ axisymmetric, TEo: to TE: wriggle, 
and TEo: to TMi: bend converters are reviewed. Numerically solv- 
ing the coupled mode equations, an optimized set of mode convert- 
ers has been designed for conversion of a 2 millimeter wave TEos 
mode into TE:. This set consists of axisymmetric TEos to TEo2 and 
TEo2 to TEo: converters followed by a wriggle TEo: to TE: con- 
verter. This mode converter set was fabricated and tested using a 3 
kW, 137 GHz gyrotron. A TE: mode purity of better than 97% 
was achieved. The TEo: to TE:: wriggle converter was experimen- 
tally optimized for a measured conversion efficiency of better than 
99% not including ohmic losses. 


29061 (EGG-M—01686) Safety and environmental chal- 
lenges in materials selection. Piet, S.J. (EG and G Idaho, 
Inc., Idaho Falls (USA)). 1986. Contract AC07-761D01570. 
24p. (CONF-860421—22). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE86009069. 

From 2. international conference on fusion reactor materials 
(ICFRM-2); Chicago, IL, USA (13 Apr 1986). 

The single most significant factor determining the safety and 
environmental characteristics of a fusion power plant is the choice 
of near-plasma materials. The three purposes of the paper are to (a) 
very briefly summarize the key safety issues, (b) examine the cur- 
rent state of knowledge concerning which elements and material 
compositions appear to be the best selections from the safety per- 
spective, and (c) provide some thoughts on future directions in ma- 
terials research and selection. With the more conventional materials 
currently being pursued, it is likely that an attractive fusion product 
will be possible. However, it is also likely that further innovation 
can lead to superior materials. Enough is known to provide guid- 
ance on future directions so as to help fulfill fusion’s highest poten- 
tial. Preferred materials include helium, lithium, and flibe (LiF- 
BeF2) as contents; certain ceramics, lithium, and flibe as tritium 
breeders; silicon carbide, vanadium alloy, and “clean” ferritic steels 
as structural materials. 
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29062 (EIR—574) Effect of self-shielding of resonance 
cross sections on the performance of some promising fusion 
blanket designs. A report on work done under the joint Gen- 
eral Atomic Technologies Inc./Swiss Federal Institute for Re- 
actor Research Cooperative Program. Cheng, E.T.; Pelloni, 
S. (Eidgenoessisches Inst. fuer Reaktorforschung, Wueren- 
lingen (Switzerland)). Oct 1985. 28p. NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE86701769. 

The effect of self-shielding of resonance cross sections on the 
tritium breeding ratio was investigated for three promising fusion 
blanket designs with liquid lithium, lithium oxide and lithium-lead 
breeders. Calculations were performed using ANISN and MCNP 
transport codes with the ENDF/B-V based nuclear data libraries. 
It is found that the self-shielding effect cannot be neglected in the 
blanket design if the blanket is neutron leaky in the case when the 
blanket is thin or with lower Li-6 enrichment in Li. This may result 
in an underestimate of the tritium breeding ratio if the cross sec- 
tions are infinitely diluted. This is due to the resonances in the 
structure materials in which the absorption cross sections are en- 
hanced in the infinitely diluted case. Thus the effect of self-shield- 
ing of resonance cross sections should be considered in neutronics 
calculations of fusion reactors. It is shown that the MCNP results 
are better reproduced by those from the transport code with the 
infinitely diluted library. This is probably due to the weight func- 
tion used to generate the library and to the number of groups con- 
sidered. Thus for fusion applications it is recommended to collapse 
broad group cross sections with the spectrum obtained from an ac- 
curate calculation based on many fine groups. 


29063 (HEDL—7551) Activation calculations with an ex- 
panded cross-section library. Doran, D.G.; Mann, F.M. 
(Hanford Engineering Development Lab., Richland, WA 
(USA)). Aug 1985. Contract AC06-76FF02170. 7p. NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE86009422. 

The activation of a number of elements has been calculated 
for 10 and 40 MW-y/m? at a STARFIRE first wall location using a 
greatly expanded cross-section library and multiple time steps. The 
results for critical radioisotopes (those that lead to concentration 
limits to meet low level radwaste criteria) are consistent at the 
lower fluence with earlier work, and found to increase nearly lin- 
early with fluence. 


29064 (IFUSP-P—539) Resonant fields created by spiral 
electric currents in Tekamaks. Fernandes, A.S.; Caldas, I.L. 
(Sao Paulo Univ. (Brazil). Inst. de Fisica). 1985. 22p. (In 
Portuguese). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE86701759. 

The influence of the resonant magnetic perturbations, cre- 
ated by electric currents in spirals, on the plasma confinement in a 
tokamak with circular section and large aspect ratio is investigated. 
These perturbations create magnetic islands around the rational 
magnetic surface which has the helicity of the helicoidal currents. 
The intensities of these currents are calculated in order to find if 
the magnetic islands will reach the limiter or other rational surfaces 
that could provoke a plasma disruption. The electric current inten- 
sities are estimated, in two spiral sets with different helicities, which 
create a predominantly stocastic region among the rational magnet- 
ic surfaces with these helicities. 


29065 (IPPJ—678, pp 1-19) Production of rotating ion 
layer by normal injection of pulsed ion beam. Ikehata, Taka- 
shi; Kawabe, Takaya. (Tsukuba Univ., Sakura, Ibaraki, 
Japan. Inst. of Physics). May 1984. NTIS (US Sales Only), 
PC A13/MF AOl. File Number DE86780446. (CONF- 
8311280—). 

From Collaborating research meeting on particle-beam appli- 
cations to fusion research; Nagoya, Japan (21 Nov 1983). 

The cross-field injection of the intense ion beam has been 
proposed and tested as a method of creating rotating ion layers. 
Part of 90 keV ions in the beam are found to be trapped in a mag- 
netic field of 5 kG and to be alive for a time longer than one gyro- 
period with use of this method. An azimuthal current of the 
trapped ions is observed with a peak intensity of about 0.3 A/cm? 
The trapped ions are widely distributed along the magnetic field 
because of a field-aligned expansion of the beam. 
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29066 (IPPJ—678, pp 95-108) Interaction of charged 
particle beams with matter. Zinamon, Z.; Nardi, E. (Weiz- 
mann Inst. of Science, Rehovoth, Israel). May 1984. NTIS 
(US Sales Only), PC A13/MF AOl. File Number 
DE86780446. (CONF-8311280—). 

From Collaborating research meeting on particle-beam appli- 
cations to fusion research; Nagoya, Japan (21 Nov 1983). 

We discuss some macroscopic and microscopic aspects of 
the interaction of electron and ion beams with matter under condi- 
tions relevant to ICF. In the case of electron beams we deal with 
problems related to electron and ion flow in diodes, anode plasma 
phenomena, energy deposition in targets and super-thermal elec- 
trons in laser produced plasmas. In the case of ions we deal with 
problems related to target hydrodynamics, energy deposition and 
charge state in the target. Some experiments are described and pro- 
posed. 


29067 (IPPJ—678, pp 142-158) Microscopic analysis of 
rotating and propagating LIB. Seto, Masaru; Kawata, 
Shigeo; Niu, Keishiro. (Tokyo Inst. of Tech., Japan). May 
1984. NTIS (US Sales Only), PC A13/MF AOl. File 
Number DE86780446. (CONF-8311280—). 

From Collaborating research meeting on particle-beam appli- 
cations to fusion research; Nagoya, Japan (21 Nov 1983). 

In this research the propagation of a hollow beam is ana- 
lyzed. The beam is confined by the self-magnetic field and rotates 
in the theta-direction. The perturbation method is used for the anal- 
ysis of the propagation of the beam, that is, linearization of equa- 
tions. And the electrostatic stability analysis indicates that the beam 
has instability derived from the resonance in the theta-direction be- 
tween particle and wave. 


29068 (IPPJ—678, pp 159-183) Conceptual design of LIB 
fusion reactor: UTLIF(2). Madarame, Haruki; Kondo, Shun- 
suke; Iwata, Shuichi; Oka, Yoshiaki; Miya, Kenzo. (Tokyo 
Univ., Japan. Faculty of Engineering). May 1984. NTIS 
(US Sales Only), PC A13/MF AOl. File Number 
DE86780446. (CONF-8311280—). 

From Collaborating research meeting on particle-beam appli- 
cations to fusion research; Nagoya, Japan (21 Nov 1983). 

UTLIF(2) is a conceptual design study on a light ion beam 
driven fusion reactor based on a concept of a rod-bundle blanket. 
Survivability and maintainability of the first wall and the blanket 
are regarded as of major importance in the design. The blanket rod 
is composed of a thick tube which has enough stiffness, a thin 
wrapping wall which receives high heat flux, and liquid lithium 
which breeds tritium and removes generated heat. The rod can be 
pulled out from the outside of the reactor vessel, hence the replace- 
ment is very easy. Nuclear and thermal analysis have been made 
and the performance of the reactor has been shown to be satisfac- 
tory. 


29069 (IPPJ—678, pp 184-199) Fire ball in LIB-ICF re- 
actor. Takahashi, Shogo; Kawata, Shigeo; Niu, Keishiro. 
(Tokyo Inst. of Tech., Japan). May 1984. NTIS (US Sales 
Only), PC A13/MF_ AOl. File Number DE86780446. 
(CONF-8311280—). 

From Collaborating research meeting on particle-beam appli- 
cations to fusion research; Nagoya, Japan (21 Nov 1983). 

In the design of LIB-ICF Reactor, the most impotant prob- 
lem is to choose the cavity gas. In order to transport the light ion 
beam without a large collisional loss, the cavity gas density must be 
low enough. On the other hand, the fusion energy is transported by 
neutrons, X-ray and pellet debris. The energy of X-ray and pellet 
debris is absorbed in the cavity gas and then the fire ball is generat- 
ed. The propagation of the fire ball and the load to the cavity wall 
are varied with the density, temperature, components and mixture- 
rate of the gas. In the case of liquid-wall reactor, it should be mixed 
with the cavity gas. In this study, the behavior of fire ball is investi- 
gated by using the computer code FIRE, so that the components of 
the cavity gas and other parameters are determined. 
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29070 (IPPJ—678, pp 209-218) Pulsed ion source with 
cryogenic anode and plasma channel initiation by laser excita- 
tion. Horioka, Kazuhiko; Takahashi, Tsutomu; Tamura, 
Hideki; Hijikawa, Minoru; Yoneda, Hitoki; Kasuya, Koichi. 
(T okyo Inst. of Tech., Japan). May 1984. NTIS (US Sales 
Only), PC A13/MF AOl. File Number DE86780446. 
(CONF-8311280—). 

From Collaborating research meeting on particle-beam appli- 
cations to fusion research; Nagoya, Japan (21 Nov 1983). 

Newly developed diode cooled by liq.He is now under oper- 
ation. The anode was cooled down to 12K by a simple cooling 
system and Noe, Ar, or CO2 was refrigerated on it as an ion source. 
Ion current densities near the Child-Langmuir values were extract- 
ed from them. Laser triggered discharge channels about 300mm in 
length were produced successfully in alkaline metal vapor. Sodium 
vapor was resonantly excited by a dye laser and cesium vapor was 
directly ionized by a XeCl excimer laser. 


29071 (IPPJ—678, pp 219-225) Semi-point-like intense 
ion beam source with high brightness. Matsukawa, Yoshin- 
obu. (Osaka City Univ., Japan. Research Inst. for Atomic 
Energy). May 1984. NTIS (US Sales Only), PC A13/MF 
AO1. File Number DE86780446. (CONF-8311280—). 

From Collaborating research meeting on particle-beam appli- 
cations to fusion research; Nagoya, Japan (21 Nov 1983). 

For inertial confinement fusion by ion beam, the efficient 
production of high brightness ion beam is required. By a pinched 
electron beam diode having electrodes in a conical shape, a semi- 
point-like ion beam source with high brightness was obtained. The 
ion beam is emitted fron a small region (6 mm diameter) at the 
apex of the conical anode. Under the condition that the applied 
voltage is 200-250 kV and the diode current is 30-35 kA the e-fold- 
ing divergence angle is 0.073 rad=4.2° and the ion beam current 
density is 3.2 kA/cm? at the origin. From these values the bright- 
ness and the power brightness are estimated at 447 MA/cm?sr and 
1.19 x 1071 W/cm?sr respectively. By selecting an appropriate sub- 
stance, including no hydrogen, for the small part around the apex 
of the anode, ion beams other than proton beams can be produced. 
Some numerical simulations are calculated for the conical diode. In 
this simulation Poisson equation is solved by the finite element 
method. 


29072 (IPPJ—678, pp 249-265) Intense pulsed light-ion 
beam generated by planar type self-magnetically insulated 
diode. Yoshikawa, T.; Masugata, K.; Ito, M.; Matsui, M.; 
Yatsui, K. (Technological Univ. of Nagaoka, Niigata, 
Japan). May 1984. NTIS (US Sales Only), PC A13/MF 
AO1. File Number DE86780446. (CONF-8311280—). 

From Collaborating research meeting on particle-beam appli- 
cations to fusion research; Nagoya, Japan (21 Nov 1983). 

New type of ion diode named "Planar Type Self-Magnetical- 
ly Insulated Diode” (PSID) has been developed. By using a 1.5- 
mm-thick-polyethylene sheet as an anode surface, we have obtained 
Vsub(d) (diode voltage) 886 kV, Isub(d) (diode current) 180 kA, 
and Isub(i) (net ion current) 52 kA, yielding the diode efficiency of 
ion production to be 30%. Multiple-shots operation (more than 40 
shots) has been possible with good reproducibility in such relatively 
high powers above. 


29073 (IPPJ—678, pp 266-281) Propagation of intense 
pulsed proton beam through wall-initiated, overlapping plasma 
channel. Nakamura, S.; Nemoto, M.; Masugata, K.; Ito, M.; 
Matsui, M.; Yatsui, K. (Technological Univ. Nagaoka, Nii- 
gata, Japan). May 1984. NTIS (US Sales Only), PC A13/ 
MF AO1. File Number DE86780446. (CONF-8311280—). 

From Collaborating research meeting on particle-beam appli- 
cations to fusion research; Nagoya, Japan (21 Nov 1983). 

Experimental studies are presented of the propagation of an 
intense pulsed proton beam through a wall-initiated, overlapping 
plasma channel in the presence of return paths. From measurements 
by an image converter camera and a small-sized magnetic probe, 
we have found the compression of the main channel (or deforma- 
tion) due to the enhancement of azimuthal magnetic field. The en- 
hancement of the beam power density has also been verified. Good 
propagation efficiency has been observed in such an overlapping 
scheme. 
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29074 (IPPJ—678, pp 282-290) Pulsed, high repetition 
and high voltage power source. Irisawa, Juichi; Kumazaki, 
Hironori; Takano, Saburo; Imazu, Shingo. (Technological 
Univ. of Nagaoka, Niigata, Japan). May 1984. NTIS (US 
Sales Only), PC A13/MF AO1. File Number DE86780446. 
(CONF-8311280—). 

From Collaborating research meeting on particle-beam appli- 
cations to fusion research; Nagoya, Japan (21 Nov 1983). 

In this paper, we have tested the applicability of a series use 
of thyristors as a switching element in a transformer type accelera- 
tor. At the same time we have shown a utility of a diode connected 
parallel to a thyristor as a bypass circuit to perform so called a dual 
resonance mode. 


29075 (IPPJ—678, pp 200-208) Pulsed surface flashover 
of insulator used for vacuum diode assembly. Suzuki, Yasuo; 
Kato, Shigeru. (Nisshin Electric Co. Ltd., Kyoto, Japan). 
May 1984. NTIS (US Sales Only), PC A1l3/MF AOI. File 
Number DE86780446. (CONF-8311280—). 

From Collaborating research meeting on particle-beam appli- 
cations to fusion research; Nagoya, Japan (21 Nov 1983). 

Problems of the vacuum insulator used for a particle beam 
diode assembly are pointed out. Some directions of the vacuum in- 
sulator development are showed to solve those problems, based on 
the mechanism and data of pulsed surface flashover in vacuum. 


29076 (KFK—3840) HIBALL-II - an improved conceptu- 
al heavy ion beam driven fusion reactor study. Badger, A.; 
Corradini, M.; El-Guebaly, L.; Engelstad, R.; Henderson, 
D.; Klein, A.; Kulcinski, G.; Larsen, E.; Lovell, E.; Moses, 
G. (Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Inst. fuer Neutronenphysik und Reaktortechnik; Ge- 
sellschaft fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany, F.R.); Max-Planck-Institut fuer Plasmaphysik, 
Garching (Germany, F.R.); Giessen Univ. (Germany, F.R.). 
2. Physikalisches Inst.; Internationale Atomreaktorbau 
G.m.b.H. (INTERATOM), Bergisch Gladbach (Germany, 
F.R.); Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.). Abt. fuer Angewandte Systemanalyse). Jul 1985. 
251p. (FPA—84-4, UWFDM—625). NTIS (US Sales Only), 
PC A12/MF AOl1. File Number DE86751390. 

An improved design of the HIBALL inertial-confinement 
fusion power station is presented. The new RF-linac based heavy 
ion driver has improved concepts for beam stacking, bunching and 
final focusing. The new target design takes into account radiation 
transport effects in a coarse approximation. The system of four re- 
actors with a net total output of 3.8 GW electric is essentially the 
same as described earlier, however, progress in the analysis has en- 
hanced its credibility and self-consistency. Considerations of envi- 
ronmental and safety aspects and cost estimates are given. (orig.). 


29077 (KFK—3922) Fusion Technology Programme. 
Semi-annual report October 1984-March 1985. Finken, D. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Projekt Kernfusion). May 1985. 40p. (EUR—9608-e). 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE86751015. 

In the current Fusion Technology Programme of the Euro- 
pean Community the KfK association is working at present on 16 R 
and D contracts. Most of the work is strongly oriented towards the 
Next European Torus. Direct support to NET is given by three 
KfK delegates being member of the NET study group. In addition 
to the R and D contracts the association is working on 11 NET 
study contracts. Though KfK contributes to all areas defined in 
fusion technology, the main emphasis is put on superconducting 
magnet and breeding blanket development. Other important fields 
are tritium technology, materials research, and remote handling. 


29078 (KFK—3972) Initial CAD investigations for NET. 
Final report June 1, 1985, Katz, F.; Leinemann, K.; Ludwig, 
A.; Marek, U.; Olbrich, W.; Schlechtendahl, E.G. (Kern- 
forschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Inst. fuer Reaktorentwicklung; Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Projekt Kernfusion). 
Nov 1985. 89p. (EUR—9612e). NTIS (US Sales Only), PC 
A05/MF AO1. File Number DE86751386. 
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This report summarizes the work done under contract No. 
164/84-7/FU-D-/NET between the Commission of the European 
Communities and KfK during the period from June 1, 1984, 
through May 31, 1985. The following topics are covered in this 
report: Initial modelling of NET version NET2A, CAD system ex- 
tension for remote handling studies, analysis of the CAD informa- 
tion structure, work related to the transfer of CAD information be- 
tween KfK and the NET team. (orig.). 


29079 (KFK—3979) Fusion technology programme. Semi- 
annual report April 1985-September 1985, Finken, D. (Kern- 
forschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Projekt Kernfusion). Oct 1985. 42p. (EUR—96lle). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE86751393. 

KfK is involved in the European Fusion Programme pre- 
dominantly in the NET and Fusion Technology part. The follow- 
ing fields of activity are covered: Studies for NET, alternative con- 
finement concepts, and needs and issues of integral testing. Re- 
search on structural materials. Development of superconducting 
magnets. Gyrotron development (part of the Physics Programme). 
Nuclear technology (breeding materials, blanket design, tritium 
technology, safety and environmental aspects of fusion, remote 
maintenance). Reported here are status and results of work under 
contracts with the CEC within the NET and Technology Pro- 
gramme. The aim of the major part of this R and D work is the 
support of NET, some areas (e.g. materials, safety and environmen- 
tal impact, blanket design) have a wider scope and address prob- 
lems of a demonstration reactor. In the current working period, 
several new proposals have been elaborated to be implemented into 
the 85/89 Euratom Fusion Programme. New KfK contributions 
relate to materials research (dual beam and fast reactor irradiations, 
ferritic steels), to blanket engineering (MHD-effects) and to safety 
studies (e.g. magnet safety). (orig./GG). 


29080 (LA—10635-MS) Technical assessment of critical 
Plasma-Materials Interaction (PMI) and High Heat Flux 
(HHF) issues for alternative fusion concepts (AFCs). Down- 
ing, J.N. (Los Alamos National Lab., NM (USA)). Mar 
1986. Contract W-7405-ENG-36. 56p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE86009703. 

A number of approaches to fusion energy are being pursued 
as alternative fusion concepts (AFCs). The goal of these systems is 
to provide a more desirable method of producing fusion energy 
than the mainline programs. Some of the AFCs have both a Low 
Power Density (LPD) option and a High Power Density (HPD) 
option. A summary of representative AFC programs and their asso- 
ciated PMI and HHF issues is followed by the technica! assessment 
of the critical issues. These requirements are discussed relative to 
the mainline and/or HPD components. The HPD options are con- 
trasted with a tabulation of the characteristics of components for 
the Reversed-Field Pinch (RFP), which is representative of the 
HPD concept. 


29081 (LA-UR—86-815) Railgun conductor heating from 
multiple current pulses. Kerrisk, J.F. (Los Alamos National 
Lab., NM (USA)). 1986. Contract W-7405-ENG-36. 7p. 
(CONF-8604147—4). NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE86008724. 

From 3. symposium on electromagnetic launch technology; 
Austin, TX, USA (20 Apr 1986). 

A numerical technique for solving current- and thermal-dif- 
fusion problems in railgun conductors has been used to study joule 
heating in rails that are subject to multiple current pulses. Copper 
rails that are 25 mm high by the 12.5 mm wide with a 20-mm- 
square bore and a current pulse with 1-MA peak current and 1-ms 
pulse width at half maximum were assumed. This combination of 
parameters is sufficient to accelerate an 80-g projectile to 2-3 km/s 
with which current pulse. Three parameters were varied in the 
analysis: the repetition rate or current pulse frequency (3.3 to 100 
Hz), the coolant heat-transfer coefficient (5 x 10* and 5 x 10° W/m? 
.K), and the coolant channel distribution in the rail. Detailed results 
are used to illustrate the acceptability or unacceptability of particu- 
lar combinations of these parameters for operation at steady state. 
An uncooled rail was not acceptable for steady-state operation. 
Repetition rates of about 30 Hz were acceptable with the higher 
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coolant heat-transfer coefficient and the best coolant-channel distri- 
bution; this included cooling the rail exterior surface. 


29082 (LBL—20759) Heavy-ion fusion system assessment 

project. Quarterly status report, April 1-June 30, 1985. Lee, 
E.P.; Hovingh, J.; Faltens, A. (Lawrence Berkeley Lab., 
CA "(USA)). Jun 1985. Contract AC03-76SF00098. 19p. 
GPO Dep. File Number 


NTIS, PC A02/MF AOI; 
DE86009263. 

The cost and efficiency of the heavy ion fusion system have 
been calculated by the cost optimization code LIACEP. This code 
has been modified to run on a VAX 8600 and requires 3 1/2 to 5 1/ 
2 minutes of CPU time per design case. 3 refs., 5 figs., 7 tabs. 
(WRF) 


29083 (LBL—20760) Heavy-ion fusion system assessment 
project. Quarterly status report, July-September 1985. Lee, 
E.P.; Hovingh, J.; Faltens, A. (Lawrence Berkeley Lab., 
CA (USA)). Sep 1985. Contract AC03-76SF00098. 17p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE86009221. 

The efficiency and normalized cost are calculated for the 
heavy ion fusion system assessment. The computed data are pre- 
sented. 6 figs., 5 tabs. (WRF) 


29084 (PPPL—2308) Measurement of multilayer mirror 
reflectivity and stimulated emission in the XUV spectral 
region. Keane, C.; Nam, C.H.; Meixler, L.; Milchberg, H.; 
Skinner, C.H.; Suckewer, S.; Voorhees, D.; Barbee, T. 
(Princeton Univ., NJ (USA). Plasma Physics Lab.). Mar 
1986. Contract AC02-76CH03073. 15p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86009755. 

We present measurements of multilayer mirror reflectivity 
and stimulated emission in the XUV spectral region. A molybde- 
num-silicon multilayer mirror with 12% measured reflectivity at 
182 A was found to produce a 120% enhancement of the C VI 182 
A line (3 — 2 transition) in a strongly recombining plasma. No 
such enhancement of the CV 186.7 A line was seen, demonstrating 
amplification of stimulated emission at 182 A. 


29085 (SAND—85-2581C) Coatings in magnetic fusion 
devices. Smith, M.F.; Whitley, J.B. (Sandia National Labs., 
Albuquerque, NM (USA)). 1986. Contract AC04- 
76DP00789. 30p. (CONF-860495—5). NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE86009376. 

From International conference on metallurgical coatings; 
San Diego, CA, USA (7 Apr 1986). 

Coated surfaces have been exposed to plasmas in several 
magnetic confinement fusion devices, including Alcator-C, DIVA, 
Doublet-III, ISX-B, JET, JFT-2, JIPP T-1i1, JT-60, PDX, 
TEXTOR, TFTR, and ZT-40. Chemical vapor deposited coatings 
of titanium carbide (TiC) have been most extensively tested and 
have had mixed results. Preliminary experiments with in-situ depo- 
sition of thin carbon films inside tokamaks have also been per- 
formed, and the results look promising. This review paper summa- 
rizes the operational history of coatings in present generation fusion 
devices and discusses some of the coating successes and failures 
that have been observed. Some areas of coating research that are 
potentially interesting for future fusion devices are also briefly dis- 
cussed. 


29086 (SAND—86-0764C) Graphite sublimation and hy- 
drocarbon production due to intense energy deposition. 
Croessmann, C.D.; Kulcinski, G.L.; Whitley, J.B. (Sandia 
National Labs., Albuquerque, NM (USA); Wisconsin Univ., 
Madison (USA). Fusion Technology Inst.). 1986. Contract 
AC04-76DP00789. 15p. (CONF-860421—23). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86009100. 

From 2. international conference on fusion reactor materials 
(ICFRM-2); Chicago, IL, USA (13 Apr 1986). 

The transient thermal response of Poco AXF5Q graphite 
was studied using the Electron Beam Test System at Sandia Na- 
tional Laboratories. The carbon sublimation caused by these heat 
loads was measured and the subsequent surface modifications 
showed preferential sublimation due to inhomogeneous regions in 
the graphite. Hydrocarbon production was monitored with an 
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RGA system with the quantities of water, acetylene, methane and 
heavier hydrocarbons measured as a function of time during the 
energy deposition tests. Several samples were used for multiple 
tests, resulting in a study of hydrocarbon production as a function 
of number of thermal shocks. The hydrocarbon production did not 
diminish appreciably after 10 shots, suggesting that the observed 
hydrocarbon production comes from the bulk rather than the sur- 
face. 


29087 (UCID—20723) Options for axisymmetric oper- 
ation of MFTF-B. Fenstermacher, M.E.; Devoto, R.S.; Tho- 
massen, K.I. (TRW, Inc., Redondo Beach, CA (USA); 
Lawrence Livermore National Lab., CA (USA)). 30 Mar 
1986. Contract W-7405-ENG-48. 80p. NTIS, PC A05/MF 
A01; 1; GPO Dep. File Number DE86009620. 

The flexibility of MFTF-B for axisymmetric experiments has 
been investigated. Interhcanging the axicell coils and increasing 
their separation results in an axisymmetric plug cell with 12:1 and 
6:1 inner and outer mirror ratios, respectively. For axisymmetric 
operation, the sloshing-ion neutral beams, ECRH gyrotrons, and 
the pumping system would be moved to the axicell. Stabilization by 
E-rings could be explored in this configuration. With the addition 
of octopole magnets, off-axis multipole stabilization could also be 
tested. Operating points for octopole and E-ring-stabilized configu- 
rations with properties similar to those of the quadrupole MFTF-B, 
namely T/sub ic/ = 10 - 15 keV and n/sub c/ = 3 x 10% cm™3 
have been obtained. Because of the negligible radial transport of 
central-cell ions, the required neutral-beam power in the central 
cell has been dramatically reduced. In addition, because MHD sta- 
bilization is achieved by off-axis hot electrons in both cases, much 
lower barrier beta is possible, which aids in reducing the barrier 
ECRH power. Total ECRH power in the end cell is projected to 
be ~1 MW. Possible operating points for both octopole and E-ring 
configurations are described along with the stability considerations 
involved. 


29088 (UCRL—91658) Target plane imager for inertial 
confinement fusion. Swift, C.D.; Bliss, E.S.; Jones, W.A.; 
Seppala, L.G. (Lawrence Livermore National Lab., CA 
(USA)). 30 Jan 1985. Contract W-7405-ENG-48. 5p. 
(CONF-850345—33). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86009714. 

From Southwest conference on optics; Albuquerque, NM, 
USA (4 Mar 1985). 

The Nova laser, completed in December 1984 at Lawrence 
Livermore National Laboratory, is being used to conduct inertial 
confinement fusion experiments. It is capable of focusing more than 
100 kJ of energy on small fusion targets. This paper discusses an 
optical system called the target plane imager that is used during the 
beam alignment phase of these experiments. The TPI includes a 
three meter long periscope with a wide field of view, F/3 objec- 
tive. The telescope relays images of the target focal plane to view- 
ing optics and a video sensor located outside the target chamber. 
Operation of the system is possible at three wavelengths: 1.05y, 
0.527, and 0.351p. These are the three wavelengths at which the 
ten Nova laser beams can irradiate targets. Both nearfield and far- 
field images of the ten beams can be viewed with the TPI. This 
instrument is used to properly align the laser to the target before 
each target irradiation. 


29089 (UCRL—93191) Zone plate imaging of 14-MeV 
neutrons. Lerche, R.A.; Lane, S.M.; Hawryluk, A.M.; 
Ceglio, N.M. (Lawrence Livermore National Lab., CA 
(USA)). 28 Jan 1986. Contract W-7405-ENG-48. 15p. 
(CONF-851053—13). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86009724. 

From 7. international workshop on laser interaction and re- 
lated plasma phenomena; Monterey, CA, USA (28 Oct 1985). 

At Livermore we are interested in imaging the thermonucle- 
ar burn region of fusion targets irradiated at our Nova laser facility. 
We expect compressed core diameters to be 10’s of microns, and 
would like images with better than 10-ym resolution. Alpha parti- 
cle images provided the first direct information about the thermo- 
nuclear burn geometry in thin walled exploding pusher targets. In 
future high density target experiments, only highly penetrating radi- 
ations like the 14-MeV neutrons will escape the target core to pro- 
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vide information about the burn region. To make the measurement 
with a neutron “pinhole” camera requires a 10um pinhole through 
about 10 cm of material and 10‘* to 10° source neutrons. Penum- 
bral imaging offers some improvement over a pinhole. Zone plate 
coded imaging (ZPCI) techniques are particularly well suited for 
imaging small objects like the compressed core of a laser fusion 
target. We have been using ZPCI techniques to image nonpenetrat- 
ing radiations like x rays and alpha particles for about 10 years. The 
techniques are well developed. Imaging penetrating radiations like 
14-MeV neutrons using ZPCI techniques has several possible ad- 
vantages. The large solid angle subtended by the Zone plate might 
substantially reduce the required target neutron yield needed to 
produce a useful image, and a neutron zone plate system with 10- 
pm resolution might be easier to fabricate and characterize than a 
pinhole system. This paper explores the use of ZPCI techniques 
with penetrating radiation. 


29090 (UCRL—94003) Stockpile tritium production from 
fusion. Lokke, W.A.; Fowler, T.K. (Lawrence Livermore 
National Lab., CA (USA)). 21 Mar 1986. Contract W-7405- 
ENG-48. lip. (CONF-860268—2). eae PC A02/MF 
A01; 1; GPO Dep. File Number DE8600938 

From National Research Council oak on Fusion 
Hybrid Reactors conference; Livermore, CA, USA (20 Feb 1986). 

A fusion breeder holds the promise of a new capability - 
“dialable” reserve capacity at little additional cost - that offers 
stockpile planners a new way to deal with today’s uncertainties in 
forecasting long range needs. Though still in the research stage, 
fusion can be developed in time to meet future military require- 
ments. Much of the necessary technology will be developed by the 
ongoing magnetic fusion energy program. However, a specific pro- 
gram to develop the nuclear technology required for materials pro- 
duction is needed if fusion is to become a viable option for a new 
production complex around the turn of the century. 


29091 (UCRL—94257) Time and space resolved spectros- 
copy of x-ray laser experiments. Ceglio, N.M. (Lawrence 
Livermore National Lab., CA (USA)). 1 Apr 1986. Con- 
tract W-7405-ENG-48. 23p. (CONF-851053—12). NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE86009403. 

From 7. international workshop on laser interaction and re- 
lated plasma phenomena; Monterey, CA, USA (28 Oct 1985). 

We report experimental data from one of the first of this 
new generation of instruments designed specifically for laboratory 
x-ray laser diagnosis. Representative TGSS-EM data are presented 
from three different x-ray laser inversion schemes: collisional exci- 
tation of neon-like selenium (A = 206, 209A); resonant photoexcita- 
tion of hydrogen-like fluorine (A = 81A); and recombination of hy- 
drogen-like magnesium (A = 130A). The data illustrate the measure- 
ment capabilities of the TGSS-EM and provide insight to the dy- 
namics and emission characteristics of this new class of laser pro- 
duced plasmas. 


29092 (UCRL—94268) Nova laser system at ultra high 
fluence levels. Hunt, J.T. (Lawrence Livermore National 
Lab., CA (USA)). 1985. Contract W-7405-ENG-48. 14p. 
(CONF- 8511188—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86009727. 


From 7. international workshop on laser interaction and re- 
lated plasma phenomena; Monterey, CA, USA (1 Nov 1985). 

The Nova experimental facility consists of a ten arm laser 
system and five experimental stations and was completed in Decem- 
ber 1984. Two of these stations are used for inertial confinement 
fusion (ICF) experiments and the other three are dedicated to doing 
large aperture (30 to 74 cm) laser experiments. The laser system is 
deployed in a master oscillator-power amplifier architecture and 
uses Nd: phosphate glass for the active medium. The fundamental 
wavelength of the system is 1.05 microns. Frequency converters 
constructed from potassium dihydrogen phosphate (KDP) crystals 
are located at the end of each of the ten arms and are used to 
produce high power frequency doubled (0.53 microns) and tripled 
(0.35 microns) beams for either ICF or laser experiments. Thus, the 
Nova laser system can produce high power beams with wave- 
lengths ranging from the infrared to the ultraviolet. 
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29093 (UCRL—94337) LLNL high-field coil program. 
Miller, J.R. (Lawrence Livermore National Lab., CA 
(USA)). 26 Mar 1986. Contract W-7405-ENG-48. 8p. 
(CONF-860281—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE86008760. 

From 4. US/Japan workshop on high-field materials for 
fusion; Hedgeville, VA, USA (26 Feb 1986). 

An overview is presented of the LLNL High-Field Super- 
conducting Magnet Development Program wherein the technology 
is being developed for producing fields in the range of 15 T and 
higher for both mirror and tokamak applications. Applications re- 
quiring less field will also benefit from this program. In addition, 
recent results on the thermomechanical performance of cable-in- 
conduit conductor systems are presented and their importance to 
high-field coil design discussed. 


29094 Predicted effects of tritium exposure on fast-acting 
piezoelectric valves for gas fueling at TFTR. Gill, J.T.; 
Pierce, C.W. (Monsanto Research Corporation, Miamis- 
1988) OH). Fusion Technology; 8: No. 2, 2217-2223(Sep 

The prospects for using piezoelectrically-driven valves with 
elastomeric or thermoplastic poppets in tritium gas service have 
been investigated. A modeling study of a typical valve incorporat- 
ing ethylene-propylene rubber (EPR) or high density polyethylene 
(HDPE) was performed. Equations were developed linking applied 
voltage; ceramic bimorph preloading force, elastic deflection modu- 
lus, and specific deflection force (per volt applied); polymer elastic 
modulus, thickness, seal surface area, and compression (to make 
seal); elastomer compression set; thermoplastic creep modulus; and 
flow gap between seat and polymer tip. It was determined that, 
while EPR should seal the valve orifice more easily, HDPE should 
produce a valve flow rate vs. voltage curve less variant with time 
and exposure. Both should, however, be sealable and allow flow 
curves perturbed by = 10% of full scale after approx. 100 days of 
exposure to 105 Pa (1 atm) T2 gas (equivalent to approx. 7 x 107 
rad=7 x 10° Gy dosage). 


29095 Investigation of the solubility of LiOH in solid 
LizO. Tetenbaum, M.; Fischer, A.K.; Johnson, C.E. (Ar- 
gonne National Lab., IL). Fusion Technology; 7: 53-56(Jan 
1985). 

The solubility of LiOH in LixO was measured as a function 
of temperature and partial pressure of H2O. For these measure- 
ments, solid LigO at temperatures of 973 to 1273 K was equilibrated 
with moisture in a helium carrier gas stream; monitoring the mois- 
ture content in the helium carrier gas allowed determination of 
LiOH solubility. The slope of the curve for the partial pressure of 
H2O(g) versus LiOH solubility was observed to be 0.6 and is inter- 
preted as an indication of nonideality in the system. For a given 
partial pressure of H2O, the solubility of LiOH increased with in- 
creasing temperature. As a consequence of these measurements, the 
solubility of tritium (as LiOT) in a breeding blanket of solid LizO is 
expected to be low under anticipated fusion reactor environments 
[e.g., 0.56 wppm tritium at 1000 K for 1 Pa (10~° atm) T2O]. 7 ref- 
erences, 2 tables. 


29096 Slot antennas for ICRF heating. Koester, B.L.; 
Blackwell, B.D.; Parker, R.R. (Plasma Fusion Center, Mas- 
sachusetts Institute of Technology, Cambridge, MA). pp 17- 
18 of 1983 IEEE interation conference on plasma science. 
New York, NY; IEEE (1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

Slot antennas are an attractive alternative to the convention- 
al loop antennas used in ion cyclotron range frequency (ICRF) 
heating. Advantages of these antennas include high power handling 
capability, flat geometry; that is, there are no protruding structures 
in the plasma chamber, and slots are radiative and therefore can be 
any distance away from the plasma. Investigations begin with a 
simple half-wave resonant slot in a conducting plane. This slot can 
be modelled as a magnetic dipole and is the dual of a half-wave 
electric dipole. The radiation pattern of the slot is the same as for 
an electric dipole except for a 90 degree phase shift in the electric 
and magnetic fields. Measurements of the radiation resistance con- 
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firm the theoretical value of 475 ohms. The radiation resistance is 
shown to decrease by feeding the slot off center. Complete analysis 
and measurement of this antenna is presented. 


29097 60 GHz gyrotron oscillator. DeHope, W.J.; Fer- 
guson, P.E.; Hart, S.L.; Matranga, V.A.; Sandoval, J.J.; 
Schmitt, M. I; Tancredi, J.J. (Hughes Aircraft Company, 
Electron Dynamics Division, Torrance, CA). pp 41 of 1983 
IEEE interation conference on plasma science. New York, 
NY; IEEE (1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

The development of a 200 kW gyrotron operating at 60 
GHz is being undertaken for the U.S. Department of Energy. Two 
tubes have been constructed to date. Operation at 280 kW has been 
achieved at 44% efficiency under short pulse operation. With long 
pulses (100 ms) 200 kW power levels have been attained. The tubes 
operate in the TEo2 mode and are electrically designed for CW op- 
eration. Details of the design and developmental problems are dis- 
cussed. 


29098 PBFA I ion diode experiments. Miller, P.A.; 
Burns, E.J.; Crow, J.T.; Dreike, P.L.; Johnson, D.J.; 
Leeper, R. J; Mendel, C. W.; Mills, G.S.; "Mix, L.P.; 

tenz, J.P. (Sandia National Laboratories, Albuquerque, 
NM). pp 32 of 1983 IEEE interation conference on plasma 
science. New York, NY; IEEE (1983). (CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

PBFA I is the 36-module pulsed power fusion accelerator at 
Sandia National Laboratories. Ion diode experiments are being con- 
ducted on PBFA I in collaboration with the Naval Research Labo- 
ratory and Cornell University. These experiments are designed to 
develop intense proton beam sources for target irradiation studies. 
Recent experiments have concentrated on improving electrical cou- 
pling of the accelerator to diodes, and studying operation of Hybrid 
and Applied-B ion diodes. Results of these experiments are present- 
ed. 


29099 Invited paper: intense-light-ion beam diode re- 
search at NRL. Stephanakis, S.J. (Naval Research Laborato- 
ry, Washington, DC). pp 32 of 1983 IEEE interation con- 
ference on plasma science. New York, NY; IEEE (1983). 
(CONF-830590—). 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts Only. 

For the past several years NRL has been studying the pro- 
duction and focusing of light ions (primarily protons and deuterons) 
from a "pinch reflex diode” in the 1 MV, 1 MA, 50 nsec parameter 
regime. Such a diode, when operated with a large aspect ratio (> 
10) is an efficient producer of positive ions flowing at the diode po- 
tential from the anode to the cathode. The source of the ions is 
typically the plasma from a thinner-than-an-electronrange plastic 
anode foil through which the electrons reflex on their way to a 
central pinch. The pinch reflex diode is relatively well understood 
in terms of efficiency of ion production. This has been verified ex- 
perimentally, analytically and by computer simulations. However, 
because the ultimate goal for ICF applications is to focus these ions 
onto centimeter-size spots, it has become increasingly important to 
study in detail the physics which influences the ion beam local di- 
vergence and global aiming errors as well as the beam interactions 
with the background gas during its transport to the target area. 


29100 A new shock wave and its application to inertial 
confinement fusion. Jones, R.D.; Aldrich, C.H.; Bezzerides, 
B.; Saltzman, J. (Los Alamos. National Laboratory, Los 
Alamos, NM). pp 32 of 1983 IEEE interation conference on 
a c wae New York, NY; IEEE (1983). (CONF- 

From IEEE international conference on plasma science; San 
Diego, CA, USA (25 May 1983). 

Abstracts ts Only. 

Recent numerical simulations hae revealed the existence of a 

very narrow magnetic rarefaction shock wave. The thickness of 
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this shock is on the order of c/w /sub pe/ . The simulations indi- 
cate that this structure is very general and occurs whenever sur- 
faces are strongly heated (as in most inertial confinement fusion 
schemes). This rarefaction shock is important to ICF because: the 
structure can be created on the surface of an ion diode to acceler- 
ate driver ions, the magnetic fields of the structure can be used to 
implode pellets directly, and the structure enhances decoupling and 
fast ion energy loss in traditional targets. The authors present re- 
sults of the first detailed calculations on the conditions for the exist- 
ence of the shock. The structure, the shock, and its effect on the 
acceleration of ions are also discussed. 


99 GENERAL AND MISCELLANEOUS 


29101 (DOE/BP—617) State of Washington/Bonneville 
Power Administration informational meeting: proceedings. 
(USDOE Bonneville Power Administration, Seattle, WA. 
Puget Sound Area Office). Mar 1986. 175p. (CONF- 
8509274—). NTIS, PC A08/MF A01; GPO Dep. File 
Number DE86008307. 

From 2. annual BPA/Washington State informational meet- 
ing; Olympia, WA, USA (25 Sep 1985). 

Purpose of this meeting was to exchange information on the 
siting of power transmission facilities, conservation and renewable 
resource programs, and forecasting of energy loads and resources. 


(DLC) 


29102 (DOE/MA—0215-Vol.1) Listing of Awardee 
Names: active and inactive awards as of April 11, 1986. 
Volume 1. (USDOE Assistant Secretary for Management 
and Administration, Washington, DC. Office of Procure- 
ment Support). 11 Apr 1986. 520p. NTIS, PC A22/MF 
A01; 1; GPO Dep. File Number DE86009967. 

This is a computerized listing issued quarterly from the Pro- 
curement and Assistance Data System (PADS), including an alpha- 
betical listing of all active and inactive acquisition and financial as- 
sistance awards (exclusing purchase orders) with the Department of 
Energy. This is Volume 1 of two volumes, covering A-L. 


29103 (DOE/MA—0215-Vol.2) PADS Listing of Award- 
ee Names: active and inactive awards as of April 11, 1986. 
Volume 2. (USDOE Assistant Secretary for Management 
and Administration, Washington, DC. Office of Procure- 
ment Support). 1986. 515p. NTIS, PC A22/MF A0Ol; 1; 
GPO Dep. File Number DE86009968. 

This is a computerized quarterly listing from the Procure- 
ment and Assistance Data System, including an alphabetical listing 
of all acquisition and financial assistance awards (excluding pur- 
chase orders) with DOE. This is volume 2 of two volumes, cover- 
ing M-Z. (DLC) 


29104 (DOE/MA—0216) PADS Listing of Awardee 
Names: retired awards as of April 16, 1986. (USDOE Assist- 
ant Secretary for Management and Administration, Wash- 
ington, DC. Office of Procurement Support). 1986. 769p. 
NTIS, PC A99/MF AOl1; 1; GPO Dep. File Number 
DE86009978. 

This is a computerized listing issued quarterly from the Pro- 
curement and Assistance Data System (PADS), including an alpha- 
betical listing of all acquistion and financial assistance awards (ex- 
cluding purchase orders) with the Department of Energy. This 
volume covers retired awards. 


29105 (DOE/METC—86/6035) Morgantown Energy 
Technology Center publications list, FY85. Sink, C.H.; Pasini, 
S.E. (USDOE Morgantown Energy Technology Center, 
WV). Jan 1986. 118p. NTIS, PC A06/MF A01; GPO Dep. 
File Number DE86001063. 

This Publications List includes the scientific and technical 
documents, papers, and presentations authored by the Morgantown 
Energy Technology Center (METC) staff as well as those written 
by METC contractors during Fiscal Year 1985. The documents, 
papers, and presentations are arranged by technology and then by 
identification numbers from the Energy Data Base and the NTIS 





3907 / ERA-11/12 


Data Base. Author, report number, and title indexes follow for each 
entry. The citations total 553. 


29106 (EPRI-P—4488) Issues identification and manage- 
ment: developing a research agenda. Final report. Coates, 
J.F.; Jarratt, J. (Coates (J.F.), Inc., Washington, DC 
(USA)). Mar 1986. 49p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T1I86920231. 

Experts in planning, management, and public affairs devel- 
oped research topics to advance the field of issues management. 
The proposed research can help utilities and other organizations 
more effectively identify emerging issues and respond to public 
concerns. 


29107 (LBL—14637) Report 2A: employment and train- 
ing indicators, 1980 census of population, Idaho by county. 
(Lawrence Berkeley Lab., CA (USA)). Jun 1982. Contract 
AC03-76SF00098. 60p. NTIS, PC A04/MF A011; 1; GPO 
Dep. File Number DE86009354. 

This report is a profile of selected data from Summary Tape 
File 3 (STF3) of the 1980 Census of Population and Housing for 
various government units and census designated areas. STF3 sum- 
marizes sample-count data items, i.e., responses to questions that 
were in the long form distributed to 19% of the United States pop- 
ulation nationwide. Data items in the report (inflated to represent 
the total population) include population by age, sex, race, ancestry, 
veteran status, education, disability, employment status, industry 
and occupation, income and poverty status. Areas covered by 
Report 2A include Idaho, county by county. 


29108 (NP—6901114) Classification of energy sources . 
Gadgil, A.; Ahuja, D. (Tata Energy Research Inst., New 
Delhi (India)). [1983]. 6p. NTIS (US Sales Only), PC A02/ 
MF AOl1. File Number DE86901114. 

This brief note attempts to clarify the widespread semantic 
confusion that exists regarding the usage of various terms employed 
to distinguish between different types of energy sources. One of the 
reasons for these conceptual difficulties is the plethora of descrip- 
tions (for different energy sources), and their negatives, that have 
found their way into common parlance but which really do not 
perform a good job of discriminating between the energy sources. 
These are opposites like conventional and non-conventional, tradi- 
tional and non-traditional, commercial and non-commercial, renew- 
able and non-renewable, existing and alternate, rural and urban, 
centralized and distributed, animate and inanimate, appropriate and 
inappropriate, etc. In a figure is presented a taxonomy of energy 
sources based on physical principles. Some categories of each 
source are given. 


29109 (PNL—5811) Issues in contracting with small mi- 
nority businesses. Wood, M.T.; Radford, M.L.; Saari, L.M.; 
Wright, J. (Pacific Northwest Labs., Richland, WA (USA)). 
Apr 1986. Contract AC06-76RL01830. 60p. (BHARC—400/ 
86/004). NTIS, PC A04/MF AOl; 1; GPO Dep. File 
Number DE86009880. 

The focus of this investigation was to identify issues central 
to increasing the involvement of small minority businesses (MBs) in 
federal or prime contracts with the Department of Energy (DOE), 
as a foundation for designing a program to assist buyers of con- 
tracted goods and services. The approach to determining issues in- 
volved interviewing the owners of 15 MBs, representing a range of 
businesses, and buyers and purchasing officers from three large 
DOE prime contractors. The interviewees identified issues related 
to positive working relationships and rated a predetermined set of 
27 potential MB-DOE problems regarding their existence and criti- 
calness. The issues identified by MBs were of two broad types. The 
predominant issues and barriers were associated with their being 
small businesses. Secondary issues reflected the disadvantaged 
status of the business (woman and/or minority-owned). 


29110 (RDA-TR—122131-001) Review of the provisions 
and effectiveness of selected arms control agreements, 1812- 
1939. Phillips, J.H. (R and D Associates, Arlington, VA 
(USA)). Oct 1985. Contract AC01-84DP50039. 20p. NTIS, 
PC A02/MF AO1; GPO Dep. File Number DE86009434. 
RDA has conducted historical research on a number of arms 
control agreements, with particular emphasis on the verification 
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and compliance provisions, for the period between the conclusion 
of the War of 1812 and the beginning of World War II. Particular 
emphasis was placed on the Treaty of Versailles for several rea- 
sons, among them the fact that it was the first agreement that con- 
tained quantitative arms reduction and disarmament provisions 
along with a formal mechanism for carrying them out, including 
unrestricted on-site inspections. Other arms control agreements and 
activities that are addressed include the Rush-Bagot Agreement, the 
Hague Conferences, League of Nations activities, and US initiatives 
after World War I that resulted in treaties that attempted to limit 
naval armaments. 


29111 (SAND—85-2360) Trajectory scoring in geodetic 
coordinates using transponder-interrogator range data. Owen, 
T.E. (Sandia National Labs., Albuquerque, NM (USA)). 
Mar 1986. Contract AC04-76DP00789. 75p. NTIS, PC 
A04/MF A01; 1; GPO Dep. File Number DE86009554. 

Range measurements taken from a transponder-interrogator 
ranging system are processed via an extended Kalman filter to pro- 
vide an accurate time-position history of a vehicle’s trajectory by 
estimating the errors in the vehicle's inertial navigation system. The 
range and Kalman filter equations are derived in geodetic coordi- 
nates to allow for coverage over a large geographic area. The 
equations are then verified by processing data from flight tests at 
Edwards Air Force Base, producing position accuracies of 3 to 4 
meters lo. 


29112 Energy in transition: proceedings. Rockville, MD; 
Government Institutes, Inc. (1986). 1644p. (CONF-860303— 
). Government Institutes, Inc., 966 Hungerford Dr., No. 24, 
Rockville, MD 20850 $69.50. File Number T186008529. 
Contract FG01-86ER 13474. 

From 13. annual energy technology conference and exposi- 
tion (ET '86); Washington, DC, USA (17 Mar 1986). 

This Proceedings is divided into ten subject areas: industry 
advances; energy management; renewable technologies; load man- 
agement and utility innovations; cogeneration and small power pro- 
duction; financing; natural gas developments; energy analysis on 
microcomputers; buildings energy management; and energy R & D 
investment and commercialization. An author index can be found in 
the back of the book. 
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29113 (AD-A—162129/1/XAB) Soviet strategic defense 
programs. (Department of Defense, Washington, DC 
(USA)). Oct 1985. 28p. NTIS, PC A03/MF AO1. 

Contents include: the Soviet approach; defensive forces; bal- 
listic missile defense; advanced technologies for defense against bal- 
listic missiles; laser weapons, particle beam weapons, radio frequen- 
cy weapons, kinetic-energy weapons, computer and sensor technol- 
ogy, antisatellite developments; air defense; passive defenses; Soviet 
statements on the US Strategic Defense Initiative; annex: offensive 
forces. 


29114 (DOE/MA—0209) Department of Energy audit 
followup and internal control review tracking systems. Quar- 
terly management report, December 31, 1985. (USDOE As- 
sistant Secretary for Management and Administration, 
Washington, DC. Office of the Controller). Mar 1986. 27p. 
NTIS, PC A03/MF A0O1; GPO Dep. File Number 
DE86009342. 

This report provides information to DOE management on 
the status of audit followup and internal control review activities. It 
is based on data accumulated in the DOE Audit Report Tracking 
System (DARTS) which is described in DOE Order 2300.1A, and 
the DOE Internal Control Tracking System (DICTS) which is de- 
scribed in draft DOE Order 1000.3A. These tracking systems are 
required by Office of Management and Budget Circulars A-50, 
“Audit Followup,” and A-123, "Internal Control Systems.” DOE 
Order 2300.1A further provides for bringing to the attention of the 
DOE Internal Control and Audit Review Council (DICARC) such 
matters as corrective actions inordinately delayed and unresolved 
disagreements between audit and action offices. 
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29115 (EGG-M—03286) Database capacity planning and 

ment. Linsenmann, K. (EG and G Idaho, Inc., Idaho 
Falls (USA)). 1986. Contract ACO07-761D01570. 24p. 
(CONF-860593—1). NTIS, PC A02/MF AOI; 1; GPO Dep. 
File Number DE86009076. 

From 15. international software AG users conference; San 
Diego, CA, USA (11 May 1986). 

The DATABASE ADMINISTRATION (DBA) has devel- 
oped a utility process that performs three functions utilizing the 
ADABAS general control block (GCB) and the ADABAS file 
control block (FCB). The three functions are file space manage- 
ment, automated file unload/load and physical file placement and 
management. ADABAS cost per command, ADABAS command 
durations and labor cost have been examined. 4 figs., 5 tabs. (DWL) 


29116 (Juel-Spez—323) Transfer of scientific knowledge 
to the general public from the scientists’ point of view. Re- 
sults of an enquiry among scientists of Juelich Nuclear Re- 
search Center. Peters, H.P.; Krueger, J. (Kernforschungsan- 
lage Juelich G.m.b.H. (Germany, F.R.). Programmgruppe 
Technik und Gesellschaft). Jul 1985. 94p. (In German). 
NTIS (US Sales Only), PC AO5/MF A0Ol1. File Number 
DE86751416. 

Our analysis demonstrates that nearly all scientists agree to 
having responsibilities to disseminate information about their work 
not only to collegues but also to the general public. More than two- 
thirds of the respondents perceive personal benefits for their career 
and/or the acquisition of research funding when reports about their 
work appear in the mass media. Most scientists rated the interest of 
the population in reports on science at least as “medium”, but most 
of them are also sceptical of the population's ability to understand 
those reports. Only a minority of the scientists surveyed perceives 
hostility against science among the public. About 40% of the re- 
spondents reported having contacts with journalists. Their experi- 
ences during these contacts were often not encouraging. More than 
half of the scientists whose work had been reported in media an- 
swered that at least something had been incorrectly reported. 
Three-quarters of the scientists who have had contacts with jour- 
nalists have had partially bad experiences. There are indications 
that scientists do not see science reporting solely as a task of jour- 
nalists; they want to be involved in that process, not only as infor- 
mation sources. However, during the contacts with journalists, sci- 
entists will experience that their ideas of good science reporting 
contradict the journalistic approach. Journalists have other quality 
standards and emphasize other aspects than scientists do. Therefore 
the collision of scientific norms and values with those of the jour- 
nalism leads to experiences which are probably frustrating for both 
sides, although scientists and journalists agree on the general goal 
of public information. (orig./HP). 


29117 (K/CSD/INF—85/24) Using SMF records in man- 
aging a CADAM system. Rosser, J.H. (Oak Ridge Gaseous 
Diffusion Plant, TN (USA)). Feb 1986. Contract ACO05- 
840T21400. 15p. (CONF-860370—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86006408. 

From CADAM user's exchange international conference; 
Dallas, TX, USA (3 Mar 1986). 

Computer-Aided Design (CAD) requires a larger commit- 
ment of resources within an organization. It is imperative that 
methods be developed and implemented which will aid in the effi- 
cient management of CAD systems. The purpose of this paper is to 
discuss one of the methods by which Martin Marietta Energy Sys- 
tems is addressing these management problems using utilization data 
which are available from the CAD host computer. Also, to be ex- 
amined are the integration of these data with related data in appli- 
cations databases and their use for resource management, equipment 
management, human resource management, cost tracking, and pro- 
ductivity analysis. 5 refs., 2 figs. 


29118 (UCRL—94447) New capabilities of the LLNL/ 
TIS Cost Estimating System. Ker, K.R. (Lawrence Liver- 
more National Lab., CA (USA)). Apr 1986. Contract W- 
7405-ENG-48. 24p. (CONF-8604157—1). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE86009385. 

From Department of Energy Independent Cost Estimators 
Committee for Cost Methods Development meeting; San Francisco, 
CA, USA (16 Apr 1986). 
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New improvements to the DOE Cost Estimating System 
(CES), added since the last meeting in Washington, D.C., are a sub- 
stantial update of the CACES Cost Factor database, review of the 
AT and T 6300 Plus multi-user, multi-tasking, personal computers 
as a micro-gateway for cost estimators, and the installation of the 
CES NEWS NETWORK. CES utilizes the TIS Intelligent Gate- 
way as a focal point for automated access to a number of federal 
and commercial cost estimating models in support of major DOE 
construction projects. The CES information and communicated net- 
work is sponsored by the DOE Office for Project and Facilities 
Management. An up-to-date overview is included. 
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REFER ALSO TO CITATION(S) 27243, 27549, 27952, 28658, 29115, 29118 


29119 (AEEW-M—2181) DWARF: a computer program 
for interactively editing, fitting curves to, and graphically dis- 
playing scatter plots of X-Y data values. Cutler, D.F. 
(UKAEA Atomic Energy Establishment, Winfrith). Jan 
1985. 18p. Atomic Energy Establishment, Winfrith, Dor- 
chester, Dorset, England. File Number TI86901236. 

A computer program, DWARF, permits the interactive edit- 
ing of sets of X-Y data values, the fitting of curves by various 
methods and the graphical display of the scatter plot and fitted 
curves. This report describes the facilities of DWARF and how to 
use them. 3 refs., 2 figs. 


29120 (AERE-R—8730-Rev.) MA28: a set of Fortran 
subroutines for sparse unsymmetric linear equations. Revi- 
sion. Duff, IS. (UKAEA Atomic Energy Research Estab- 
lishment, Harwell. Computer Science and Systems Div.). 
Nov 1980. 96p. Publications Office, AERE Harwell, Ox- 
fordshire, England OX11 ORA. File Number T186901176. 

In this report we present a suite of subroutines for the solu- 
tion of sparse unsymmetric sets of linear equations using a variant 
of Gaussian elimination. The subroutines are divided into three dis- 
tinct phases. The first phase optionally preorders the matrix to 
block triangular form and then performs a sparsity oriented factori- 
zation, the second factorizes a matrix of a similar sparsity pattern, 
while the third uses these decompositions to solve the equations. In 
this revised edition, the actual Fortran listings have been replaced 
by a reference to their availability in machine readable form. Other 
changes to the first edition are minor. This revision is essentially a 
reprint of the 1979 revision, the only changes being that the 
MA28A specification sheet has been typeset and has a few minor 
changes and the existence of a version of the package for complex 
equations is announced. 11 refs., 11 tabs. 


29121 (ANL/MCS-TM—62) Fully parallel algorithm for 
the symmetric eigenvalue problem. Dongarra, J.J.; Sorensen, 
D.C. (Argonne National Lab., IL (USA)). Jan 1986. Con- 
tract W-31-109-ENG-38;A.C05-84OR21400;FG02- 
85ER25001. 25p. (CONF-8511169—2). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE86007553. 

From 2. Society for Industrial and Applied Mathematics 
conference on parallel computing; Norfolk, VA, USA (18 Nov 
1985). 

: In this paper we present a parallel algorithm for the symmet- 
ric algebraic eigenvalue problem. The algorithm is based upon a 
divide and conquer scheme suggested by Cuppen for computing the 
eigensystem of a symmetric tridiagonal matrix. We extend this idea 
to obtain a parallel algorithm that retains a number of active paral- 
lel processes that is greater than or equal to the initial number 
throughout the course of the computation. The algorithm does not 
suffer from loss of parallelism associated with a typical divide and 
conquer dependency graph. We give a new deflation technique 
which together with a robust root finding technique will assure 
computation of an eigensystem to full accuracy in the residuals and 
in the orthogonality of eigenvectors. A brief analysis of the numeri- 
cal properties and sensitivity to round off error is presented to indi- 
cate where numerical difficulties may occur. We also suggest a way 
to combine the tridiagonal method with a parallelization of the ini- 
tial reduction to tridiagonal form to obtain a fully parallel algo- 
rithm for the symmetric eigenvalue problems. The algorithm is able 
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to exploit parallelism at all levels of the computation and is well 
suited to a variety of architectures. We also touch upon implemen- 
tation and portability issues with particular attention paid to the 
role of the algorithm as a library subroutine. We discuss a tech- 
nique used to implement the algorithm which allows the code to be 
transported to a significant variety of existing parallel parallel com- 
puters. Computational results are presented for several machines to 
demonstrate this. These results are very encouraging with respect 
to both accuracy and speedup. A surprising result is that the paral- 
lel algorithm, even when run in serial mode, can be significantly 
faster than the best sequential algorithm on large problems, and is 
effective on moderate size problems when run in serial mode. 


29122 (ANL/MCS-TM—63) Performance modelling of 
large-grained parallelism. Crane, R.L.; Minkoff, M.; Hill- 
strom, K.E.; King, S.D. (Argonne National Lab., IL 
(USA)). Mar 1986. Contract W-31-109-ENG-38. 32p. NTIS, 
PC A03/MF AO1; 1; GPO Dep. File Number DE86009664. 

Mathematical modelling, computer simulation, and graphical 
methods are used to analyze the performance of parallel computers. 
Speedup is used as a performance measure. Large-grained parallel 
computation is considered, i.e., the case in which multiple tasks 
each involving substantial computation are executed concurrently. 
A variable-length task involving the solution of a set of ordinary 
differential equations is defined and used to validate the perform- 
ance models that are developed. Experimental results are shown for 
two machines, a Denelcor HEP with a single process execution 
module, and an Alliant FX/8. 6 refs., 16 figs. 


29123 (ANL/MCS-TM—67) Automated reasoning: basic 
research problems. Wos, L. (Argonne National Lab., IL 
(USA)). Mar 1986. Contract W-31-109-ENG-38. 40p. NTIS, 
PC A03/MF AO1; 1; GPO Dep. File Number DE86009214. 

In this paper, we present some of the open research prob- 
lems in the field of automated reasoning. By collecting these prob- 
lems in one place, we intend to stimulate research and thus reduce 
the time required to reach one of the primary objectives of the 
field. That objective is to design and implement a computer pro- 
gram that functions as a high-level automated reasoning assistant. 
This paper is intended for new researchers as well as those who 
have been active in the field. We therefore include an overview of 
automated reasoning itself, touching on the basic elements, various 
examples and some of its applications. The existence of single auto- 
mated reasoning programs that have provided valuable assistance in 
answering open questions in mathematics and logic, designing supe- 
rior circuits, validating existing circuit designs, and proving proper- 
ties of computer programs establishes the usefulness and versatility 
of such programs. The degree of assistance future automated rea- 
soning programs will offer depends on which of the open problems 
cited in this paper are solved. 15 refs. 


29124 (BDX—613-3418) CAD-CAM data exchange pilot 
project. Hintz, J.; Williams, D. (Allied Corp., Kansas City, 
MO (USA). Bendix Kansas City Div.). Mar 1986. Contract 
AC04-76DP00613. 30p. NTIS, PC A03/MF A01; 1; GPO 
Dep. File Number DE86009128. 

CAD-CAM data were exchanged between dissimilar CAD 
systems and the information was used to fabricate three parts. Prob- 
lems were identified and solutions were proposed or implemented 
in the area of translation methods, daia verification, CAD drawing 
conventions, and data handling. Additional software needed for 
productive data exchange has been identified. 


29125 (BMFT-FB-DV—84-006) Workshop on parallel 
computer architectures in pattern recognition and image proc- 
essing. Engel, M.; Nitezki, P. (Karlsruhe Univ. (T.H.) (Ger- 
many, F.R.)). Dec 1984. 207p. (CONF-8311273—). NTIS, 
PC A10/MF AOI. 

From Workshop on parallel computer architectures in pat- 
tern recognition and image processing; Karlsruhe, Germany (24 
Nov 1983). 

Parallel computer architectures for image processing; a mul- 
tiprocessor system and its application for pattern recognition; and 
industrial applications of pattern recognition and image processing 
are presented. The recognition of objects in their natural environ- 
ment and image processing architectures are treated. The introduc- 
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tion of very large scale integration in pattern recognition and image 
processing, and a review of computer architecture for image proc- 
essing and pattern recognition are presented. 


29126 (BMFT-FB-DV—84-006, pp vp) Posing of the 
problem, status, and oe = parallel computer architecture 
for image processing. P. Dec 1984. (In German). 
NTIS, PC A10/MF Soi (CONF- 8311273—). 

From Workshop on parallel computer architectures in pat- 
tern recognition and image processing; Karlsruhe, Germany (24 
Nov 1983). 

Fundamentals, status, and future of computer architecture 
and parallel computers are treated. The characteristics of digital 
image processing and pattern recognition are explained. The con- 
cepts computer architecture, parallel processing, and algorithms are 
defined. The status of computer architecture in the Federal Repub- 
lic of Germany is presented. Von Neumann architecture in image 
processing is discussed. 


29127 (BMFT-FB-DV—84-006, pp vp) EGPA multi- 
processor system and its possible application for pattern rec- 
ognition tasks. Fritsch, G.; Jaepel, D. Dec 1984. 
German). NTIS, PC Al0/MF AO1. (CONF-8311273—). 

From Workshop on parallel computer architectures in pat- 
tern recognition and image processing; Karlsruhe, Germany (24 
Nov 1983). 

The EGPA multiprocessor system and its utilization for pat- 
tern recognition are presented. The basic characteristics of the mi- 
croprocessor architecture are given. The EGPA pilot-pyramid and 
the parallel processing test results are explained. The EGPA archi- 
tecture allows the construction of multiprocessor systems with 
higher calculation efficiency. The complexity of the pattern recog- 
nition problem spectrum is depicted. Processing of patterns, com- 
puter architectures for pattern processing, design of pattern proc- 
essing systems, and determination of good characteristics in pattern 
recognition are discussed. The implementation of algorithms on the 
EGPA multiprocessor system is outlined. 


29128 (BMFT-FB-DV—84-006, pp vp) Recognition of 
objects in their natural environment. Groch, W.D.; Gemmar, 
P. Dec 1984. (In German). NTIS, PC A10/MF AOl. 
(CONF-8311273—). 

From Workshop on parallel computer architectures in pat- 
tern recognition and image processing; Karlsruhe, Germany (24 
Nov 1983). 

Recognition methods for objects in their natural environ- 
ment are discussed. An efficient use of most of the methods is only 
possible if the required calculation times are reduced by the use of 
technologies allowing the rapid execution of instructions, and espe- 
cially by the parallel execution of tasks. The applied methods are 
generally so complex that they cannot be reduced to a systematic 
application of parallel operations. The methods can be executed in 
a parallel way by exploiting inherent parallellism and by static or 
dynamic parallellization; however this involves high requirements 
for the data processors. It is concluded that more emphasis should 
be put on the aspect parallelization during the conception of the 
method. 


29129 (BMFT-FB-DV—84-006, pp vp) Innovative image 
processing architectures. Giloi, W.K. Dec 1984. NTIS, PC 
A10/MF A01. (CONF-8311273—). 

From Workshop on parallel computer architectures in pat- 
tern recognition and image processing; Karlsruhe, Germany (24 
Nov 1983). 

Data flow architecture and data structure architecture are 
discussed. A high performance data type architecture for iconic 
processing is presented; the array processor operates in the Simd 
mode and performs up to 40 million arithmetic operations per 
second. Pyramid building and an important property of the pyra- 
mid are explained. Steps in computer vision with the processor 
P256, P256 digitizer/frame buffer/preprocessor circuits, and P256 
co-processor hardware interfaces are shown. A multiarray comput- 
er for high performance iconic and symbolic processing is present- 
ed. 
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29130 (BMFT-FB-DV—84-006, pp 99) Computer archi- 
tecture for image processing and pattern recognition in the 
Federal Republic of Germany. Dec 1984. (In German). 
NTIS, PC A10/MF A01. (CONF-8311273—). 

From Workshop on parallel computer architectures in pat- 
tern recognition and image processing; Karlsruhe, Germany (24 
Nov 1983). 

The machines studied in the framework of investigations on 
suitable computer architectures for image processing and pattern 
recognition are reviewed. Utilization and design aspects, operation- 
al system and programming, and software and hardware compo- 
nents are described for each machine. The problems related to par- 
allel processing are emphasized. 


29131 (CERN—85-14) PASCAL for engineers: A course 
including OMEGASOFT PASCAL for microcomputers. 
Tausch, L.A. (European Organization for Nuclear Re- 
search, Geneva (Switzerland)). 16 Sep 1985. 133p. NTIS 
(US Sales Only), PC AO7/MF AOl. File Number 
DE86701701. 

These are the notes of a PASCAL course for controls engi- 
neers at CERN. The course starts with ‘Standard Pascal’ and in- 
cludes OMEGASOFT Pascal, a powerful extension of Pascal to- 
wards real-time and systems applications. It demonstrates how a 
language such as Pascal, with adequate extensions for systems pro- 
gramming and embedded microprocessor-driven systems, can sub- 
stantially increase the productivity of programmers and the reliabil- 
ity of their products. Also enhanced will be the legibility of the 
programs and their maintainability, since programming in Pascal 
automatically leads to autodocumentation. Simple examples show 
how OMEGASOFT-PASCAL can be used for efficient program- 
ming of embedded systems for real-time data acquisition and con- 
trol using the MC6809 microprocessor. 


29132 (CONF-860470—1) Making the human-machine 
interface responsive to many classes of users. Barnard, R.W. 
(Sandia National Labs., Albuquerque, NM (USA)). 1986. 
Contract AC04-76DP00789. 15p. NTIS, PC A02/MF A0O1; 
1; GPO Dep. File Number DE86003453. 

From DECUS symposium; Dallas, TX, USA (27 Apr 1986). 

An applications program must be able to interact with users 
who have a range of familiarity with its operation. A novice user 
needs more guidance than an experienced one, and a rigid type of 
interaction (such as menus) will not meet the needs of all users. 
Frustrations with the program are reduced and productivity is in- 
creased by using a flexible means of response which matches the 
level of response to the needs of the user. This paper illustrates 
techniques to provide only as much guidance as the user requires. 
The methods discussed here permit the user to switch among three 
levels of guidance (none, short prompts, and menus) and to have 
context-sensitive help readily available. Because frequent users of a 
program will soon become quite proficient, supplying default an- 
swers and command entry shortcuts are also beneficial. These tech- 
niques have been used in a program which meets the needs of users 
who have all ranges of proficiency. 5 figs. 


29133 (DOE/ER/03077—271) Hypercube algorithms and 
implementations. McBryan, O.A.; Van de Velde, E.F. (New 
York Univ., NY (USA). Courant Mathematics and Comput- 
ing Lab.). Feb 1986. Contract AC02-76ER03077. 118p. 
(CONF-8511169—1). NTIS, PC A06/MF AOl1; 1; GPO 
Dep. File Number DE86007439. 

From 2. Society for Industrial and Applied Mathematics 
conference on parallel computing; Norfolk, VA, USA (18 Nov 
1985). 

Parallel algorithms are presented for important components 
of Computational Fluid Dynamics algorithms along with implemen- 
tations on hypercube computers. Elliptic equations with 1.6 million 
unknowns and hyperbolic equations with 4 million unknowns have 
been solved using 128 processors. For elliptic equations, a parallel 
Preconditioned Conjugate Gradient method is described which has 
been used to solve pressure equations discretized with high-order 
finite elements on irregular grids. A parallel Full Multigrid Method 
and a parallel Fast Poisson Solver are also presented. Hyperbolic 
Conservation Laws have been discretized with parallel versions of 
finite difference methods and with the Random Choice Method. 
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The performance of these algorithms is analyzed in terms of ma- 
chine efficiency, communication time, bottlenecks and software de- 
velopment costs. A key aspect of this work is the development of a 
library of parallel operators for distributed vectors and matrices, ef- 
ficient for both full and sparse data. The implementation of these 
operators on hypercubes is described along with measurements of 
communication effects. Using the library the PDE algorithms men- 
tioned above have been implemented on both serial computers and 
on hypercubes without any code modification. All inter-process 
communication is hidden in library routines. A general parallel 
computer simulator is described along with its use in the develop- 
ment of the algorithms. 


29134 (ENEA-RT/FI—83-12) Romberg quadrature 
method for non equally spaced points. Motta, M. (ENEA, 
Bologna (Italy). Dipartimento Tecnologie Intersettoriali di 
Base). 1984. 23p. NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE86900995. 

The Romberg quadrature method has been applied during 
the last few years. It appears to be a powerful method which can 
sometimes conveniently substitute the traditional ones based on the 
piecewide approximation of integrand by polynomials. A descrip- 
tion of the Romberg method is presented where Archimede’s proc- 
ess for computing 7 is recalled as the basis for such method. The 
process was lost until Romberg applied it to numerical quadrature. 
Rather than concerning ourselves with the origin of this quadrature 
schema, attention will be initially given to the Romberg formula 
which can be written in terms of the trapezoidal rule for equally 
spaced abscissae with constant interval h. 


29135 (ENEA-RT/FIMA—83-6) Algorithm for factoriz- 
ing an unsymmetric band matrix and for solving linear sys- 
tems. Cherubini, A. (ENEA, Bologna (Italy). Dipartimento 
Tecnologie Intersettoriali di Base). 1983. 64p. NTIS (US 
Sales Only), PC A04/MF AO1. File Number DE86901003. 

The factorization algorithm here proposed is noteworthy for 
its compactness and generality. It uses exclusively elements belong- 
ing to the unsymmetric band of the matrix undergoing factoriza- 
tion. Owing to the general nature of the algorithm, it is possible im- 
mediately to deduce algorithms for factorizing particular matrices 
such as Hessemberg’s matrix, those of symmetrical band form (pos- 
sibly tridiagonal or full) and matrices with symmetric elements, 
positive or non-positive definite. Next come the relations for obtain- 
ing solutions to the linear equation systems associated with the fac- 
torized matrix. The exact number of arithmetical operations (+-./) 
needed to factorize and solve these systems has also been deter- 
mined. Factorization of an unsymmetric band matrix by partial piv- 
oting has finally been set out, together with the solution to its asso- 
ciated linear systems; here again the number of arithmetical oper- 
ations has been calculated. The maximum pivotal growth has been 
found. Applications of the algorithm follow, with and without par- 
tial pivoting. 


29136 (LA-UR—86-180) ETHERNET data-acquisition 
and control system. Elkins, E.P. (Los Alamos National Lab., 
NM (USA)). 1985. Contract W-7405-ENG-36. 7p. (CONF- 
851264—2). NTIS, PC A02/MF AOl; 1; GPO Dep. File 
Number DE86006018. 

From U.S. DECUS symposium; Anaheim, CA, USA (9 Dec 
1985). 

. An ETHERNET data-acquisition and control system has 
been developed for use on the RSX operating system. This system 
supports supervisory control, closed-loop control, data monitoring, 
and data recording. An RSX driver has been written for the 
DEQNA ETHERNET controller for use with this system. 5 refs., 
5 figs. 


29137 (LA-UR—86-554) Autonomous differential equa- 
tions for the Henon map and other two-dimensional diffeo- 
morphisms, Mayer-Kress, G. (Los Alamos National Lab., 
NM (USA)). 1986. Contract W-7405-ENG-36. 19p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE86007384. 

For the study of bifurcations and chaotic behavior of nonlin- 
ear dynamical systems discrete mappings turned out to be extreme- 
ly useful. In order to study the smooth evolution underlying two 
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dimensional invertible mappings, we discuss the suspension of the 
Henon map of the plane, the standard map on the torus and more 
general cremona transformations of the plane. 16 refs. 


29138 (LA-UR—86-964) Modular, automated software 
testing environment. Cort, G.; Nelson, R.O. (Los Alamos 
National Lab., NM (USA)). 1986. Contract W-7405-ENG- 
36. 10p. (CONF-8604151—1). NTIS, PC A02/MF AO1; 
GPO Dep. File Number DE86008743. 

From Softool users’ group meeting; Culver City, CA, USA 
(14 Apr 1986). 

A software development methodology has been developed 
with Softool’s Change and Configuration Control (CCC) environ- 
ment. Fundamental to this approach is the exclusion of all develop- 
ment activities from the CCC data base. The contents of the CCC 
data base are restricted to software which has passed appropriate 
reviews. Development activities are performed in the host operat- 
ing system account of various programmers. A set of CCC macros 
and VUS command files support this methodology, thereby allow- 
ing the configuration manager to transfer files between the develop- 
ment and configuration management environments. 3 refs. 


29139 (LA-UR—3275) Intelligent interface for design and 
simulation. Draisin, W.; Peter, E. (Los Alamos National 
Lab., NM (USA)). 1986. Contract W-7405-ENG-36. 8p. 
(CONF-860458—1). NTIS, PC A02/MF A01; 1; GPO Dep. 
File Number DE86000762. 

From Expert database systems conference; Charleston, SC, 
USA (1 1 Apr 1986). 

We are developing a system composed of intelligent inter- 
faces, expert systems, and databases that uses artificial intelligence 
techniques to simplify the use of large simulation codes and to help 
design complicated physical devices. The simulation codes are used 
in analyzing and designing weapons, and the devices are themselves 
parts of weapon systems. From a designer’s point of view, the sim- 
ulation process is the same no matter what is being simulated. In 
the course of developing two intelligent interfaces for the design of 
nuclear weapons, we have found that data-driven programming is a 
useful technique for implementing an open-ended user interface to 
assist the designer. We discuss the simulation process as it is done 
now and as it could be done with intelligent interfaces. We then 
discuss the use of data-driven programming in a database environ- 
ment to support an interface for an arbitrary number of simulation 
codes. 3 figs. 


29140 (ORNL—6212) Approximate analysis of the for- 
mation of a buoyant solid sphere in a supercooled melt. Solo- 
mon, A.D.; Wilson, D.G.; Alexiades, V. (Oak Ridge Na- 
tional Lab., TN (USA)). Mar 1986. Contract ACO05- 
840OR21400. 16p. NTIS, PC A02/MF A011; GPO Dep. File 
Number DE86007882. 

A mathematical model is presented for the idealized forma- 
tion and development of a buoyant sphere solidifying in an infinite 
pool of supercooled liquid. The solid and liquid are of the same 
pure material and the solid is less dense than the liquid. Initially the 
liquid is at a uniform temperature that is below its equilibrium 
freezing temperature, T/sub cr/, but above the so called hyper- 
cooled temperature, T/sub cr/ - H/c/sub L/. Here H and c/sub L/ 
are the latent heat of solidification and the specific heat of the 
liquid, respectively. An approximate solution is derived based on 
the Megerlin approximation method. 11 refs. 


29141 (PNL-SA—13004) Scatterplot of matrix techniques 
for large N. Carr, D.B.; Nicholson, W.L.; Littlefield, R.J. 
(Pacific Northwest Labs., Richland, WA (USA)). Mar 1985. 
Contract AC06-76RL01830. ilp. (CONF-8503116—3). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE86007716. 

From 17. symposium on the interface of computer science 
and statistics; Lexington, KY, USA (17 Mar 1985). 

High-performance interaction with scatterplot matrices is a 
powerful approach to exploratory multivariate data analysis. For a 
small number of data points, real-time interaction is possible and 
overplotting is usually not a major problem. However, when the 
number of plotted points is large, display techniques that deals with 
overplotting and slow production are important. This paper ad- 
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dresses these two problems in the context of display devices that 
have a color look-up table. Topics include compromised brushing, 
film loops, and density representation by gray-scale or by symbol 
area. The paper also discusses techniques that are generally applica- 
ble, including interactive graphical subset selection from any collec- 
tion of scatterplots, and comparison of scatterplot matrices. 26 refs. 


29142 (SAND—85-2323C) Cellular automata method for 
phase unwrapping. Ghiglia, D.C.; Mastin, G.A. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Oct 1985. Contract 
AC04-76DP00789. Sp. (CONF-860457—1). NTIS, PC A02/ 
MF AO1; GPO Dep. File Number DE86002124. 

From Topical meeting on signal recovery and synthesis; 
Honolulu, HI, USA (2 Apr 1986). 

Research into phase unwrapping has led to the discovery of 
a cellular automaton that can unwrap phase in one- and two-dimen- 
sions. The extremely interesting behavior of the automaton and the 
aesthetically pleasing structure that evolves from repeated iterates 
will be presented. 


29143 (SAND—86-0304) Effects of stiffness. Shampine, 
L.F. (Sandia National Labs., Albuquerque, NM (USA)). 
Mar 1986. Contract AC04-76DP00789. 18p. NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE86009559. 
One-step methods for the numerical solution of the initial 
value problem for a system of ordinary differential equations are 
studied. The question addressed is, what happens when a code in- 
tended for non-stiff problems is applied to a stiff problem. 5 refs. 


29144 (UCRL—15771) VAX-Gerber node link. Revision 
1.0. Isobe, G.W. (California Univ., Santa Barbara (USA)). 
Dec 1985. Contract W-7405-ENG-48. 13p. NTIS, PC A02/ 
MF AOl1; 1; GPO Dep. File Number DE86009708. 

A communications link between the CADDE VAX 11/750 
and the Gerber Photo-Plotter 4135 was desired at LLNL. The 
process of creating this link is discussed and the features of this 
project are described. 4 figs. 


29145 (UCRL—15772) Programmer’s reference manual 
for the VAX-Gerber link software package. Revision 1.0. 
Isobe, G.W. (California Univ., Santa Barbara (USA)). Oct 
1985. Contract W-7405-ENG-48. 8p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE86009718. 

This guide provides the information necessary to edit, 
modify, and run the VAX-Gerber software link. Since the project 
is in the testing stage and still being modified, this guide discussess 
the final desired stage along with the current stage. The current 
stage is to set up as to allow the programmer to easily modify and 
update codes as necessary. 


29146 (UCRL—15773) User's manual for the VAX- 
Gerber link software package. Revision 1.0. Isobe, G.W. 
(Lawrence Livermore National Lab., CA An SA)). Oct 1985. 
Contract W-7405-ENG-48. 36p. NTIS, PC A03/MF AOl1; 
GPO Dep. File Number DE86009700. 

This manual provides a user the information necessary to run 
the VAX-Gerber link software package. It is expected that the user 
already knows how to login to the VAX, and is familiar with the 
Gerber Photo Plotter. It is also highly desirable that the user be 
familiar with the full screen editor on the VAX, EDT. 


29147 (UCRL—94415) Striving for “natural” usage. 
Storch, N.A. (Lawrence Livermore National Lab., CA 
(USA)). 1986. Contract W-7405-ENG-48. 9p. (CONF- 
8604159—1). NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE86009402. 

From ACM/SIGCHI ‘86: human factors in computing sys- 
tems; Boston, MA, USA (16 -— 1986). 4 

During the past year, the Non-Destructive Evaluation Sec- 
tion has supported developing a user environment for their techni- 
cians and scientists who do image processing and analysis of images 
obtained from various sources. In particular, this has involved 
bringing together certain software tools which already existed into 
a prototype, trying to understand user needs by observation, discus- 
sion, insightful guessing, and then continuing on to build something 
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better. One of the primary goals has been to achieve a natural user 
interface. The efforts have required internal complexity in handling: 
pointing of the user to the image or screen and resultant actions, 
device independent graphics and raster operations, application 
menus, working image data base and command recognition. These 
are, for the most part, independent of the image processing func- 
tions. Starting from broad, not very well defined requirements, it 
has become an on-going effort to checkout both interactive and 
image processing operations. A framework was developed to allow 
for flexibility in image processing operations and their integration 
into work-related applications. The results indicate that success in 
accomplishing an easy, natural usage is due to: commitment and 
concentration on usage, continual reevaluation during development, 
and allowance for the overhead of "tidying up” to maintain internal 
order and clarity. 4 figs. 


29148 Variational methods for generating meshes on sur- 
faces in three dimensions. Saltzman, J. (Los Alamos National 
Laboratory, Los Alamos, New Mexico 87545). Journal of 
Computational Physics; 63: No. 1, 1-19(Mar 1986). 

Variational methods for generating meshes are developed for 
arbitrary surfaces in three dimensions. Several variational principles 
are written down for surfaces, the corresponding elliptic equations 
are listed, and several simple examples are given. In addition, a 
short discussion of planar methods and relative scaling of integrals 
are included in this paper for completeness. 


29149 An introduction to programming multiple-processor 
computers. Hicks, H.R.; Lynch, V.E. (Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37831). Journal of Com- 
putational Physics; 63: No. 1, 140-156(Mar 1986). Contract 
AC05-840R21400. 

Fortran applications programs can be executed on multi- 
processor computers in either a unitasking (traditional) or multitask- 
ing form. The later allows a single job to use more than one proc- 
essor simultaneously, with a consequent reduction in elapsed time 
and, perhaps, the cost of the calculation. An introduction to pro- 
gramming in this environment is presented. The concept of syn- 
chronization and data sharing using EVENTS and LOCKS are il- 
lustrated with examples. The strategy of strong synchronization and 
the use of synchronization templates are proposed. We emphasize 
that incorrect multitasking programs can produce irreducible re- 
sults, which makes debugging more difficult. 
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29150 Analysis of pairwise pivoting in Gaussian elimina- 
tion. Sorensen, D.C. (Division of Mathematics and Comput- 
er Science, Argonne National Laboratory, Argonne, IL). 
IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Computers; C-34: No. 3, 274-278(Mar 1985). 

The method of Gaussian elimination using triangularization 
by elementary stabilized matrices constructed by pair wise pivoting 
is analyzed. It is shown that a variant of this scheme which is suita- 
ble for implementation on a parallel computer is numerically stable 
although the bound is larger than the one for the standard partial 
pivoting algorithm. 
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29151 (CONF-860363—2) Distributed geographic map- 
ping using a centralized DISSPLA-based mapping system and 
AUTOCAD PC software. Snider, M. (Argonne National 
Lab., IL (USA)). 1986. Contract W-31-109-ENG-38. 7p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE86009184. 

From ISSCO week; New Orleans, LA, USA (10 Mar 1986). 

This paper describes procedures devised for transferring 
mapped information between a DISSPLA-based geographic map- 
ping system on a centralized computer and an AUTOCAD system 
on a PC. The centralized mapping system is used as a repository 
for the large map data bases and to provide capabilities for drawing 
maps on various output devices including graphics terminals. The 
map data from any map drawn on the centralized system can be 
down-loaded to the PC. AUTOCAD is then used to view and edit 
the map and to add information. Final maps can be drawn using the 
AUTOCAD software or the AUTOCAD files can be sent to the 
centralized system to be included in the central data bases. These 
procedures allow us to take advantage of DISSPLA software, data 
management facilities, and graphical analytic functions available on 
the central system, while using the more interactive features avail- 
able in AUTOCAD for viewing, entering, and editing the data. 2 
figs. 
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SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms (DOE/TIC-7000). Subject de- 
scriptors and qualifiers (subheadings) are selected and presented in 
the following format: 

SUBJECT DESCRIPTOR 


Title, (supplementary information), citation number, 
;US) 


The notations in the final parentheses indicate the type of 
document, e.g., R for Report; the country of publication, e.g., US; 
and the language if other than English, e.g., In German. Tables of 
document types and country of publication codes appear after the 
indexes. 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In 
cases for which the title contains little or no information related to 
the subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases 
the title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are general- 
ly the names of specific materials, things, or processes. To the 
extent possible, a qualifier is selected to describe the properties of, 
or processes applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
"See references” are included to guide users from synonymous 
terms or phrases to the descriptor selected as a subject heading for 
the concept (e.g., Pipeline Quality Gas, see HIGH BTU GAS). 
"See also references” are used to indicate where to find references 
to subject concepts that are narrower, broader, or related to a par- 
ticular subject heading. To complete an exhaustive search of a 
given subject, all such headings should be reviewed. Copies of 
DOE/TIC-7000, the Subject Thesaurus, are available from the Na- 
tional Technical Information Service (NTIS), U.S. Department of 
Commerce, Springfield, VA 22161. 
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ABIES 
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See CHROMOSOMAL ABERRATIONS 
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Medical Examinations 
Ophthalmologic changes related to radiation exposure and age 
in the adult health study sample, Hiroshima and Nagasaki, 
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Ophthalmologic changes related to radiation exposure and age 
in the adult health study sample, Hiroshima and Nagasaki, 
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See SOLAR ABSORBERS 
ACCELERATORS 


See also ELECTROSTATIC ACCELERATORS 
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PARTICLE BEAM FUSION ACCELERATOR 
RAILGUN ACCELERATORS 


Beam Bunching 
Energy transfer in the plasma wake-field accelerator, 11:28071 
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Beam Production 
Stripper and target foil techniques at GSI Darmstadt, 11:28695 
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The accelerator for the Los Alamos free-electron laser-IV, 
11:28005 (J;US) 
Diode Tubes 
Pin diode driver drawings (Engineering Materials), 11:28077 
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Energy transfer in the plasma wake-field accelerator, 11:28071 
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Ton Sources 
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Superconducting Magnets 
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Vacuum Systems 
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ACCIDENTAL IRRADIATION 
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ACETIC ACID 
Electrochemistry 
Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 
Pattern Recognition 
Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 
ACETIC ACID ESTERS 
Thermodynamic Properties 
Thermodynamic and transport properties for polar coal 
mixtures. Technical progress report, October 1-December 
31, 1985, 11:26857 (R;US) 
ACETONE 
Clathrates 
Pulse radiolysis study on electrons trapped in aqueous solid 
clathrates, 11:27896 (J;US) 


Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 

Pattern Recognition 

Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 
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Code number 3.1.3.2. 
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Environmental Sciences Division annual progress report for 
period ending September 30, 1985, 11:28279 (R;US) 
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ACQUISITION (DATA) 
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ACRYLAMIDE 
Toxicity 
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Psychophysics and electrophysiology, 11:28568 (J;US) 
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11:28305 (R;US) 
ACRYLATES 


Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 


Data Processing 


Pattern Recognition 
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analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 
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Redox Reactions 
Stability of tetravalent actinides in perovskites, 11:27936 (J;US) 
Solubility 
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CALIFORNIUM 252 
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Environmental Exposure Pathway 
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11:27395 (R;DE) 
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THORIUM 
URANIUM 


Adsorption Heat 
Adsorption of volatile metals on metal surfaces and the 
possibilities of its application in nuclear chemistry. 
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11:27763 (R;GB) 
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Sorptive Properties 
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Computer Codes 
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See ATR REACTOR 
ADVANCED THERMAL REACTOR FUGEN 
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aerodynamic range, 11:28169 (R;IT) 
AEROSOLS 


See also RADIOACTIVE AEROSOLS 
SMOKES 
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Data Processing 
Data bases for isolating the effects of the increasing carbon 
dioxide concentration, 11:28252 (RA;US) 
Concentration 
Mid-latitude stratospheric aerosol layer enhancement by El 
Chichon: the first year, 11:28311 (J;US) 
Long-Range Transport 
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(RA;US) 
Measuring Methods 
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AFR STORAGE 
See AWAY-FROM-REACTOR STORAGE 
AGE ESTIMATION 
Electron Spin Resonance 

Electron paramagnetic resonance: a new method of quaternary 

dating, 11:28621 (R;BR;In Portuguese) 


Introduction to isotopic geochronology of pre-quaternary age. 
Part 1, 11:28321 (R;BR;In Portuguese) 
AGRICULTURAL RESIDUES 
See AGRICULTURAL WASTES 
AGRICULTURAL WASTES 
See also MANURES 
Acid Hydrolysis 
Acid hydrolysis experimental facility results with corn stover, 
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Integrated forage crop refinery system, 11:27090 (R;US) 
Carbonization 


Carbonization of forestal, agricultural, and agro-industrial 
waste as well as of organic municipal waste and practical 
utilization of the recovered product (char, gas, pyrolysis oil). 
Final report, 11:27080 (R;DE) 

AGRICULTURE 


Consumption 
Prospects for US basic industries, 1986-2000: implications for 
electricity demand, 11:27533 (R;US) 


New advanced sensor development for technical parameter 
measurements, 11:27586 (BA;US) 
Energy Management Systems 
New advanced sensor development for technical parameter 
measurements, 11:27586 (BA;US) 
Irrigation 
Energy and US agriculture: irrigation pumping, 1974-83. 
Agricultural economic report, 11:27584 (R;US) 
Power Demand 
Prospects for US basic industries, 1986-2000: implications for 
electricity demand, 11:27533 (R;US) 
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See also SURFACE AIR 
Radiation Monitoring 
Assessment of the public health impact from the accidental 
release of UFe at the Sequoyah Fuels Corporation Facility at 
Gore, Oklahoma (Docket No. 40-8027, License No. SUB- 
1010). Main report. Volume 1, 11:27055 (R;US) 
AIR CONDITIONERS 
See also SOLAR AIR CONDITIONERS 
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Economic viability of heat pump desuperheaters for supplying 
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Performance 
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AIR FLOW 
Algorithms 

A computer algorithm for predicting infiltration and interroom 
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Computerized Simulation 
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AIR INFILTRATION 
Algorithms 

A computer algorithm for predicting infiltration and interroom 

airflows, 11:27567 (J;US) 
Computerized Simulation 

A computer algorithm for predicting infiltration and interroom 
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AIR POLLUTION 
See also INDOOR AIR POLLUTION 

Methods for mesoscale modeling for materials damage 
assessment. User’s guide. Interim report, November 1984- 
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Role of the oceans in the atmospheric cycle of carbonyl 
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modeling studies at the EPA (Environmental Protection 
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Computerized Simulation 

Numerical simulations of the night 2 data of the 1980 ASCOT 
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Simulations of the ASCOT 80 night 2 tracer data with three- 
dimensional transport/diffusion models using two data sets, 
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Data Processing 

Data bases for isolating the effects of the increasing carbon 

dioxide concentration, 11:28252 (RA;US) 
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Control techniques for the emission of noxious gases for boilers 
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Seasonal and diurnal effects on pollution transport in the 
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Evaluation of INPUFF with the MATS data base, 11:28211 
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plumes, 11:28219 (RA;US) 

Simple method of evaluating air quality models, 11:28198 
(RA;US) 

Simulations of the ASCOT 80 night 2 tracer data with three- 
dimensional transport/diffusion models using two data sets, 
11:28224 (RA;US) 

Taking account of vertical variations in stability i in the 
AERAD radiation and dose model, 11:28217 (RA;US) 

Verification of the combined plume rise and dispersion model 
U.S.P.R., 11:28215 (RA;US) 

Meetings 
Papers from the symposium on emissions: the value of 


incentives and guidelines for control, 11:28371 (R;ZA) 


Monitoring 
Data bases for isolating the effects of the increasing carbon 
dioxide concentration, 11:28252 (RA;US) 
Natural Occurrence 
Natural sources of inorganic and organic gases and aerosols, 
11:28267 (RA;US) 
Pollution Control 
Papers from the symposium on emissions: the value of 
incentives and guidelines for control, 11:28371 (R;ZA) 
Pollution Sources 
Natural sources of inorganic and organic gases and aerosols, 
11:28267 (RA;US) 
R 
Environmentally acceptable power station operating on low- 
rank coal present state of technology and prospective 
development, 11:27263 (RA;US) 
Papers from the symposium on emissions: the value of 
incentives and guidelines for control, 11:28371 (R;ZA) 
Respiratory System Diseases 
Air pollutants and diseases of the human respiratory tract, 
11:28562 (R;DE;In German) 
Standards 
Control techniques for the emission of noxious gases for boilers 
firing Rhinish brown coals, 11:27262 (RA;US) 
AIR POLLUTION ABATEMENT 
Use this term for items that involve the prevention of formation of 
pollutants at the source. 
High reactivity sorbents for SO2 control, 11:27290 (R;US) 
Electrostatic Precipitators 
Review of mathematical models for ESPs (electrostatic 
precipitators) and comparison of their successes, 11:28287 
(R;US) 
AIR POLLUTION CONTROL 
Use this term for items that involve the removal or management of 
pollutants after they are formed by a source. 
Analysis 


Modern methods to measure air pollutants, 11:28284 (R;US) 
Measuring Methods 
Modern methods to measure air pollutants, 11:28284 (R;US) 


AIR POLLUTION MONITORING 
See also AEROSOL MONITORING 
Continental- and global-scale tracers and their applications, 
11:28264 (RA;US) 
Tracer Techniques 
Atmospheric tracers of opportunity from important classes of 
air pollution sources, 11:28272 (RA;US) 
Some remarks on continental and global tracers, 11:28276 
(RA;US) 
AIR POLLUTION MONITORS 
Performance Testing 
TEOM real-time carbon concentration monitor. Final report, 
11:28278 (R;US) 
AIR QUALITY 
Methods for mesoscale modeling for materials damage 
assessment. User’s guide. Interim report, November 1984- 
October 1985, 11:28294 (R;US) 
Mathematical Models 
Resampling and extreme value statistics in air quality model 
performance evaluation, 11:28201 (RA;US) 
Robust methods for model evaluation, 11:28200 (RA;US) 
Simple method of evaluating air quality models, 11:28198 
(RA;US) 
Regional Analysis 
Regional air quality, 11:28266 (RA;US) 
AIR SAMPLERS 
Performance 
Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 
Getting the measure of particles in combustion gases, 11:28306 
(J;GB) 
AIR SOURCE HEAT PUMPS 
Performance Testing 
Comparison of field performance of a high-efficiency heat 
pump with and without a desuperheater water heater, 
11:27569 (J;US) 
AIRBORNE PARTICLES 
See PARTICULATES 
AIRBORNE PARTICULATES 
See PARTICULATES 
AIRCRAFT 
Geodesics 
Trajectory scoring in geodetic coordinates using transponder- 
interrogator range data, 11:29111 (R;US) 
AIRCRAFT ACCIDENTS 
See ACCIDENTS 
ALAP 
See RADIATION PROTECTION 
ALASKA 
Hydrogen-Based Economy 
Hydrogen use in Alaska. Project 40902 final report, 11:27068 
(R;US) 
ALCATOR DEVICE 
Cyclotron Radiation 
Alcator C vertical viewing electron cyclotron emission 
diagnostic, 11:28997 (R;US) 
Plasma Confinement 
Lower hybrid current ramp-up experiments and density limit 
on Alcator C, 11:29045 (J;US) 
X-Ray Spectra 
High energy x-ray measurements during lower hybrid current 
drive on the Alcator C tokamak, 11:29016 (R;US) 
X-Ray Spectroscopy 
Plasma x-ray spectroscopy during lower hybrid current drive 
on Alcator, 11:28996 (R;US) 
ALCOHOLS 
See also BUTANOLS 
ETHANOL 
GLYCEROL 
METHANOL 
Mass Spectroscopy 
Application of pattern recognition to metal ion chemical 
ionization mass spectra, 11:27817 (J;US) 





ALCOHOLS 
Materials Recovery 


Materials Recovery 
Removal of radioactive sodium from experimental breeder 
reactor-II components and conversion to a disposable solid 
waste: alcohol recovery, 11:27341 (J;US) 
Yields 
Variation possibilities of the methane reforming process 
making synthesis gas for the synthesis of alcohols, 11:27089 
(R;DE;In German) 
ALDEHYDES 


See also FORMALDEHYDE 
GLUCOSE 
GLUCURONIC ACID 


Mass Spectroscopy 
Application of pattern recognition to metal ion chemical 
ionization mass spectra, 11:27817 (J;US) 
ALDEHYDO ACIDS 


See ALDEHYDES 
CARBOXYLIC ACIDS 


ALEUTIAN ISLANDS 
See also AMCHITKA ISLAND AREA 
Land Reclamation 
Studies of Elymus mollis directed toward its use in 
revegetation of maritime tundra, 11:28326 (R;US) 
ALGAE 
Growth 
Comparative toxicity of copper and acridine to fish, Daphnia 
and algae, 11:28571 (J;US) 


Grazing by copepods in the Peru upwelling, 11:28385 (J;GB) 
Photosynthetic Reaction Centers 

Characterization of a purified photosystem II-phycobilisome 
particle preparation from Porphyridium cruentum, 11:28417 
G;US) 

Photosystem II-phycobilisome preparation from the red alga, 
Porphyridium cruentum: oxygen evolution, ultrastructure, 
and polypeptide resolution, 11:28415 (J;US) 

Predator-Prey Interactions 
Grazing by copepods in the Peru upwelling, 11:28385 (J;GB) 
Sensitivity 


Comparative toxicity of copper and acridine to fish, Daphnia 
and algae, 11:28571 (J;US) 
ALGORITHMS 
Performance 
Hypercube algorithms and implementations, 11:29133 (R;US) 
Performance Testing 
Modular, automated software testing environment, 11:29138 
(R;US) 
ALKALI METAL COMPOUNDS 
See also CESIUM COMPOUNDS 


POTASSIUM COMPOUNDS 
SODIUM COMPOUNDS 


Chemical Reactions 
VPI-3 alkali attack of coal gasifier refractory linings. Progress 
report No. 5, January 1, 1986-March 31, 1986, 11:26833 
(R;US) 
Corrosive Effects 
VPI-3 alkali attack of coal gasifier refractory linings. Progress 
report No. 5, January 1, 1986-March 31, 1986, 11:26833 
(R;US) 
ALKALI METALS 
See also CESIUM 
LITHIUM 
POTASSIUM 


RUBIDIUM 
SODIUM 


Chromatography 
Determination of alkali and alkaline earth metals in uranium 
compounds by ion chromatography, 11:27783 (RA;BR;In 
Portuguese) 
Separation Processes 
Separation of metals by liquid surfactant membranes containing 
crown ether carboxylic acids, 11:27831 (J;NL) 
ALKALINE EARTH METALS 
See also BARIUM 
BERYLLIUM 
CALCIUM 
MAGNESIUM 


RADIUM 
STRONTIUM 
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Chromatography 
Determination of alkali and alkaline earth metals in uranium 
compounds by ion chromatography, 11:27783 (RA;BR;In 
Portuguese) 
Separation Processes 
Separation of metals by liquid surfactant membranes containing 
crown ether carboxylic acids, 11:27831 (J;NL) 
ALKALINE FLOODING 
See CAUSTIC FLOODING 
ALKALIS 
See HYDROXIDES 
ALKANES 
See also. BUTANE 
ETHANE 
HEXANE 
METHANE 


OCTANE 
PROPANE 


Decomposition 
Purex diluent chemical degradation, 11:26981 (J;US) 
Mass Spectroscopy 
Application of pattern recognition to metal ion chemical 
ionization mass spectra, 11:27817 (J;US) 
Production 
New three phase equilibrium model (oil-gas-brine) used to 
interpret production of liquid hydrocarbons from a 
geopressured gas well, 11:26942 (R;US) 
ALKANOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKENES 
See also ETHYLENE 
PROPYLENE 
Electrochemistry 
Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 
Mass Spectroscopy 
Application of pattern recognition to metal ion chemical 
ionization mass spectra, 11:27817 (J;US) 
Pattern Recognition 
Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 
Supercritical Fluid Chromatography 
New methods for characterization of supercritical fluid 
solutions, 11:27878 (J;DE) 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKYLATES 
See ALCOHOLS 
ALLOY 800 
See INCOLOY 800 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-HT-9 
Charpy Test 
Change of Charpy impact fracture behavior of precracked 
ferritic specimens due to thermal aging in sodium, 11:27625 
(R;US) 
Mechanical Properties 
Effect of multiple austenitizing treatments on HT-9 steels, 
11:27649 (R;US) 
Oxidation 
Oxidation/volatilization rates in air for candidate fusion reactor 
blanket materials, PCA and HT-9, 11:27617 (R;US) 
Volatility 
Oxidation/volatilization rates in air for candidate fusion reactor 
blanket materials, PCA and HT-9, 11:27617 (R;US) 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MA-956 
See IRON BASE ALLOYS 
ALLOYS 


See also ALUMINIUM ALLOYS 
ANTIMONY ALLOYS 
BERYLLIUM ALLOYS 
BORON ALLOYS 
CESIUM ALLOYS 
CHROMIUM ALLOYS 
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COBALT ALLOYS 

COPPER ALLOYS 

CORROSION RESISTANT ALLOYS 
GERMANIUM ALLOYS 

INDIUM ALLOYS 


MAGNESIUM ALLOYS 
MANGANESE ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
POTASSIUM ALLOYS 
RUBIDIUM ALLOYS 
SILICON ALLOYS 
SILVER ALLOYS 
SODIUM ALLOYS 
THALLIUM ALLOYS 
TIN ALLOYS 
TITANIUM ALLOYS 
TUNGSTEN ALLOYS 
VANADIUM ALLOYS 
ZIRCONIUM ALLOYS 
Electron-Phonon Coupling 
Electron-phonon based local mode descriptions of displacive 
transformations, 11:28953 (R;US) 
Quench Hardening 
Solution hardening and strain hardening at elevated 
temperatures, 11:27678 (BA;US) 
Research Programs 
Summary of AR and TD/APT contracts and grants, 11:26816 
(R;US) 
Strain Hardening 
Solution hardening and strain hardening at elevated 
temperatures, 11:27678 (BA;US) 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALLUVIAL DEPOSITS 
Bulk Density 
Drilling and coring methods that minimize the disturbance of 
cuttings, core, and rock formation in the unsaturated zone, 
Yucca Mountain, Nevada, 11:28614 (R;US) 
ALPHA DECAY 
Computer Calculations 
Automated system for construction and analysis of 
radionuclide decay schemes. Organizational principles and 
functional capabilities, 11:28854 (R;SU;In Russian) 
Processing 


Automated system for construction and analysis of 
radionuclide decay schemes. Organizational principles and 
functional capabilities, 11:28854 (R;SU;In Russian) 

P Invariance 

Probability of parity-forbidden processes 
sup(6)Lisup(*)(Jsup(7r) = Osup(+), T = 1, Esup(*) = 3.56 
MeV) reversible a + d, 11:28868 (R;SU;In Russian) 

ALPHA DECAY RADIOISOTOPES 


See also CALIFORNIUM 248 
CALIFORNIUM 252 
POLONIUM 210 


A LSI/CAMAC system for heavy elements research, 11:28160 
GUS) 
Natural Occurrence 
Nationwide occurrence of radon and other natural 
radioactivity in public water supplies, 11:28403 (R;US) 
ALPHA REACTIONS 
P Invariance 
Probability of parity-forbidden processes 
sup(6)Lisup(*)(Jsup(77) = Osup(+), T = 1, Esup(*) = 3.56 
MeV) reversible a + d, 11:28868 (R;SU;In Russian) 
ALPHA-BEARING WASTES 
In-Situ Processing 
A pilot-scale radioactive test using in situ vitrification, 11:27029 
(J;US) 


Transuranic waste transportation assessment and guidance 
report. Defense Transuranic Waste Program. Revision 1, 
11:26983 (R;US) 

Radioactive Waste Disposal 

Disposal of Hanford defense high-level, transuranic and tank 

wastes, Hanford Site, Richland, Washington. Draft 


environmental impact statement. Volume 2. Appendices A- 
L, 11:27003 (R;US) 

Disposal of Hanford defense high-level, transuranic and tank 
wastes, Hanford Site, Richland, Washington. Draft 
environmental impact statement. Volume 1, 11:27002 (R;US) 

Disposal of Hanford defense high-level, transuranic and tank 
wastes, Hanford Site, Richland, Washington. Draft 
environmental impact statement. Volume 3. Appendices M- 
V, 11:27004 (R;US) 

Underground Disposal 

A pilot-scale radioactive test using in situ vitrification, 11:27029 

(J;US) 
Vitrification 

A pilot-scale radioactive test using in situ vitrification, 11:27029 
(J;US) 

Waste Transportation 

Transuranic waste transportation assessment and guidance 
report. Defense Transuranic Waste Program. Revision 1, 
11:26983 (R;US) 

TRUPACT-I, a contact-handled transuranic waste 
transportation system, 11:26985 (BA;US) 

ALPHA-NITROSO-BETA-NAPHTHOL 
See 1-NITROSO-2-NAPHTHOL 
ALTERNATE FUELS 


See FUEL SUBSTITUTION 
SYNTHETIC FUELS 


ALUMINIA 
See ALUMINIUM OXIDES 
ALUMINIUM 
Charged-Particle Transport 
Mean excitation energy for the stopping power of metallic 
aluminum: Comments on an article by McGuire, 11:28931 
G;US) 
Reply to Comments of Bichsel et al. on "Mean excitation 
energy for the stopping power of metallic aluminum”, 
11:28932 (J;US) 


Dependence of ultrasonic velocity to applied stress and third- 
order elastic constants of polycrystalline aluminum and 
copper, 11:27679 (TJ;US) 

Emission 

Hollow cathode plume as an atomic emission source for 
elemental analysis of metal alloys, 11:27819 (J;US) 

Spectrographic analysis of metallic silicium and natural quartz, 
11:27803 (R;BR;In Portuguese) 

Quantitative Chemical Analysis 

Theta pinch discharge designed for emission spectrochemical 

analysis: spectral characterization, 11:27824 (J;US) 
R 

Reflectance of a rough insulating overlayer on a metal with a 

nonlocal optical response, 11:27663 (J;US) 
Welding 

Inertia welding of 1100 aluminum to Type 316 stainless steel, 

11:27654 (R;US) 
ALUMINIUM 27 TARGET 
Lepton Reactions 

Quark distributions in nuclei from lepton experiments, 11:28864 
(J;US) 

Niobium 93 Reactions 

Characterization of hot compound nuclei from binary decay 
into complex fragments, 11:28870 (J;US) 

Nitrogen 14 Reactions 

Pion production: A probe for coherence in medium-energy 

heavy-ion collisions, 11:28873 (J;US) 
Oxygen 16 Reactions 

Pion production: A probe for coherence in medium-energy 

heavy-ion collisions, 11:28873 (J;US) 
ALUMINIUM ALLOYS 


See also ALUMINIUM BASE ALLOYS 
RENE 41 
WASPALOY 


Bragg Reflection 
Sharp diffraction maxima from an icosahedral glass, 11:27754 
(J;US) 


Corrosion behaviour of aluminium plates in aqueous medium, 
11:27630 (R;BR;In Portuguese) 





ALUMINIUM ALLOYS 
Heat Affected Zone 


Heat Affected Zone 

Analysis of heat-affected zone cracking in NisAI alloys, 

11:27611 (R;US) 
Phase Transformations 

High pressure X-ray diffraction on UX2 compounds, 11:27688 
(R;DK) 

Physical Radiation Effects 

Irradiation-induced creep and microstructural development in 
precipitation-hardened nickel-aluminium alloys, 11:27635 
(R;DE) 

Pitting Corrosion 

Evaluation of the corrosion of aluminum tubes under 
conditions of natural immersion in aqueous medium, 
11:27629 (R;BR;In Portuguese) 

Recrystallization 

Dynamic recrystallization during high temperature low cycle 
fatigue of nickel. Progress report, June 1, 1985-May 31, 1986, 
11:27615 (R;US) 

Weldaxility 

Analysis of heat-affected zone cracking in NisAl alloys, 

11:27611 (R;US) 
ALUMINIUM BASE ALLOYS 
Microstructure 

Constitution of an Al-37.5Ge splat quenched foil: implications 

on nucleation kinetics, 11:27668 (J;US) 
Nucleation 

Constitution of an Al-37.5Ge splat quenched foil: implications 

on nucleation kinetics, 11:27668 (J;US) 
ALUMINIUM COMPLEXES 
Chemical Radiation Effects 

One- and two-electron reduction of aluminum and tin 
pyridylporphyrins. A kinetic spectrophotometric study, 
11:27928 (J;US) 

Reduction 

One- and two-electron reduction of aluminum and tin 
pyridylporphyrins. A kinetic spectrophotometric study, 
11:27928 (J;US) 

Spectrophotometry 

One- and two-electron reduction of aluminum and tin 
pyridylporphyrins. A kinetic spectrophotometric study, 
11:27928 (J;US) 

ALUMINIUM FLUORIDES 
Neutron Diffraction 

Structural studies on vitreous samples by the neutron time-of- 
flight diffraction method on the NSWR spectrometer, 
11:28170 (R;SU;In Russian) 

ALUMINIUM NITRIDES 
Chemical Analysis 

DARPA materials synthesis program material acquisition and 

characterization, 11:27701 (RA;US) 
Compacting 

Hugoniot measurements of preheated aluminum nitride 
powder, 11:27700 (RA;US) 

Investigation of shock-activated sintering and shock-wave 
consolidation of selected powder materials, 11:27704 
(RA;US) 

Crystal Structure 

Characterization of long period polytypoid structures in the 

AlOs-AIN system, 11:27689 (R;US) 
Equations of State 

High-pressure equation of state for metal and ceramic powders, 
11:27699 (RA;US) 

Instrumented shock impact of metal and ceramic powders, 
11:27698 (RA;US) 

Pressure-density behavior for AIN, AlOs, SIO2, TiBs and TiC 
powders up to 3.5 GPa, 11:27702 (RA;US) 

Explosive Forming 

Explosive shock treatment of ceramic powders, 11:27697 

(RA;US) 
Materials Working 

Explosive shock treatment of ceramic powders, 11:27706 

(RA;US) 
Shock Waves 

DARPA materials synthesis program material acquisition and 

characterization, 11:27701 (RA;US) 
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Sintering 
Investigation of shock-activated sintering and shock-wave 
consolidation of selected powder materials, 11:27704 
(RA;US) 
Shock-activated sintering, 11:27707 (RA;US) 
ALUMINIUM OXIDES 
See also SPINELS 
Catalytic Effects 
Control of catalyst deactivation with ammonia. Quarterly 
report, December 1, 1985-February 28, 1986, 11:26845 
(R;US) 
Improved catalysts for coal liquefaction. Quarterly report No. 
6, December 1, 1985-February 28, 1986, 11:26842 (R;US) 
Novel Fischer-Tropsch slurry catalysts and process concepts 
for selective transportation fuel production. Quarterly 
technical progress report, 1 January-31 March 1985, 
11:27075 (R;US) 
Support-metal interaction studies on model supported catalysts. 
Final report, 11:26824 (R;US) 
Chemical Analysis 
DARPA materials synthesis program material acquisition and 
characterization, 11:27701 (RA;US) 
Compacting 
Investigation of shock-activated sintering and shock-wave 
consolidation of selected powder materials, 11:27704 
(RA;US) 
Crystal Structure 
Characterization of long period polytypoid structures in the 
AlkOs-AIN system, 11:27689 (R;US) 
Decomposition 
Grain boundaries and solid electrolyte degradation, 11:27675 
(J;US) 
Equations of State 
Pressure-density behavior for AIN, AlsOs, SIO2, TiBs and TiC 
powders up to 3.5 GPa, 11:27702 (RA;US) 
Explosive Forming 
Explosive shock treatment of ceramic powders, 11:27697 
(RA;US) 
Flocculation 
Preparation of AleOs-ZrO2 composites by adjustment of 
surface chemical behavior, 11:27683 (R;US) 
Grain Boundaries 
Grain boundaries and solid electrolyte degradation, 11:27675 
(J;US) 
Tonic Conductivity 
Transport in solid electrolytes containing a second phase. Final 
report, 16 May 1982-15 October 1985, 11:27910 (R;US) 
Materials Working 
Explosive shock treatment of ceramic powders, 11:27706 
(RA;US) 
Multi-Element Analysis 
Determination of molybdenum and cobalt in alumina-based 
catalysts, 11:27785 (RA;BR;In Portuguese) 
Spectrographic determination of some lanthanides and hafnium 
in aluminium oxide, 11:27789 (RA;BR;In Portuguese) 
Phase Diagrams 
Laser diagnostics of coal combustion systems. Final technical 
report, 11:26907 (R;US) 
Rare Earths 
Spectrographic determination of some lanthanides and hafnium 
in aluminium oxide, 11:27789 (RA;BR;In Portuguese) 
Reflectivity 
Reflectance of a rough insulating overlayer on a metal with a 
nonlocal optical response, 11:27663 (J;US) 
Roughness 
Reflectance of a rough insulating overlayer on a metal with a 
nonlocal optical response, 11:27663 (J;US) 
Shock Waves 
DARPA materials synthesis program material acquisition and 
characterization, 11:27701 (RA;US) 
Sintering 
Investigation of shock-activated sintering and shock-wave 
consolidation of selected powder materials, 11:27704 
(RA;US) 
Shock-activated sintering, 11:27707 (RA;US) 
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Sintering of shock-activated ceramic powders, 11:27705 
(RA;US) 
Sorptive Properties 
Adsorption of nuclides on hydrous oxides: sorption isotherms 
on natural materials, 11:27040 (J;US) 


Support-metal interaction studies on model supported catalysts. 


Final report, 11:26824 (R;US) 
AL’ 
See ALUMINIUM 
ALVEOLI (PULMONARY) 
See LUNGS 
AMAZON RIVER 
Ceramics 
Studies by physical methods of archeological ceramics of the 
Amazon River basin, 11:27765 (R;BR;In Spanish) 
AMBIENT TEMPERATURE 
Variations 
Analysis of the temperature record, 11:28253 (RA;US) 
AMCHITKA ISLAND AREA 
Land Reclamation 
Dynamics of the recovery of damaged tundra vegetation. 
Annual progress report, 11:28324 (R;US) 
AMERICIUM 
Dissolution 
Mass transfer in a geologic environment, 11:27050 (R;US) 
Gamma Spectroscopy 
Comparison of destructive and nondestructive assay of 
heterogeneous salt residues, 11:27062 (R;US) 
Radioactive Waste Disposal 
Solubility constraint: an important consideration in safety 
assessment of nuclear waste disposal, 11:27041 (J;US) 
Solubility 
Solubility constraint: an important consideration in safety 
assessment of nuclear waste disposal, 11:27041 (J;US) 
Solvent Extraction 
Carbamoylmethylphosphoryl derivatives as actinide 
extractants: their significance in the processing and recovery 
of plutonium and other actinides, 11:26982 (J;US) 
AMERICIUM OXIDES 
Structural Chemical 
X-ray photoemission spectroscopy (XPS) study uranium, 
neptunium, and plutonium oxides in silicate-based glasses, 
11:27886 (J;US) 
AMES TEST 
See MUTAGEN SCREENING 
AMIDES 


See also ACRYLAMIDE 
FORMAMIDE 


Binding Energy 
a-Donor character of the dimethylamido ligand, 11:27902 
G;US) 


See also ANILINE 
GUANINE 
OXIMES 


Chemical Preparation 
Lanthanide-amine template synthesis. Preparation and 
molecular structures of Ln(L) (CHsCN) (CFsSOs)s [L = 
1,9-Bis(2-aminoethyl)-1,4,6,9, 12, 14-hexaazacyclohexadecane; 
Ln = La, Yb] and La(en),(CHsCN)(CFsSOs)s, 11:27905 
(J;US) 


Pulse radiolysis study on electrons trapped in aqueous solid 

clathrates, 11:27896 (J;US) 
Crystal Structure 

Lanthanide-amine template synthesis. Preparation and 
molecular structures of Ln(L) (CHsCN) (CF3SOs)s [L = 
1,9-Bis(2-aminoethy])-1,4,6,9, 12, 14-hexaazacyclohexadecane; 
Ln = La, Yb] and La(en)s(CHsCN)(CF3SOs)s, 11:27905 
G;US) 


Finding solutions to potential health and environmental 
problems associated with coal liquefaction materials, 
11:26918 (BA;NL) 

Health Hazards 

Finding solutions to potential health and environmental 
problems associated with coal liquefaction materials, 
11:26918 (BA;NL) 


Molecular Structure 
Lanthanide-amine template synthesis. Preparation and 
molecular structures of Ln(L) (CHsCN) (CF3SOs)s [L = 
1,9-Bis(2-aminoethy])-1,4,6,9, 12, 14-hexaazacyclohexadecane; 
Ln = La, Yb] and La(en)(CHsCN)(CF3SOs)s, 11:27905 
(;US) 
AMINO ALCOHOLS 


See ALCOHOLS 
AMINES 


AMINO SUGARS 
See AMINES 
AMINOBENZENE 
See ANILINE 
AMINOGLYCIDES 
See AMINES 
AMINOHYPOXANTHINE 
See GUANINE 
AMMINES 
Chemical Reaction Kinetics 
Mechanism of electron transfer to 
pentoaammine(pyridine)cobalt(III) complexes by aliphatic 
radicals, hexaaquovanadium(II), and 
hexaammineruthenium(I]) ions, 11:27897 (J;US) 
AMMONIA 
Control of catalyst deactivation with ammonia. Quarterly 
report, December 1, 1985-February 28, 1986, 11:26845 
(R;US) 
Electrochemistry 
Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 
Pattern Recognition 
Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 
Removal 
Evaluation of treated gasification wastewater as cooling tower 
makeup, 11:26827 (RA;US) 
Vapor Pressure 
Vapor pressure isotope effect in liquid and solid ammonia, 
11:27840 (R;US) 
AMMONIUM CARBONATES 
Solvent Properties 
Study of uranium reversion with ammonium carbonate in the 
D2EHPA-TOPO system, 11:27797 (RA;BR;In Portuguese) 
AMMONIUM COMPOUNDS 


See also AMMONIUM CARBONATES 
AMMONIUM PHOSPHATES 
AMMONIUM SULFATES 


Catalytic Effects 
Study of some transition metal complexes as process catalysts. 
Quarterly report, December 1, 1985-February 28, 1986, 
11:26841 (R;US) 
Clathrates 
Pulse radiolysis study on electrons trapped in aqueous solid 
clathrates, 11:27896 (J;US) 
AMMONIUM PHOSPHATES 
ion 
Quality control in production of suspensions from solid 
ammonium phosphates (monoammonium phosphate and 
diammonium phosphate) (Monoammonium phosphate; 
diammonium phosphate), 11:27852 (R;US) 
Production 
Quality control in production of suspensions from solid 
ammonium phosphates (monoammonium phosphate and 
diammonium phosphate) (Monoammonium phosphate; 
diammonium phosphate), 11:27852 (R;US) 
Viscosity 
Quality control in production of suspensions from solid 
ammonium phosphates (monoammonium phosphate and 
diammonium phosphate) (Monoammonium phosphate; 
diammonium phosphate), 11:27852 (R;US) 
AMMONIUM SULFATES 
Crystallization 
Investigation of solute nucleation in levitated solution droplets, 
11:27865 (J;US) 





Nucleation 
Investigation of solute nucleation in levitated solution droplets, 
11:27865 (J;US) 
AMNION CELLS 
See EMBRYONIC CELLS 
AMPLIFIERS 


See also MICROWAVE AMPLIFIERS 
Engineering Drawings 
SLAC Liniac Energy Doubler (SLED) component drawings 


(Engineering Materials), 11:28082 (E;US) 
ANADROMOUS FISHES 
See also SALMON 


Analysis of barriers to upstream fish migration. An 
investigation of the physical and biological conditions 
affecting fish passage success at culverts and waterfalls. Final 
report, 1984. Part 4, 11:27095 (R;US) 

Juvenile salmonid monitoring at Rock Island Dam bypass 
sampler. Annual report 1985, 11:28408 (R;US) 

Production 
Survey of artificial production of anadromous salmonids in the 
Columbia River basin. Final report, 1985, 11:28511 (R;US) 
ANALYSIS (ACTIVATION) 
See ACTIVATION ANALYSIS 
ANBN 
See 1-NITROSO-2-NAPHTHOL 
ANESTHETICS 
Indoor Air Pollution 

Health Hazard Evaluation Report HETA 84-145-1604, Porter 
Memorial Hospital, Valparaiso, Indiana (Anesthetic gases 
and ethylene oxide), 11:28297 (R;US) 

Health Hazard Evaluation Report HETA 84-204-1600, Dental 
Health Associates, Paoli, Pennsylvania (Nitrous oxide), 
11:28300 (R;US) 

Health Hazard Evaluation Report HETA &4-412-1612, Drs. 
Youdelman and Teig, Brentwood, New York (Nitrous 
oxide), 11:28302 (R;US) 

ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 


Nature of the interfacial region between cementitious mixtures 
and rocks from the Palo Duro Basin and other seal 
components, 11:27722 (R;US) 


Biological Accumulation 
Aquatic fate of synfuel residuals: bioaccumulation of aniline 
and phenol by the freshwater phytoplankter Scenedesmus 
quadricauda, 11:26872 (J;US) 
Concentration 
Aquatic fate of synfuel residuals: bioaccumulation of aniline 
and phenol by the freshwater phytoplankter Scenedesmus 
quadricauda, 11:26872 (J;US) 
Mass Spectroscopy 
Lewis acid enhanced emission of secondary molecular ions, 
11:27892 (R;US) 
Oxidation 
Lewis acid enhanced emission of secondary molecular ions, 
11:27892 (R;US) 
Vaporization Heat 
Thermodynamic and transport properties for polar coal 
mixtures. Technical progress report, October 1-December 
31, 1985, 11:26857 (R;US) 
ANIMAL CELLS 
Includes human cells. 
See also CHO CELLS 
EMBRYONIC CELLS 


SOMATIC CELLS 
TUMOR CELLS 


Adhesion 
Cell-cell adhesion: parameters and possible mechanisms, 
11:28426 (BA;US) 
Bioassay 
Macrophage-induced cytostasis: kinetic analysis of 
bromodeoxyuridine-pulsed cells, 11:28580 (J;US) 
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Biological Effects 

Toxicologic responses to a complex coal conversion by- 
product: mammalian cell mutagenicity and dermal 
carcinogenicity, 11:26917 (BA;US) 

Cell Differentiation 

Control of mutagenesis and cell differentiation in cultured 
human and rodent cells by chemicals that initiate or promote 
tumor formation, 11:28569 (BA;US) 

Global approaches to quantitative analysis of gene-expression 
patterns observed by use of two-dimensional gel 
electrophoresis, 11:28437 (J;US) 

Mutagen Screening 

Toxicologic responses to a complex coal conversion by- 
product: mammalian cell mutagenicity and dermal 
carcinogenicity, 11:26917 (BA;US) 

ANIMAL GROWTH 
Comparative Evaluations 

Physiologic response of elk to differences in winter range 

quality, 11:28328 (J;US) 


See also INVERTEBRATES 
Behavior 
Hazard identification with small numbers of animals: 
implications for risk assessment, 11:28592 (BA;US) 
ANIONS 
Adsorption 
Electrolyte effects on oxygen reduction kinetics at platinum: a 
rotating ring-disc electrode analysis, 11:27912 (J;GB) 
ANISOLE 
Mass Spectroscopy 
Lewis acid enhanced emission of secondary molecular ions, 
11:27892 (R;US) 
Oxidation 
Lewis acid enhanced emission of secondary molecular ions, 
11:27892 (R;US) 
ANNELIDS 
Biological Regeneration 
Reparatory adaptation to copper-induced injury and 
occurrence of a copper-binding protein in the polycheate, 
Eudistylia vancouveri, 11:28594 (J;GB) 
ANODES 
Corrosion Inhibitors 
Research and development on inhibitors of zinc corrosion for 
mercury elimination from alkaline-manganese cells, 11:27477 
(R;DE;In German) 
ANTENNAS 
Design 
Alfven wave heating on Tokapole II, 11:29041 (J;US) 
ICRF heating on ATF, 11:29044 (J;US) 
Slot antennas for ICRF heating, 11:29096 (BA;US) 
Electric Conductivity 
Alfven wave impedance studies on PRETEXT, 11:29042 
(J;US) 
Electric Currents 
Alfven wave heating on Tokapole II, 11:29041 (J;US) 
Electrical Properties 
ICRF heating on ATF, 11:29044 (J;US) 
Excitation 
TMX-U high frequency central-cell electron heating, 11:29047 
GUS) 
Operation 
TMX-U high frequency central-cell electron heating, 11:29047 
(;US) 
Performance 
Slot antennas for ICRF heating, 11:29096 (BA;US) 
Performance Testing 
Alfven wave heating on Tokapole II, 11:29041 (J;US) 
ANTHONOMUS GRANDIS 
See BOLL WEEVIL 
ANTHRACENE 
Reduction 
Time-domain magnetic resonance studies of short-lived radical 
pairs in liquid solution, 11:27920 (J;GB) 
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ANTHRACITE 
Flotation 
Characterization of coal surfaces. Technical progress report, 21 
November 1985-20 February 1986, 11:26887 (R;US) 
Surface Properties 
Characterization of coal surfaces. Technical progress report, 21 
November 1985-20 February 1986, 11:26887 (R;US) 
Wettability 
Characterization of coal surfaces. Technical progress report, 21 
November 1985-20 February 1986, 11:26887 (R;US) 
ANTHRAQUINONES 
Catalytic Effects 
Acid catalyzed depolymerization of coal by hydride donors. 
Final report, 11:26836 (R;US) 
ANTIFERROMAGNETISM 
Two-Dimensional Calculations 
Long range order in the ground state of two-dimensional 
antiferromagnets, 11:28946 (R;BR) 
ANTIGENS 
See also TOXINS 
Bioassay 
Development of in vitro mutagenicity testing systems using T- 
lymphocytes. Annual performance report, 11:28516 (R;US) 
DNA Sequencing 
Development of in vitro mutagenicity testing systems using T- 
lymphocytes. Annual performance report, 11:28516 (R;US) 
DNA-Cloning 
Characterization of plant plasma membrane antigens. Progress 
report, 11:28493 (R;US) 
ANTIMICROBIAL AGENTS 
Metabolism 
Naturally occurring variation in the inducibility of pisatin 
demethylating activity in Nectria haematococca mating 
population VI, 11:28463 (J;DE) 
ANTIMONY 
Adsorption 
Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 
Desorption 
Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 
Environmental Transport 
Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 
ANTIMONY ALLOYS 
Electric Conductivity 
Mechanism of coherent self-oscillations under transverse 
breakdown in n-InSb (T=77 K), 11:27634 (RA;AT) 


Hot hole magnetophonon resonance in p-InSb in high magnetic 
fields, 11:27633 (RA;AT) 
ANTIMONY OXIDES 
Crystal Structure 
Stabilization of high-temperature antimony oxide with 
molybdenum incorporation. Structure of Mo-doped Sb20, 
by powder neutron diffraction and extended X-ray 
absorption fine structure spectroscopy, 11:27670 (J;US) 
Phase Transformations 
Stabilization of high-temperature antimony oxide with 
molybdenum incorporation. Structure of Mo-doped Sb2O, 
by powder neutron diffraction and extended X-ray 
absorption fine structure spectroscopy, 11:27670 (J;US) 
Solubility 
Stabilization of high-temperature antimony oxide with 
molybdenum incorporation. Structure of Mo-doped Sb2O, 
by powder neutron diffraction and extended X-ray 
absorption fine structure spectroscopy, 11:27670 (J;US) 
ANTINEUTRINO-PROTON INTERACTIONS 
Differential Cross Sections 
Precise determination of sin*theta/sub W/ from measurements 
of the differential cross sections for v/sub p/p—>v/sub p/p 
and nu-bar/sub p/p—nu-bar/sub p/p, 11:28759 (J;US) 


Elastic Scattering 
Precise determination of sin?theta/sub W/ from measurements 
of the differential cross sections for v/sub p/p—>v/sub p/p 
and nu-bar/sub ./p—-nu-bar/sub p/p, 11:28759 (J;US) 
ANTIPROTON BEAMS 
Research Programs 
Electron cooling of low-energy antiprotons and production of 
fast antihydrogen atoms, 11:28680 (R;CH) 
APPARATUS 
See EQUIPMENT 
AQUATIC ECOSYSTEMS 
Baseline Ecology 
Aquatic ecosystems of the lower Pecos drainage, October- 
December, 1980, 11:28409 (RA;US) 
Statistical analysis and data management, 11:28370 (RA;US) 
Contamination 
Calibration of laboratory bioassays with results from 
microcosms and ponds, 11:26869 (J;US) 
Instream contaminant study. Summary report, Task 5, 11:28390 
(R;US) 
Injuries 
Battelle’s Marine Research Laboratory, Sequim, 11:28395 
(J;US) 
it 
Battelle’s Marine Research Laboratory, Sequim, 11:28395 
(J;US) 
Mineral Cycling 
Role of ocean biota in accelerated ecological cycles: a 
temporal view, 11:28379 (J;US) 
AQUEOUS HUMOR 
See BODY FLUIDS 
EYES 


AQUEOUS SOLUTIONS 
Demetallization 
Method for removing trace pollutants from aqueous solutions, 
11:28392 (P;US) 
AQUIFERS 
Fluid Injection 
Relationship of regional water quality to aquifer thermal 
energy storage, 11:27474 (J;US) 
Fluid Withdrawal 
Relationship of regional water quality to aquifer thermal 
energy storage, 11:27474 (J;US) 
Heat Storage 
Relationship of regional water quality to aquifer thermal 
energy storage, 11:27474 (J;US) 
Water Chemistry 
Relationship of regional water quality to aquifer thermal 
energy storage, 11:27474 (J;US) 
Water Quality 
Relationship of regional water quality to aquifer thermal 
energy storage, 11:27474 (J;US) 
ARCHAEOLOGICAL SPECIMENS 
Age Estimation 
Carbon-14 dating of a mummy from ‘Caverna da Babilonia’, 
Rio Novo Country, south of Minas Gerais (MG, Brazil), 
11:28612 (R;BR;In Portuguese) 
AREA POLLUTION SOURCES 
See POLLUTION SOURCES 
ARGENTINA 
Fuel Cycle 
International nuclear fuel cycle fact book. Revision 6, 11:27018 
(R;US) 
ARGENTINE REACTOR RA-3 
See RA-3 REACTOR 
ARGON 
Equations of State 
Perturbation theory for square-well fluids in d=2, 3, 11:27870 
(J;GB) 
Ion-Atom Collisions 
Loss and excitation in single collisions of highly-stripped heavy 
ions with atoms, 11:28679 (R;US) 
ARGON IONS 
Ton-Atom Collisions 
Loss and excitation in single collisions of highly-stripped heavy 
ions with atoms, 11:28679 (R;US) 





Velocity dependence of azimuthal anisotropies in ion scattering 
from rhodium (111), 11:28677 (R;US) 
ARGONNE SUPERCONDUCTING LINAC 
See ATLAS SUPERCONDUCTING LINAC 
ARKANSAS POWER-LIGHT-2 REACTOR 
See ARKANSAS-2 REACTOR 
ARKANSAS-2 REACTOR 
Pope, Arkansas, USA 
Fuel Assemblies 
Fuel performance evaluation in 16 x 16 assemblies at Arkansas 
Nuclear One, Unit 2. Final report, 11:27321 (R;US) 
Nuclear Fuels 
Fuel performance evaluation in 16 x 16 assemblies at Arkansas 
Nuclear One, Unit 2. Final report, 11:27321 (R;US) 
ARMS CONTROL 


Review of the provisions and effectiveness of selected arms 
control agreements, 1812-1939, 11:29110 (R;US) 
Historical Aspects 
Review of the provisions and effectiveness of selected arms 
control agreements, 1812-1939, 11:29110 (R;US) 
AROMATIC ACIDS 
See CARBOXYLIC ACIDS 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 


See also ANILINE 
AZAARENES 
BENZENE 
CONDENSED AROMATICS 
DIVINYLBENZENE 
HALOGENATED AROMATIC HYDROCARBONS 
PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 
QUINONES 
TETRALIN 


Anaerobic Digestion 
Biogasification of Texas lignite, 11:26832 (RA;US) 
Biological Accumulation 
Aromatic hydrocarbons in New York Bight polychaetes: 
ultraviolet fluorescence analyses and gas 
chromatography/gas chromatography-mass spectrometry 
analyses, 11:28393 (J;US) 
Biological Availability 
Aromatic hydrocarbons in New York Bight polychaetes: 
ultraviolet fluorescence analyses and gas 
chromatography/gas chromatography-mass spectrometry 
analyses, 11:28393 (J;US) 


Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 

Pattern Recognition 

Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 


New three phase equilibrium model (oil-gas-brine) used to 
interpret production of liquid hydrocarbons from a 
geopressured gas well, 11:26942 (R;US) 

Uptake 

Aromatic hydrocarbons in New York Bight polychaetes: 
ultraviolet fluorescence analyses and gas 
chromatography/gas chromatography-mass spectrometry 
analyses, 11:28393 (J;US) 

ARRAY PROCESSORS 
Configuration 

Computer architecture for image processing and pattern 
recognition in the Federal Republic of Germany, 11:29130 
(RA;DE;In German) 

Innovative image processing architectures, 11:29129 (RA;DE) 

Workshop on parallel computer architectures in pattern 
recognition and image processing, 11:29125 (R;DE) 


EGPA multiprocessor system and its possible application for 
pattern recognition tasks, 11:29127 (RA;DE;In German) 
Processes 


“aie of pairwise pivoting in Gaussian elimination, 11:29150 
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Parallel Processing 
Analysis of pairwise pivoting in Gaussian elimination, 11:29150 
(J;US) 
ARSENATES 
Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Biological Effects 
Simple detection of potential pollutant effects on fungal 
growth, sclerotia formation and germination, 11:28575 (J;US) 
ARSENIC 
Crystal Structure 
Crystallographic relationships between GaAs, As and GagQs at 
the GaAs-thermal oxide interface, 11:27759 (J;NL) 
Electron Microscopy 
Crystallographic relationships between GaAs, As and GazOs at 
the GaAs-thermal oxide interface, 11:27759 (J;NL) 
Gas Chromatography 
Nonspecific detection of arsenic in high performance liquid 
chromatography: a feasibility study, 11:26958 (R;US) 
Liquid Column Chromatography 
Nonspecific detection of arsenic in high performance liquid 
chromatography: a feasibility study, 11:26958 (R;US) 
Toxicity 
Effect of the trace elements Mn(II), V(V), As(III) and Cu(III) 
found in coal fly ash, on lymphocyte blastogenesis, 11:26916 
(RA;US) 
Hematological responses to arsine exposure: quantitation of 
exposure response in mice, 11:28572 (J;US) 
X-Ray Fluorescence Anaiysis 
Trace element determination using synchrotron radiation, 
11:27825 (J;US) 
ARSENIC COMPOUNDS 
See also ARSENATES 
Chemical Reactions 
Polymer-pendant ligand chemistry. 1. Reactions of 
organoarsonic acids and arsenic acid with catechol ligands 
bonded to polystryene-divinylbenzene and regeneration of 
the ligand site by a simple hydrolysis procedure, 11:27903 
(J;US) 
Hydrolysis 
Polymer-pendant ligand chemistry. 1. Reactions of 
organoarsonic acids and arsenic acid with catechol ligands 
bonded to polystryene-divinylbenzene and regeneration of 
the ligand site by a simple hydrolysis procedure, 11:27903 
(J;US) 
ARSONIUM COMPOUNDS 
See ARSENIC COMPOUNDS 
ARTIFICIAL INTELLIGENCE 
Research Programs 
Automated reasoning: basic research problems, 11:29123 
(R;US) 
ASBESTOS 
Inhalation 
Deposition of Crocidolite asbestos and glass microfibers 
inhaled by the beagle dog, 11:28595 (J;US) 
Retention 
Deposition of Crocidolite asbestos and glass microfibers 
inhaled by the beagle dog, 11:28595 (J;US) 
ASCORBIC ACID 
Biological Effects 
Ascorbate stimulation of PAT cells causes an increase in 
transcription rates and a decrease in degradation rates of 
procollagen mRNA, 11:28428 (J;GB) 


See also FLY ASH 
Chemical Composition 
Initial operation of the solid waste disposal system at the 
Antelope Valley Station, 11:27265 (RA;US) 
Laser diagnostics of coal combustion systems. Final technical 
report, 11:26907 (R;US) 
Deposition 
Alkali atom impact reactions on coal combustion substrates. 
Interim report, June 15, 1985-March 15, 1986, 11:26906 
(R;US) 
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Fundamental studies of the mechanisms of slag deposit 

formation, 11:26908 (R;US) 
Electron Microprobe Analysis 

Alkali atom impact reactions on coal combustion substrates. 
Interim report, June 15, 1985-March 15, 1986, 11:26906 
(R;US) 

Mineralogy 

Evaluation of the effect of coal cleaning on fugitive elements. 
Phase IV. Identification of mineral forms in coal. Quarterly 
progress report No. 11, December 1, 1985-February 28, 
1986, 11:26856 (R;US) 

Quantitative Chemical Analysis 

Evaluation of the effect of coal cleaning on fugitive elements. 
Phase IV. Identification of mineral forms in coal. Quarterly 
progress report No. 11, December 1, 1985-February 28, 
1986, 11:26856 (R;US) 

Removal 

Development of a microwave coal cleaning process. Technical 
progress report, December 1985-February 1986, 11:26889 
(R;US) 

Waste 

Initial operation of the solid waste disposal system at the 

Antelope Valley Station, 11:27265 (RA;US) 
X-Ray Diffraction 

Alkali atom impact reactions on coal combustion substrates. 
Interim report, June 15, 1985-March 15, 1986, 11:26906 
(R;US) 

Production of cooking briquettes from Maissade (Haiti) lignite. 
Feasibility study and preliminary plant design, 11:26823 
(R;US) 

X-Ray Fluorescence Analysis 

Production of cooking briquettes from Maissade (Haiti) lignite. 
Feasibility study and preliminary plant design, 11:26823 
(R;US) 

ASPHALTENES 
Yields 

Mobile phase in coals: its nature and modes of release. 
Technical progress report, September-November 1985 and 
December 1985-February 1986, 11:26839 (R;US) 

ASTROPHYSICS 
Research Programs 

Research in particles and fields. Semiannual status report, 1 

April-30 September 1985, 11:28656 (R;US) 
ATF TORSATRON 
ECR Heating 
Electron cyclotron heating calculations for ATF, 11:29015 
(R;US) 
Plasma Heating 
ICRF heating on ATF, 11:29044 (J;US) 
ATLANTIC OCEAN 


See also CHESAPEAKE BAY 
MID-ATLANTIC BIGHT 
SOUTH ATLANTIC BIGHT 


Organic Matter 
Redfield ratio based on chemical data from isopycnal surfaces, 
11:28376 (J;US) 
ATLAS SUPERCONDUCTING LINAC 
Argonne Tandem/Linac Accelerator. 
Beam B 
Improved rf modulation technique for bunched beam 
detection, 11:28070 (J;US) 


Injection 
ANL high-resolution injector, 11:28108 (J;US) 
Beam Monitoring 
Improved rf modulation technique for bunched beam 
detection, 11:28070 (J;US) 
Cooling Systems 
ATLAS cryogenic system, 11:28062 (J;US) 


Operating experience with 8 = 0.16 superconducting 
resonators, 11:28060 (J;US) 
Status of the ATLAS accelerator, 11:28109 (J;US) 
Performance 
Status of the ATLAS accelerator, 11:28109 (J;US) 
ATMOSPHERIC CHEMISTRY 
Chemical Reaction Kinetics 
Use of tracers for the study of atmospheric chemical and 
physical transformation processes, 11:28273 (RA;US) 


ATMOSPHERIC CIRCULATION 
Bench-Scale Experiments 

Vortex development in boundary layer flows over two- 

dimensional ramps, 11:28242 (BA;US) 
Computerized Simulation 

Numerical simulations of the night 2 data of the 1980 ASCOT 
experiments in the California geysers area, 11:28225 (RA;US) 

Numerical simulations of winds and turbulence in the 
California Geysers area, 11:28243 (BA;US) 

Simulations of the ASCOT 80 night 2 tracer data with three- 
dimensional transport/diffusion models using two data sets, 
11:28224 (RA;US) 

Two-dimensional simulation of drainage flow and tracer gas 
transport in the Geysers area, 11:28236 (BA;US) 

Daily Variations 

Near surface temperature field in a basin during nocturnal 

drainage flow, 11:28241 (BA;US) 
Mathematical Models 

Comparison of lateral and vertical diffusion in several valleys, 
11:28235 (BA;US) 

Comparison of observations and model predictions of 
nocturnal drainage flow over a simple slope, 11:28238 
(BA;US) 

Evaluation of a two-dimensional drainage flow model for 
complex terrain using ASCOT data, 11:28222 (RA;US) 

MATHEW-ADPIC model evaluation of the 1980 ASCOT 
geysers drainage flow experiment, 11:28221 (RA;US) 

Numerical simulations of the night 2 data of the 1980 ASCOT 
experiments in the California geysers area, 11:28225 (RA;US) 

Numerical simulations of winds and turbulence in the 
California Geysers area, 11:28243 (BA;US) 

Performance evaluation of two first-order closure complex- 
terrain dispersion models under nocturnal drainage 
conditions, 11:28223 (RA;US) 

Simulations of the ASCOT 80 night 2 tracer data with three- 
dimensional transport/diffusion models using two data sets, 
11:28224 (RA;US) 

Two-dimensional simulation of drainage flow and tracer gas 
transport in the Geysers area, 11:28236 (BA;US) 

Tracer Techniques 

Comparison of lateral and vertical diffusion in several valleys, 
11:28235 (BA;US) 

New physical Lagrangian tracer, 11:28229 (RA;US) 

ATMOSPHERIC EXPLOSIONS 
See also TRINITY EVENT 
Nuclear Fireballs 

Development of research tools to study structure and 
evolution in the-intermediate altitude regime. Final technical 
report, 1 November 1983-31 October 1984, 11:28181 (R;US) 

ATMOSPHERIC EXPOSURE CHAMBERS 
See EXPOSURE CHAMBERS 
ATMOSPHERIC PRECIPITATIONS 
Atmospheric 

Tracer applications for the study of precipitation process, 

11:28228 (RA;US) 
ATMOSPHERIC PRESSURE 
Data Processing 

Data bases for isolating the effects of the increasing carbon 

dioxide concentration, 11:28252 (RA;US) 
Monitoring 
Data bases for isolating the effects of the increasing carbon 
dioxide concentration, 11:28252 (RA;US) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC ENERGY RESEARCH ESTABLISHMENT 
See AERE 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
ATOMIC IONS 

Coordinate the above descriptor with a descriptor for the 

appropriate specific ion. 
Thomas-Fermi Model 

Analytic properties of the relativistic Thomas-Fermi equation 

and the total energy of atomic ions, 11:28689 (R;XA) 





ATOMIC POWER COMPANY MAIN YANKEE 
Electron Correlation 


ATOMIC POWER COMPANY MAIN YANKEE 
See MAINE YANKEE REACTOR 

ATOMIC WEAPONS 
See NUCLEAR WEAPONS 

ATOMS 


See also ISOELECTRONIC ATOMS 
MUONIC ATOMS 


Electron Correlation 
Electron correlations in atomic shells. II. Antisymmetric basis 
functions, 11:28710 (J;US) 
ATP-ASE 
Code numbers 3.6.1.3 and 3.6.1.8. 
Biochemical Reaction Kinetics 
Inhibition of the Type I restriction-modification enzymes EcoB 
and EcoK by the gene 0.3 protein of bacteriophage T7, 
11:28416 (J;GB) 
ATR REACTOR 
Alarm Systems 
Object-oriented alarm-filtering system, 11:27369 (R;US) 
ATTACHED GREENHOUSES 
Occupants 
Habitability of a winter garden - experimental research. 
Summary, 11:27183 (RA;DE;In French) 
Parametric Analysis 
Parameter studies of a wintergarden, 11:27182 (RA;DE;In 
French) 
Thermal Comfort 
Habitability of a winter garden - experimental research. 
Summary, 11:27183 (RA;DE;In French) 
ATWS 
Anticipated transients without scram. 
Computerized Simulation 
A typical BWR/4 MSIV closure ATWS analysis using 
RAMONA-3B code with space-time neutron kinetics, 
11:27424 (BA;US) 
Application of TRAC-BD1/MOD1 to a BWR/4 feedwater 
control failure ATWS, 11:27423 (BA;US) 
Boiling water reactor containment modeling and analysis at the 
Idaho National Engineering Laboratory, 11:27422 (BA;US) 
Mitigation 
Risk evaluation of the alternate-3A modification to the ATWS 
prevention/mitigation system in a BWR-4, MARK-II power 
plant, 11:27444 (BA;US) 
Risk Assessment 
Risk evaluation of the alternate-3A modification to the ATWS 
prevention/mitigation system in a BWR-4, MARK-II power 
plant, 11:27444 (BA;US) 
AUSTENITIC STEELS 
Prior to February, 1978 STEELS and AUSTENITE were used to 
index this concept. 
Heat Treatments 
Effects of composition on the ductility of 1Cr-1.25Mo-0.25V 
steel at elevated temperature, 11:27246 (RA;US) 
AUSTRALIA 
Fuel Cycle 
International nuclear fuel cycle fact book. Revision 6, 11:27018 
(R;US) 
Geologic Surveys 
Australian geoscience 1984, 11:26873 (R;AU) 


Australian geoscience 1984, 11:26873 (R;AU) 
Directory of Government geoscience databases in Australia 
1984, 11:26874 (R;AU) 
Resources 
Directory of Government geoscience databases in Australia 
1984, 11:26874 (R;AU) 
AUSTRIA 
Fuel Cycle 
International nuclear fuel cycle fact book. Revision 6, 11:27018 
(R;US) 
AUTOMOBILE EFFICIENCY STANDARDS 
See AUTOMOBILES 
AUTOMOBILES 


Consumption 
Prospects for US basic industries, 1986-2000: implications for 
electricity demand, 11:27533 (R;US) 
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Manufacturing 
Prospects for US basic industries, 1986-2000: implications for 
electricity demand, 11:27533 (R;US) 
Power Demand 
Prospects for US basic industries, 1986-2000: implications for 
electricity demand, 11:27533 (R;US) 
AUTORADIOGRAPHS 
See IMAGES 
AWAY-FROM-REACTOR STORAGE 
IAEA Safeguards 
International safeguards at facilities employing spent fuel rod 
consolidation, 11:27061 (R;US) 
AXEROPHTOL 
See VITAMIN A 


See also ACRIDINES 
PHENANTHROLINES 
QUINOLINES 


Ecological Concentration 

Azaarenes in Puget Sound sediments, 11:28401 (J;GB) 
Pollution Sources 

Azaarenes in Puget Sound sediments, 11:28401 (J;GB) 

AZAGUANINE 

Bibliographies 

Queuine, and transfer RNAs containing it: a bibliography, 

11:28436 (J;US) 


BACKGROUND RADIATION 
Dose Rates 
Report on measurements of terrestrial radiation and the 
radiological burden of surface water and groundwater in the 
Schwandorf region, 11:26972 (R;DE;In German) 
BACTERIA 


See also CLOSTRIDIUM 
ESCHERICHIA COLI 
HAEMOPHILUS 
METHANOGENIC BACTERIA 
METHANOTROPHIC BACTERIA 
ZYMOMONAS MOBILIS 


Growth 
Levels of trehalose and glycogen in Frankia sp. HFPArI3 
(actinomycetales), 11:28461 (J;CA) 
Infectivity 
Preservation of Rhizobium viability and symbiotic infectivity 
by suspension in water, 11:28495 (J;US) 
Viability 
Preservation of Rhizobium viability and symbiotic infectivity 
by suspension in water, 11:28495 (J;US) 
BAG MODEL 
Chiral Symmetry 
Understanding the cloudy bag model, 11:28802 (J;US) 
Coupling Constants 
Smaller a/sub s/ in the MIT bag model: the Coulomb spike 
effect, 11:28836 (R;GB) 
Electromagnetic Interactions 
Smaller a/sub s/ in the MIT bag model: the Coulomb spike 
effect, 11:28836 (R;GB) 
Goldberger-Treiman Relation 
Understanding the cloudy bag model, 11:28802 (J;US) 
Function 


Nontopological chiral soliton bag, 11:28805 (J;US) 
Particle Properties 
Understanding the cloudy bag model, 11:28802 (J;US) 
Solitons 
Nontopological chiral soliton bag, 11:28805 (J;US) 
BAGHOUSES 
Design 


Flue gas filtration: Southwestern Public Service Company's 
experience in design, construction, and operation, 11:27275 
(RA;US) 

Full scale operation and performance of two new baghouse 
installations, 11:27273 (RA;US) 
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Efficiency 
Influence of coal-specific fly ash properties upon baghouse 
performance: a comparison of two extreme examples, 
11:27287 (RA;US) 
Energy Efficiency 
Sounds of energy savings, 11:27268 (RA;US) 
Mathematical Models 
Modeling baghouse performance, 11:27278 (RA;US) 
ion 
Flue gas filtration: Southwestern Public Service Company’s 
experience in design, construction, and operation, 11:27275 
(RA;US) 
Optimization 
Flow resistance reduction mechanisms for electrostatically 
augmented filtration, 11:27283 (RA;US) 
New high performance fabric for hot gas filtration, 11:27286 
(RA;US) 
Sonic horn application in a dry FGD system baghouse, 
11:27272 (RA;US) 
P 
Modeling baghouse performance, 11:27278 (RA;US) 
Performance Testing 
Emission reduction performance and operating characteristics 
of a baghouse installed on a coal-fired power plant, 11:27270 
(RA;US) 
Evaluation of sonic-assisted, reverse-gas cleaning at utility 
baghouses, 11:27271 (RA;US) 
Full scale operation and performance of two new baghouse 
installations, 11:27273 (RA;US) 
Performance of baghouses in the electric generating industry, 
11:27274 (RA;US) 
BALLASTS 
Performance Testing 
Performance of electronic ballasts and other new lighting 
equipment. Final report, 11:27551 (R;US) 
BALLOONING INSTABILITY 
Stabilization 
Interchange, rotational, and ballooning stability of long-thin 
axisymmetric systems with finite-orbit effects, 11:29032 
(J;US) 
BANGLADESH 


Supplies 
Problems of consistency in energy planning for countries of the 
third world, 11:27494 (RA;DE;In German) 
BANKS 
See COMMERCIAL BUILDINGS 
BARIUM 


Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 


Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 

Environmental 

Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 

X-Ray Fluorescence Analysis 

Trace element determination using synchrotron radiation, 

11:27825 (J;US) 
BARIUM PHOSPHATES 
Neutron Diffraction 

Structural studies on vitreous samples by the neutron time-of- 
flight diffraction method on the NSWR spectrometer, 
11:28170 (R;SU;In Russian) 

BARRIERS 
See VENTILATION BARRIERS 
BARYONS 
See also LAMBDA C PLUS 
UCLEO! 


Bag Model 
Nontopological chiral soliton bag, 11:28805 (J;US) 
T 


Hydrothermal Alteration 
Investigation of the stability of clay/basalt packing materials, 
11:27740 (R;US) 


Phase Studies 
Investigation of the stability of clay/basalt packing materials, 
11:27740 (R;US) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY SEPARATORS 
Research on separators for alkaline zinc batteries. Final report, 
11:27479 (R;US) 
BEAM BENDING MAGNETS 
Vacuum Systems 
SLAC PEP main bend chamber drawings (Engineering 
Materials), 11:28128 (E;US) 
BEAM BUNCHERS 
Design 
Broad-band beam buncher, 11:28117 (P;US) 
Performance 
Improved rf modulation technique for bunched beam 
detection, 11:28070 (J;US) 
BEAM DYNAMICS 
Equations of Motion 
Non-linear canonical equations of coupled synchro-betatron 
motion and their solution within the framework of a non- 
linear 6-dimensional (symplectic) tracking program for ultra- 
relativistic protons, 11:28064 (R;DE) 
BEAM FOCUSING MAGNETS 
Magnetic Field Co: 
ANL high-resolution injector, 11:28108 (J;US) 
Mass Resolution 
ANL high-resolution injector, 11:28108 (J;US) 
Specifications 
SLAC klystron focusing electromagnet (Engineering 
Materials), 11:28076 (E;US) 
BEAM PERVEANCE 
See SPACE CHARGE 
BEAM-PLASMA SYSTEMS 
Proceedings of collaborating research meeting on particle- 
beam applications to fusion research, 11:29008 (R;JP) 
BEAMS (STRUCTURAL) 
See STRUCTURAL BEAMS 
BEAUTY PARTICLES 
Semileptonic Decay 
Measurement of the mean semi-muonic branching ratio of B 
hadrons produced at PETRA, 11:28744 (R;DE) 
BEDT-TIF 
Crystal Structure 
Role of anions on the crystal structures and electrical 
properties of the organic metals and superconductors, 
(BEDT-TTF)X (X = trihalide anions), 11:27756 (J;GB) 
Electrical Properties 
Role of anions on the crystal structures and electrical 
properties of the organic metals and superconductors, 
(BEDT-TTF)X (X = trihalide anions), 11:27756 (J;GB) 
Superconductivity 
Ambient pressure superconductivity at 4-5 K in B-(BEDT- 
TTF)Auk, 11:27755 (J;GB) 
Transition Temperature 
Ambient pressure superconductivity at 4-5 K in B-(BEDT- 
TTF)pAuk, 11:27755 (J;GB) 
BEHAVIOR 
Limited to living systems. 
Dynamics 
Autonomous differential equations for the Henon map and 
other two-dimensional diffeomorphisms, 11:29137 (R;US) 
BELGIUM 
Energy Supplies 
Belgium - energy situation 1984, 11:27482 (R;DE;In German) 
Fuel Cycle 
International nuclear fuel cycle fact book. Revision 6, 11:27018 
(R;US) 
BELLEFONTE-1 REACTOR 
Scottsboro, Alabama 
Containment 
Response of the Watts Bar, Maine Yankee and Bellefonte 
containments to static internal pressurization, 11:27462 
(BA;US) 





BELLEFONTE-2 REACTOR 
Scottsboro, Alabama 
Containment 
Response of the Watts Bar, Maine Yankee and Bellefonte 
containments to static internal pressurization, 11:27462 
(BA;US) 
BENTHOS 
Mortality 
Catastrophic anoxia in the Chesapeake Bay in 1984, 11:28394 
G;US) 
BENTONITE 
Hydrothermal Alteration 
Investigation of the stability of clay/basalt packing materials, 
11:27740 (R;US) 
Phase Studies 
Investigation of the stability of clay/basalt packing materials, 
11:27740 (R;US) 
BENZENE 


Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 

Equations of State 

Integrated experimental and theoretical study of the 
thermophysical properties of fluid mixtures. Annual report, 
September 1984-September 1985, 11:26820 (R;US) 

Mass Spectroscopy 

Lewis acid enhanced emission of secondary molecular ions, 

11:27892 (R;US) 


Lewis acid enhanced emission of secondary molecular ions, 
11:27892 (R;US) 
Pattern Recognition 
Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 
Pyrolysis 
Direct determination of atom and radical concentrations in 
thermal reactions of hydrocarbons and other gases. Informal 
technical report, January 1, 1985-December 31, 1985, 
11:27941 (R;US) 
Solvent Properties 


Extraction of organic compounds from solid samples, 11:27826 
GUS) 


Properties 
Thermodynamic and transport properties for polar coal 
mixtures. Technical progress report, October 1-December 
31, 1985, 11:26857 (R;US) 
BENZENEDICARBOXYLIC ACID-PARA 
See TEREPHTHALIC ACID 
BENZOFURANS 
Hydrogenation 
Control of catalyst deactivation with ammonia. Quarterly 
report, December 1, 1985-February 28, 1986, 11:26845 
(R;US) 
BENZOIC ACID 
Anaerobic Digestion 
Biogasification of Texas lignite, 11:26832 (RA;US) 
BENZOPYRENE 
Biochemical Reaction Kinetics 
Effect of ellagic and caffeic acids on covalent binding of 
benzo[a]pyrene to epidermal DNA of mouse skin in organ 
culture, 11:28431 (J;GB) 


Photochemical transformation of pyrene and benzo[a]pyrene 
vapor-deposited on eight coal stack ashes, 11:27916 (J;US) 
etabolism 


Benzo(a)pyrene and 6-nitrobenzo(a)pyrene metabolism in 
human and rodent microsomes and tissue culture, 11:28587 
(BA;US) 

Mutagen Screening 
Glucuronide conjugation reduces the cytotoxicity but not the 


mutagenicity of benzo(a)pyrene in the CHO/HGPRT assay, 
11:28593 (J;US) 


Photochemical transformation of pyrene and benzo[a]pyrene 
vapor-deposited on eight coal stack ashes, 11:27916 (J;US) 
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Skin Absorption 
Skin penetration and metabolism of topically applied chemicals 
in six mammalian species, including man: an in vitro study 
with benzo[a]pyrene and testosterone, 11:28567 (J;US) 
BERKELEY BEVALAC 
See BEVALAC 
BERYLLIUM 
Absorption Spectroscopy 
Evaluation of the effect of coal cleaning on fugitive elements. 
Phase IV. Identification of mineral forms in coal. Quarterly 
progress report No. 11, December 1, 1985-February 28, 
1986, 11:26856 (R;US) 
Adsorption 
Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 


Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 

Emission Spectroscopy 

Evaluation of the effect of coal cleaning on fugitive elements. 
Phase IV. Identification of mineral forms in coal. Quarterly 
progress report No. 11, December 1, 1985-February 28, 
1986, 11:26856 (R;US) 

Environmental Transport 

Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 

Nucleosynthesis 

Astrophysical production rates for Li, Be, and B isotopes from 
energetic ‘H and ‘He reactions with HeCNO nuclei, 
11:28671 (J;US) 

BERYLLIUM 8 TARGET 
Electron Reactions 

Space-odd spin effects in electron-nucleus scattering and 
structure of weak neutral currents, 11:28867 (RA;SU;In 
Russian) 

BERYLLIUM 9 TARGET 
Boron 10 Reactions 
Role of particle transfer in large angle scattering of 1p shell 
nuclei, 11:28865 (R;CH) 
Niobium 93 Reactions 
Characterization of hot compound nuclei from binary decay 
into complex fragments, 11:28870 (J;US) 
BERYLLIUM ALLOYS 
Impurities 
Acoustic attenuation due to domain walls in anisotropic 
superconductors, with application to U/sub 1-x/Th/sub 
x/Beis, 11:27665 (J;US) 
Phase Diagrams 

Acoustic attenuation due to domain walls in anisotropic 
superconductors, with application to U/sub 1-x/Th/sub 
x/Beis, 11:27665 (J;US) 

Ultrasonic Waves 
Unrenormalized ultrasound attenuation in the heavy-fermion 
state, 11:27664 (J;US) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA DECAY 
For neutron and nuclear decay. 
Computer Calculations 
Automated system for construction and analysis of 
radionuclide decay schemes. Organizational principles and 
functional capabilities, 11:28854 (R;SU;In Russian) 
Data Processing 
Automated system for construction and analysis of 
radionuclide decay schemes. Organizational principles and 
functional capabilities, 11:28854 (R;SU;In Russian) 
BETA DECAY RADIOISOTOPES 
Natural Occurrence 
Nationwide occurrence of radon and other natural 
radioactivity in public water supplies, 11:28403 (R;US) 
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BEVALAC 

Computer Graphics 

Bevalac software project status, 11:28093 (RA;US) 
Data Acquisition 

Bevalac software project status, 11:28093 (RA;US) 
Data Analysis 

Bevalac software project status, 11:28093 (RA;US) 
DEC Computers 

Installation progress of the NSD-Bevalac VAX, 11:28094 
(RA;US) 

Drift Chambers 

A FASTBUS based data acquisition system for the Di-lepton 

spectrometer at the BEVALAC, 11:28113 (J;US) 
Fastbus System 

A FASTBUS based data acquisition system for the Di-lepton 

spectrometer at the BEVALAC, 11:28113 (J;US) 
BIBLIOGRAPHIES 

Limited to significant lists of documents chosen on the basis of 
subject. 

Biological production of fuels from coal-derived gases: a 
review of the literature. Topical report No. 1 (144 
references; 19 microorganisms listed), 11:27077 (R;US) 

BILE DUCTS 
See BILIARY TRACT 
BILIARY TRACT 


Scanning 
Delayed studies of the biliary tract with Ru-97-BIDA, 
11:28489 (J;GB) 
BIMETALLIC CORROSION 
See ELECTROCHEMICAL CORROSION 
BIOASSAY 
Calibration 
Calibration of laboratory bioassays with results from 
microcosms and ponds, 11:26869 (J;US) 
BIOCHEMICAL ACTIVITY 
See BIOCHEMISTRY 
BIOCHEMISTRY 
Engineering 


GBF scientific studies report 1984, 11:28414 (R;DE;In 
German) 
BIOCONVERSION 
Bibliographies 


Biological production of fuels from coal-derived gases: a 
review of the literature. Topical report No. 1 (144 
references; 19 microorganisms listed), 11:27077 (R;US) 

BIOGAS 
See METHANE 
BIOGEOCHEMISTRY 
Research Programs 
Environmental Sciences Division annual progress report for 
period ending September 30, 1985, 11:28279 (R;US) 
BIOLOGICAL FLUIDS 
See BODY FLUIDS 
BIOLOGICAL FUNCTIONS 
Coordinate with descriptors for the organs or functions involved. 


Techniques of time-resolved resonance Raman spectra of 
photochemical transients in the milli- to picosecond time 
scale, 11:27162 (J;GB) 

BIOLOGICAL REACTORS 
See BIOREACTORS 

BIOLOGICAL TESTING 
See BIOASSAY 

BIOMASS 


Statement of work on alternative anodic reactions in water 
splitting. Final report, September 1981-December 1982, 
11:27069 (R;US) 

Energy Source Development 
Renewable energy alternative, 11:27160 (R;US) 

Hydrocarbons 

Methodology for estimating natural hydrocarbon emissions, 
11:28282 (R;US) 

Research Programs 

Environmental Sciences Division annual progress report for 
period ending September 30, 1985, 11:28279 (R;US) 


Resource Potential 

Greece - structure of the energy industry, in particular energy 

source potential, 11:27497 (R;DE;In German) 
Statistics 

Aboveground tree biomass statistics for Maine: 1982. Forest 

Service resource bulletin (Final), 11:27139 (R;US) 
Thermal 
Proceedings of the 1985 biomass thermochemical conversion 
contractor’s meeting, 11:27140 (R;US) 
BIOMEDICAL RADIOGRAPHY 
See also INDUSTRIAL RADIOGRAPHY. 
Image Intensifiers 

Measurement of noise on X-ray films, exposed by means of 

intensifying screens, 11:28476 (R;NL;In Dutch) 
Noise 

Measurement of noise on X-ray films, exposed by means of 

intensifying screens, 11:28476 (R;NL;In Dutch) 
BIOREACTORS 

Prior to March 1983 this concept was indexed to CHEMICAL 

REACTORS. 
Technology Transfer 

Technology transfer to under-developed countries: a 

Philippines case study, 11:27083 (BA;US) 
BIOSPHERE 
Contamination 

Measurements of radioactive and xenobiotic substances in the 
biosphere in the Netherlands 1982, 11:28247 (R;NL;In 
Dutch) 

Measurements of radioactive and xenobiotic substances in the 
biosphere in the Netherlands 1983, 11:28248 (R;NL;In 
Dutch) 

Results of measurements of the radioactive contamination of 
the biosphere in the Netherlands, compiled by the CCRX 
1983, 11:28348 (R;NL;In Dutch) 

Results of measurements of the radioactive contamination of 
the biosphere in the Netherlands, compiled by the CCRX 
1984, 11:27048 (R;NL;In Dutch) 

Radionuclide Migration 

Biosphere modelling for a HLW repository - scenario and 

parameter variations, 11:28349 (R;CH) 
BIOSYNTHESIS 
Technology Assessment 

Indirect liquefaction of coal via biosynthesis. Technical 

progress quarterly report, 11:27078 (R;US) 
BIPYRIDINES 
Chemical Reaction Kinetics 

Kinetics of the oxidation of metal complexes by manganese(III) 
aquo ions in acidic perchlorate media: the Mn(H2O).** - 
Mn(H20).** electron-exchange rate constant, 11:27858 
(J;US) 

Redox Reactions 

Kinetics of the oxidation of metal complexes by manganese(III) 
aquo ions in acidic perchlorate media: the Mn(H2O).”* - 
Mn(H20).** electron-exchange rate constant, 11:27858 
(J;US) 

BIRDS 

Chromium hazards to fish, wildlife, and invertebrates: a 

synoptic review, 11:28566 (R;US) 
Baseline Ecology 

Densities and species composition of the avifauna of the Los 
Medanos WIPP site, southeastern New Mexico, 11:28363 
(RA;US) 

Parasites 

Nasal mites from birds of a Guatemalan cloud forest (Acarina: 

rhinonyssidae), 11:28329 (J;US) 
Populations 

Densities and species composition of the avifauna of the Los 
Medanos WIPP site, southeastern New Mexico, 11:28363 
(RA;US) 

Ri 


eproduction 

Densities and species composition of the avifauna of the Los 
Medanos WIPP site, southeastern New Mexico, 11:28363 
(RA;US) 

Viral Diseases 

Avian pox in a red-tailed hawk (Buteo jamaicensis), 11:28501 
GUS) 





BIS(ETHYLENEDITHIOLO)TETRATHIAFULVALENE 
Chemical Preparation 


BIS(ETHYLENEDITHIOLO)TETRATHIAFULVALENE 
See BEDT-TTF 
BISMUTH OXIDES 
Chemical Preparation 
Synthesis and characterization of substitutional solid solutions 
aLneOs x (1 - a)BisOs x 4TiOz, 11:27708 (J;US) 


Properties 
Synthesis and characterization of substitutional solid solutions 
aLneQOs x (1 - a)BizOs x 4TiOz, 11:27708 (J;US) 
BITUMENS 
API Gravity 
Laboratory screening of thermal recovery processes for Tar 
Sand Triangle, 11:26951 (R;US) 
Chemical Composition 
Laboratory ing of thermal recovery processes for Tar 
Sand Triangle, 11:26951 (R;US) 
Molecular Weight 
Laboratory screening of thermal recovery processes for Tar 
Sand Triangle, 11:26951 (R;US) 


Coal liquefaction: investigation of reactor performance, role of 
catalysts, and PCT properties. Technical progress report, 
11:26837 (R;US) 

Sulfidation 

Organic matter and sulfur distribution in phosphorites, 

11:27943 (R;US) 
Viscosity 

Laboratory screening of thermal recovery processes for Tar 

Sand Triangle, 11:26951 (R;US) 
BITUMINOUS COAL 
Chemical Composition 

Characterization of coal surfaces. Technical progress report, 21 
November 1985-20 February 1986, 11:26887 (R;US) 

Effects of coal structure on pulverized coal combustion 
processes. Quarterly technical progress report No. 2, 1 
January-31 March 1986, 11:26862 (R;US) 

Density 

Effects of coal structure on pulverized coal combustion 
processes. Quarterly technical progress report No. 2, 1 
January-31 March 1986, 11:26862 (R;US) 


Characterization of coal surfaces. Technical progress report, 21 
November 1985-20 February 1986, 11:26887 (R;US) 


Solvent swelling of coal and coal macerals, 11:26858 (R;US) 
Surface Area 

Solvent swelling of coal and coal macerals, 11:26858 (R;US) 
Surface 


Properties 

Characterization of coal surfaces. Technical progress report, 21 

November 1985-20 February 1986, 11:26887 (R;US) 
Swelling 

Solvent swelling of coal and coal macerals, 11:26858 (R;US) 

Volatiles mass transport within particles of softened coal. 
Technical progress report, January 1-March 31, 1986, 
11:26838 (R;US) 


Ww 
Characterization of coal surfaces. Technical progress report, 21 
November 1985-20 February 1986, 11:26887 (R;US) 
BLACK COAL 


See also ANTHRACITE 
BITUMINOUS COAL 


Flotation 
Effect of surfactants dissolved in washing water on flotation 
and flocculation, 11:26891 (R;DE;In German) 
Resource Potential 
Greece - structure of the energy industry, in particular energy 
source potential, 11:27497 (R;DE;In German) 
Wetting Agents 
Effect of surfactants dissolved in washing water on flotation 
and flocculation, 11:26891 (R;DE;In German) 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLASTING 
See EXPLOSIVE FRACTURING 
BLASTS 
See EXPLOSIONS 
BLOOD CELLS 
See also ERYTHROCYTES 
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Biological Radiation Effects 
Microscopic radiation damage to air-dried human blood cells 
caused by 1.7-MeV /sup 1,2,3/H and *He beams, 11:28544 
G;NL) 
Membrane Transport 
Analysis of cell egress in bone marrow, 11:28507 (BA;US) 
Ultrastructural Changes 
Microscopic radiation damage to air-dried human blood cells 
caused by 1.7-MeV /sup 1,2,3/H and *He beams, 11:28544 
(J;NL) 
BLOOD SERUM 
Chemical Composition 
Rapid analysis of nickel in serum and whole blood by 
electrothermal atomic absorption spectrophotometry, 
11:28460 (J;US) 
BNFL 
Contamination 
Statement of incidents at nuclear installations - second quarter 
1985, 11:27392 (R;GB) 
Radiation Injuries 
Statement on incidents at nuclear installations - fourth quarter 
1984, 11:27391 (R;GB) 
BNL 
Research Programs 
Brookhaven highlights, fiscal year 1985, October 1, 1984- 
September 30, 1985, 11:27504 (R;US) 
BODY FLUIDS 
See also MILK 
URINE 
Radionuclide Kinetics 
Radon and its daughters in vivo, 11:28547 (J;KR;KO) 
BOILERS 
See also FLUIDIZED BED BOILERS 
Air Pollution 
Test firing refuse-derived fuel in an industrial coal-fired boiler, 
11:27583 (R;US) 
Air Pollution Abatement 
High reactivity sorbents for SO2 control, 11:27290 (R;US) 


Water sootblowing at the Big Stone Plant, 11:27216 (RA;US) 
Deposits 
Control techniques for the emission of noxious gases for boilers 
firing Rhinish brown coals, 11:27262 (RA;US) 


Environmentally acceptable power station operating on low- 
rank coal present state of technology and prospective 
development, 11:27263 (RA;US) 

Flue Gas 

Environmentally acceptable power station operating on low- 
rank coal present state of technology and prospective 
development, 11:27263 (RA;US) 

Fouling 

Instrument system to monitor fouling in the convection section 
of pulverized coal fired utility boilers (preliminary results), 
11:27215 (RA;US) 

Low-rank coal research. Quarterly technical progress report, 
January-March 1985, 11:26814 (R;US) 

Performance optimization of a North Dakota lignite fired 
utility boiler, 11:27214 (RA;US) 

Performance of a multiple atomizer dry flue gas desulfurization 
system at United Power Association’s Stanton Station, 
11:27264 (RA;US) 

Use of vermiculite as a fireside additive to reduce superheater 
fouling, 11:26903 (RA;US) 

Water sootblowing at the Big Stone Plant, 11:27216 (RA;US) 

Manufacturers 

Study of utility boilers for a coal-water-slurry demonstration 
test. Final report (Selection of oil-fired boiler design for 
testing; CWS), 11:27258 (R;US) 

Refuse Derived Fuels 

Test firing refuse-derived fuel in an industrial coal-fired boiler, 

11:27583 (R;US) 
Retrofitting 

Control techniques for the emission of noxious gases for boilers 

firing Rhinish brown coals, 11:27262 (RA;US) 
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Environmentally acceptable power station operating on low- 
rank coal present state of technology and prospective 
development, 11:27263 (RA;US) 

Study of utility boilers for a coal-water-slurry demonstration 
test. Final report (Selection of oil-fired boiler design for 
testing; CWS), 11:27258 (R;US) 

X-Ray Diffraction 

Adaptation of the Citrosolv process to remove different types 
of deposits in boilers of a thermo-electric power plant, 
11:27778 (R;BR;In Portuguese) 

X-Ray Fluorescence Analysis 

Adaptation of the Citrosolv process to remove different types 
of deposits in boilers of a thermo-electric power plant, 
11:27778 (R;BR;In Portuguese) 

BOILING WATER COOLED AND MODERATED REACTO 
See BWR TYPE REACTORS 
BOLL WEEVIL 


Experiment on the reuse of artificial medium for rearing pink 
bollworm, Pectinophora gossypiella (Saunders), 11:28513 
TH) 


(R; 
BONDING 
For joining metals and other materials; see also BINDING 
ENERGY. 
Test Facilities 
Thermal-mechanical fatigue test apparatus for metal matrix 
composites and joint attachments, 11:28031 (R;US) 
BONE DISEASES 
See SKELETAL DISEASES 
BONE FRACTURES 
Biological Repair 
Influence of electric field exposure on bone growth and 
fracture repair in rats, 11:28610 (J;US) 
BONE MARROW 
Blood Flow 
Analysis of cell egress in bone marrow, 11:28507 (BA;US) 
BONES 
See SKELETON 
BONNEVILLE POWER ADMINISTRATION 
Meetings 
State of Washington/Bonneville Power Administration 
informational meeting: proceedings, 11:29101 (R;US) 
BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
BORATES 
Specific compounds, except those of significance to energy reserach 
and development, should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 


Effects 
Simple detection of potential pollutant effects on fungal 
growth, sclerotia formation and germination, 11:28575 (J;US) 
BOREHOLES 
Caliper Logging 
Application of geophysical logs to estimate moisture-content 
profiles in unsaturated tuff, Yucca Mountain, Nevada, 
11:28616 (R;US) 
Gamma 
Application of geophysical logs to estimate moisture-content 
profiles in unsaturated tuff, Yucca Mountain, Nevada, 
11:28616 (R;US) 
Heat Storage 
HYDROCK - heat storage in bedrock. Construction of heat 
exchanger surfaces by means of hydraulic fracturing; the 
HYDROCK-method, 11:27472 (R;SE;In Swedish) 
Induction Logging 
Application of geophysical logs to estimate moisture-content 
profiles in unsaturated tuff, Yucca Mountain, Nevada, 
11:28616 (R;US) 
Neutron Logging 
Application of geophysical logs to estimate moisture-content 
profiles in unsaturated tuff, Yucca Mountain, Nevada, 
11:28616 (R;US) 
Borehole-calibration methods used in cased and uncased test 
holes to determine moisture profiles in the unsaturated zone, 
Yucca Mountain, Nevada, 11:28613 (R;US) 


BORON ALLOYS 
Wear Resistance 


Drilling and coring methods that minimize the disturbance of 
cuttings, core, and rock formation in the unsaturated zone, 
Yucca Mountain, Nevada, 11:28614 (R;US) 

Monitoring the vadose zone in fractured tuff, Yucca Mountain, 
Nevada, 11:28619 (R;US) 

Temperature Logging 

HYDROCK - heat storage in bedrock. Construction of heat 
exchanger surfaces by means of hydraulic fracturing; the 
HYDROCK-method, 11:27472 (R;SE;In Swedish) 

Measurements of matric and water potentials in unsaturated 
tuff at Yucca Mountain, Nevada, 11:28618 (R;US) 

BORON 
Absorption Spectroscopy 

EXAFS and XANES study of vanadium in B-rhombohedral 

boron, 11:27667 (J;US) 
Crystal Structure 

EXAFS and XANES study of vanadium in 8-rhombohedral 

boron, 11:27667 (J;US) 
Materials 


EXAFS and XANES study of vanadium in 8-rhombohedral 
boron, 11:27667 (J;US) 
Ecological Concentration 
Trace element uptake by sagebrush leaves in Washington, 
11:28462 (J;GB) 
Emission Spectroscopy 
Spectrographic analysis of metallic silicium and natural quartz, 
11:27803 (R;BR;In Portuguese) 
Nucleosynthesis 
Astrophysical production rates for Li, Be, and B isotopes from 
energetic ‘H and ‘He reactions with HeCNO nuclei, 
11:28671 (J;US) 
Uptake 
Trace element uptake by sagebrush leaves in Washington, 
11:28462 (J;GB) 
BORON 10 REACTIONS 
Angular Distribution 
Role of particle transfer in large angle scattering of 1p shell 
nuclei, 11:28865 (R;CH) 
Scattering 


Role of particle transfer in large angle scattering of Ip shell 
nuclei, 11:28865 (R;CH) 
Inelastic Scattering 
Role of particle transfer in large angle scattering of 1p shell 
nuclei, 11:28865 (R;CH) 
BORON 11 REACTIONS 
Angular Distribution 
Role of particle transfer in large angle scattering of 1p shell 
nuclei, 11:28865 (R;CH) 
Elastic Scattering 
Role of particle transfer in large angle scattering of 1p shell 
nuclei, 11:28865 (R;CH) 
Inelastic Scattering 
Role of particle transfer in large angle scattering of Ip shell 
nuclei, 11:28865 (R;CH) 
BORON 11 TARGET 
Electron Reactions 
Space-odd spin effects in electron-nucleus scattering and 
structure of weak neutral currents, 11:28867 (RA;SU;In 
Russian) 
BORON ALLOYS 
Corrosion Resistance 
Variations in the microstructure of nickel-based alloy coatings 
with the metalloids boron and silicon as a function of 
deposition parameters in a dual beam ion system, 11:27657 
(R;US) 
Deposition 
Variations in the microstructure of nickel-based alloy coatings 
with the metalloids boron and silicon as a function of 
deposition parameters in a dual beam ion system, 11:27657 
(R;US) 
Wear Resistance 
Variations in the microstructure of nickel-based alloy coatings 
with the metalloids boron and silicon as a function of 
deposition parameters in a dual beam ion system, 11:27657 
(R;US) 





BORON FLUORIDES 
Catalytic Effects 


BORON FLUORIDES 
Catalytic Effects 
Reaction of fluoroxysulfate, SO,F~, with aromatic compounds: 
catalysis by acids, 11:27882 (J;GB) 
BOROSILICATE GLASS 
Corrosion 
Hydrothermal interactions between simulated high-level waste 
glass and rocks at 300°C, 30 MPa, 11:28351 (R;JP;In 
Japanese) 
Leaching 
Mass transfer in a geologic environment, 11:27050 (R;US) 
Metamorphism 
Hydrothermal interactions between simulated high-level waste 
glass and rocks at 300°C, 30 MPa, 11:28351 (R;JP;In 
Japanese) 
Radiation Effects 
Radiation damage and durability in nuclear waste materials. 
Progress report, October 1, 1982-September 31, 1983, 
11:27725 (R;US) 
BOROSILICATES 
See BOROSILICATE GLASS 
BOSE-EINSTEIN GAS 
Correlation Functions 
Correlation length of the one-dimensional Bose gas, 11:28961 
(R;XA) 
Specific Heat 
Canonical ensemble redefined - 3. Ideal Bose gas, 11:28958 
(R;XA) 
Virial Equation 
Canonical ensemble redefined - 3. Ideal Bose gas, 11:28958 
(R;XA) 


See BEAUTY PARTICLES 
BOUNDARIES (GRAIN) 
See GRAIN BOUNDARIES 
BOUNDARY LAYERS 
Measuring Methods 
Real-time plots of vertical meteorological profiles using a 
balloon-borne telemetry system, 11:28237 (BA;US) 
BPA 
See BONNEVILLE POWER ADMINISTRATION 
BRACKISH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
BRAGG ANGLE 
See BRAGG REFLECTION 
BRAGG DIFFRACTION 
See BRAGG REFLECTION 
BRAGG LAW 
See BRAGG REFLECTION 
BRAGG REFLECTION 
Amplitudes 
Sharp diffraction maxima from an icosahedral glass, 11:27754 
(J;US) 
Interference 
Sharp diffraction maxima from an icosahedral glass, 11:27754 
G;US) 
BRAIN 
Magnetic Fields 
Squids, brains and gravity waves, 11:27975 (J;US) 
BRAZIL 
Energy Supplies 
Concept and experience of STE in the framework of the 
cooperation with developing countries. Pt. 2. Review of a 
study to develop an energy plan for Brazil, 11:26914 
(RA;DE;In German) 
Fuel Cycle 
International nuclear fuel cycle fact book. Revision 6, 11:27018 
(R;US) 
BRAZILIAN ORGANIZATIONS 
See also NUCLEBRAS 
Research Programs 
Diagnostic study about lanthanides (rare earths). Brazilian 
situation, 11:27502 (R;BR;In Portuguese) 
BREEDING BLANKETS 
Breeding Ratio 
Fusion breeder neutronics. Final report, 11:29058 (R;US) 
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International Cooperation 
US/JAERI fusion neutronics calculational benchmarks for 
nuclear data and codes intercomparison, 11:29057 (R;US) 
Neutron 
Fusion neutronics calculational benchmarks for basic nuclear 
data and transport codes intercomparison, 11:29056 (R;US) 
US/JAERI fusion neutronics calculational benchmarks for 
nuclear data and codes intercomparison, 11:29057 (R;US) 
BRINES 
Diffusion 
Nuclear waste repository simulation experiments. Asse salt 
mine: Annual report 1984, 11:27012 (R;DE) 
Production 
T-F and S/DOE Gladys McCall No. 1 well, Cameron Parish, 
Louisiana. Geopressured-geothermal well report, Volume II. 
Well workover and production testing, February 1982- 
October 1985. Final report. Appendices 1-7, 11:27208 (R;US) 
Solvent Properties 
New three phase equilibrium model (oil-gas-brine) used to 
interpret production of liquid hydrocarbons from a 
geopressured gas well, 11:26942 (R;US) 
BRIQUETS 
Testing 
Agglomeration of fine coal for the fixed bed gasification. Final 
report. Pt. 1. Preparation and agglomeration of hard coal, 
11:26884 (R;DE;In German) 
BRIQUETTING 
Equipment 
Production of cooking briquettes from Maissade (Haiti) lignite. 
Feasibility study and preliminary plant design, 11:26823 
(R;US) 
Feasibility Studies 
Production of cooking briquettes from Maissade (Haiti) lignite. 
Feasibility study and preliminary plant design, 11:26823 
(R;US) 
Flowsheets 
Production of cooking briquettes from Maissade (Haiti) lignite. 
Feasibility study and preliminary plant design, 11:26823 
(R;US) 
BRITISH NUCLEAR FUELS LIMITED 
See BNFL 
BROMINE 
Air Pollution Monitoring 
Measurements of stratospheric bromine, 11:28309 (J;US) 
Ecological Concentration 
Measurements of stratospheric bromine, 11:28309 (J;US) 
X-Ray Fluorescence Analysis 
Trace element determination using synchrotron radiation, 
11:27825 (J;US) 
BROMINE 82 
Radiochemistry 
Production and application of CHs382 Br as radioactive tracer 
of gaseous phase in fluidized beds, 11:27930 (RA;BR;In 
Portuguese) 
BROMINE 87 
Beta-Minus Decay 
Overlapping 8 decay and resonance neutron spectroscopy, 
11:28876 (R;US) 
BROMINE BROMIDES 
See BROMINE 
BROMINE COMPLEXES 
Chemical Preparation 
Palladium-palladium o-bonds supported by 
bis(dimethylphosphino)methane (dmpm). Synthetic, 
structural, and Raman studies of Pd2X2(dmpm) (X = Cl, 
Br, OH), 11:27904 (J;US) 
Chemical Reactions 
Palladium-palladium o-bonds supported by 
bis(dimethylphosphino)methane (dmpm). Synthetic, 
structural, and Raman studies of Pd2aX2(dmpm) (X = Cl, 
Br, OH), 11:27904 (J;US) 
Crystal Structure 
Palladium-palladium o-bonds supported by 
bis(dimethylphosphino)methane (dmpm). Synthetic, 
structural, and Raman studies of PdeX2(dmpm): (X = Cl, 
Br, OH), 11:27904 (J;US) 
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Molecular Structure 

Palladium-palladium o-bonds supported by 
bis(dimethylphosphino)methane (dmpm). Synthetic, 
structural, and Raman studies of Pd2X2(dmpm) (X = Cl, 
Br, OH), 11:27904 (J;US) 

Reporter molecules as probes of DNA conformation: structure 
of a crystalline complex containing 2-methyl-4-nitro-aniline 
ethylene dimethylammonium hydrobromide - 5- 
iodocytidylyl(3’-5’)guanosine, 11:28420 (J;US) 

Solubility 

Palladium-palladium o-bonds supported by 
bis(dimethylphosphino)methane (dmpm). Synthetic, 
structural, and Raman studies of Pd2X2(dmpm): (X = Cl, 
Br, OH), 11:27904 (J;US) 

BROMINE COMPOUNDS 
Electronic Structure 

Role of the intermolecular interactions in the two-dimensional 
ambient-pressure organic superconductors B-(ET)zIs and B- 
(ET)IBre, 11:27721 (J;US) 

Molecular Structure 

Role of the intermolecular interactions in the two-dimensional 
ambient-pressure organic superconductors B-(ET)ls and B- 
(ET):IBre, 11:27721 (J;US) 

BROMODEOXYURIDINE 
See BUDR 
BRONCHOGENIC CARCINOMA 


See CARCINOMAS 
RESPIRATORY SYSTEM DISEASES 


BROOKHAVEN CYCLOTRON 
Superconducting Magnets 
A design for a high field combined function superferric 
magnet, 11:28118 (J;US) 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BROWN COAL 
See also LIGNITE 
Combustion 
Control techniques for the emission of noxious gases for boilers 
firing Rhinish brown coals, 11:27262 (RA;US) 
Environmentally acceptable power station operating on low- 
rank coal present state of technology and prospective 
development, 11:27263 (RA;US) 
BROWNS FERRY-1 REACTOR 
Decatur, Alabama, USA 
After-Heat Removal 
Analysis of loss of decay heat removal sequences at browns 
ferry unit one, 11:27443 (BA;US) 
Fire Extinguishers 
Potential effects of the fire protection system sprays at Browns 
Ferry on fission product transport, 11:27426 (BA;US) 
Fire Prevention 
Potential effects of the fire protection system sprays at Browns 
Ferry on fission product transport, 11:27426 (BA;US) 
Fission Product Release 
Potential effects of the fire protection system sprays at Browns 
Ferry on fission product transport, 11:27426 (BA;US) 
Loss of Coolant 
Analysis of loss of decay heat removal sequences at browns 
ferry unit one, 11:27443 (BA;US) 
The effect of low capacity injection systems on transient 
initiated loss of vessel water injection at Browns Ferry unit 
one, 11:27437 (BA;US) 


Potential effects of the fire protection system sprays at Browns 
Ferry on fission product transport, 11:27426 (BA;US) 
Risk Assessment 
Analysis of loss of decay heat removal sequences at browns 
ferry unit one, 11:27443 (BA;US) 
Safety Injection 
The effect of low capacity injection systems on transient 
initiated loss of vessel water injection at Browns Ferry unit 
one, 11:27437 (BA;US) 
BUDR 
Toxicity 
Macrophage-induced cytostasis: kinetic analysis of 
bromodeoxyuridine-pulsed cells, 11:28580 (J;US) 
BUILDING (CONSTRUCTING) 
See CONSTRUCTION 


BUILDINGS 


See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
GREENHOUSES 
HOSPITALS 
OFFICE BUILDINGS 
PREFABRICATED BUILDINGS 
RESIDENTIAL BUILDINGS 


Air Flow 
A computer algorithm for predicting infiltration and interroom 
airflows, 11:27567 (J;US) 
Air Infiltration 
A computer algorithm for predicting infiltration and interroom 
airflows, 11:27567 (J;US) 
Air infiltration in buildings, 11:27563 (J;US) 
Blast Effects 
NASTRAN analysis comparison to shock tube tests used to 
simulate nuclear overpressures, 11:28183 (RA;US) 
Calculation Methods 
Simplified method of calculating the thermal performance of a 
passive solar building, 11:27180 (RA;DE;In French) 
Energy Analysis 
The DOE-2 computer program for thermal simulation of 
buildings, 11:27561 (J;US) 
Energy Conservation 
Energy conservation and thermal comfort, 11:27542 
(RA;DE;In French) 
Swiss research in building heating conservation, 11:27550 
(R;DE) 
Heat Losses 
Simplified methods for determining seasonal heat loss from 
uninsulated slab-on-grade floors, 11:27568 (J;US) 
Heat Transfer 
Heat transfer in naturally ventilated rooms: Data from full- 
scale measurements, 11:27565 (J;US) 
Heating Systems 
Swiss research in building heating conservation, 11:27550 
(R;DE) 
Passive Solar Heating Systems 
Simplified method of calculating the thermal performance of a 
passive solar building, 11:27180 (RA;DE;In French) 
Solar Heating Systems 
Solar trap house Widen: First results, 11:27184 (RA;DE;In 
French) 
Thermal Comfort 
Energy conservation and thermal comfort, 11:27542 
(RA;DE;In French) 
The calculation of natural ventilation and comfort, 11:27566 
(J;US) 
Ventilation 
Heat transfer in naturally ventilated rooms: Data from full- 
scale measurements, 11:27565 (J;US) 
The calculation of natural ventilation and comfort, 11:27566 
(J;US) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUNDLES (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
BUNKER OILS 
See RESIDUAL FUELS 
BURSA OF FABRICIUS 
See BIRDS 
BURST CAN DETECTION 
See FAILED ELEMENT DETECTION 
BURST SLUG DETECTION 
See FAILED ELEMENT DETECTION 
BUTADIENE 
Pyrolysis 
Direct determination of atom and radical concentrations in 
thermal reactions of hydrocarbons and other gases. Informal 
technical report, January 1, 1985-December 31, 1985, 
11:27941 (R;US) 
BUTANE 
Chemical Reaction Yield 
Rate and selectivity enhancement in Fischer Tropsch synthesis. 
Quarterly research report, 11:27076 (R;US) 





BUTANOLS 
Vaporization Heat 


BUTANOLS 
Vaporization Heat 
Thermodynamic and transport properties for polar coal 
mixtures. Technical progress report, October 1-December 
31, 1985, 11:26857 (R;US) 
BUTYL ALCOHOLS 
See BUTANOLS 
BUTYL PHOSPHATES 
See also TBP 
Gas Chromatography 
TBP degradation products. Separation and determination by 
gas chromatography, 11:26973 (RA;BR;In Portuguese) 
BUTYRIC ALCOHOLS 
See BUTANOLS 
BWR TYPE REACTORS 
See also BROWNS FERRY-I REACTOR 
HDR REACTOR 
HOPE CREEK-1 REACTOR 
HOPE CREEK-2 REACTOR 
HUMBOLDT BAY REACTOR 
LIMERICK-] REACTOR 
LIMERICK-2 REACTOR 
OKG-2 REACTOR 
RINGHALS-1 REACTOR 


TVO-1 REACTOR 
TVO-2 REACTOR 


ATWS 
A typical BWR/4 MSIV closure ATWS analysis using 
RAMONA-3B code with space-time neutron kinetics, 
11:27424 (BA;US) 
Application of TRAC-BD1/MOD1 to a BWR/4 feedwater 
control failure ATWS, 11:27423 (BA;US) 
Boiling water reactor containment modeling and analysis at the 
Idaho National Engineering Laboratory, 11:27422 (BA;US) 
Risk evaluation of the alternate-3A modification to the ATWS 
prevention/mitigation system in a BWR-4, MARK-II power 
plant, 11:27444 (BA;US) 
Containment 
Boiling water reactor containment modeling and analysis at the 
Idaho National Engineering Laboratory, 11:27422 (BA;US) 
Data Compilation 
Licensee Event Report (LER) compilation for month of 
March 1986. Volume 5, No. 3, 11:27403 (R;US) 
Decontamination 
Manual of recent techniques for LWR radiation-field control, 
11:27386 (R;US) 
Depressurization Systems 
Pressure suppression system. Application and development in 
nuclear engineering, 11:27388 (R;DE;In German) 
Failure Mode Analysis 
An overview of BWR severe accident sequence analyses at 
Oak Ridge National Laboratory, 11:27428 (BA;US) 
Fault Tree Analysis 
An overview of BWR severe accident sequence analyses at 
Oak Ridge National Laboratory, 11:27428 (BA;US) 
Floors 
Development of generic floor response spectra for equipment 
qualification for seismic loads, 11:27417 (BA;US) 
Frequency Response Testing 
Development of generic floor response spectra for equipment 
qualification for seismic loads, 11:27417 (BA;US) 
Fuel Assemblies 
BWR MOxX fuel data from the DODEWAARD demonstration 
assemblies, 11:27301 (RA;XA) 
Dimensional behaviour of LWR fuel, 11:27305 (RA;XA) 
Effects of extended burnup on PWR cladding and fuel 
properties, 11:27304 (RA;XA) 
Post-irradiation examination (PIE) of Tsuruga fuel, Part-2, 
11:27303 (RA;XA) 
Proving test on the reliability for BWR 8x8 fuel assemblies in 
Japan, 11:27300 (RA;XA) 
Fuel Cans 
Dimensional behaviour of LWR fuel, 11:27305 (RA;XA) 
Effects of extended burnup on PWR cladding and fuel 
properties, 11:27304 (RA;XA) 
Effects of the fast neutron irradiation on the mechanical 
properties of recrystallized Zircaloy-2 cladding, 11:27306 
(RA;XA) 
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Fuel Cycle 

Uranium-232 production in current design LWRs, 11:27315 

(R;US) 
Fuel Rods 

Behavior of gaseous and volatile fission products in BWR fuel 
rods, 11:27308 (RA;XA) 

Determination of the irradiation time elapsed after release of 
volatile fission products in water reactor fuel, 11:27310 
(RA;XA) 

Dimensional behaviour of LWR fuel, 11:27305 (RA;XA) 

Effects of extended burnup on PWR cladding and fuel 
properties, 11:27304 (RA;XA) 

Helium generation and its effect on BWR fuel rods, 11:27307 
(RA;XA) 

Non-destructive determination of fission gas release in ramp- 
tested LWR fuel rods: Methods and experience, 11:27309 
(RA;XA) 

Meltdown 

XPS and EPXMA investigation and chemical speciation of 
aerosol samples formed in LWR core melting experiments, 
11:27396 (R;DE) 

Personnel 

Optimized training of responsible shift personnel in nuclear 
power plants. Supplement Volume 3 for Chapter 5: Task 
analysis. Final report, 11:27299 (R;DE;In German) 

Pipes 

Cobalt deposition in oxide films on reactor pipework. Final 
report, 11:27385 (R;US) 

Degraded Piping Program. Phase II. Semiannual report, April- 
September 1985. Volume 3, 11:27404 (R;US) 

Primary Coolant Circuits 

Effects of control system failures on transients, accidents, and 
core-melt frequencies at a General Electric boiling water 
reactor, 11:27407 (R;US) 

Radiation Protection 

BWR radiation-field control using zinc injection passivation. 
Final report, 11:27384 (R;US) 

Manual of recent techniques for LWR radiation-field control, 
11:27386 (R;US) 

Reactor Accidents 

A plant analyzer for high-speed interactive simulation of bwr 
plant transients, 11:27419 (BA;US) 

Effects of control system failures on transients, accidents, and 
core-melt frequencies at a General Electric boiling water 
reactor, 11:27407 (R;US) 

Reactor Control Systems 

Effects of control system failures on transients, accidents, and 
core-melt frequencies at a General Electric boiling water 
reactor, 11:27407 (R;US) 

Reactor Core Disruption 

A chemical equilibrium estimate of the aerosols produced in an 

overheated light water reactor core, 11:27413 (J;US) 
Reactor Cores 

Experimental and analytical investigation of quenching of 
superheated debris beds under top-reflood conditions. Final 
report, 11:27409 (R;US) 

Reactor Kinetics 

A typical BWR/4 MSIV closure ATWS analysis using 
RAMONA-3B code with space-time neutron kinetics, 
11:27424 (BA;US) 

Reactor Safety 

A plant analyzer for high-speed interactive simulation of bwr 
plant transients, 11:27419 (BA;US) 

Licensee Event Report (LER) compilation for month of 
March 1986. Volume 5, No. 3, 11:27403 (R;US) 

Nuclear plant analyzer development and analysis applications, 
11:27421 (BA;US) 

Reactor Safety Experiments 

Experimental and analytical investigation of quenching of 
superheated debris beds under top-reflood conditions. Final 
report, 11:27409 (R;US) 

Risk Assessment 

An overview of BWR severe accident sequence analyses at 
Oak Ridge National Laboratory, 11:27428 (BA;US) 

Review of zircaloy fuel cladding behavior in a loss-of-coolant 
accident, 11:27398 (R;DE) 
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Seismic Effects 

Development of generic floor response spectra for equipment 

qualification for seismic loads, 11:27417 (BA;US) 
System Failure Analysis 

Application of TRAC-BD1/MOD1 to a BWR/4 feedwater 
control failure ATWS, 11:27423 (BA;US) 

Risk evaluation of the alternate-3A modification to the ATWS 
prevention/mitigation system in a BWR-4, MARK-II power 
plant, 11:27444 (BA;US) 

Systems Analysis 

Nuclear plant analyzer development and analysis applications, 

11:27421 (BA;US) 
BY-PRODUCTS 
Mutagen Screening 

Toxicologic responses to a complex coal conversion by- 
product: mammalian cell mutagenicity and dermal 
carcinogenicity, 11:26917 (BA;US) 

Toxicity 

Toxicologic responses to a complex coal conversion by- 
product: mammalian cell mutagenicity and dermal 
carcinogenicity, 11:26917 (BA;US) 


Cc 


C-2260 RESONANCES 
See LAMBDA C PLUS 


Spectroscopy 

Evaluation of the effect of coal cleaning on fugitive elements. 
Phase IV. Identification of mineral forms in coal. Quarterly 
progress report No. 11, December 1, 1985-February 28, 
1986, 11:26856 (R;US) 

Adsorption 

Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 

Effects 

Simple detection of potential pollutant effects on fungal 

growth, sclerotia formation and germination, 11:28575 (J;US) 


Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 

Ecological Concentration 

Cd, Pb, Cu, Cr and Hg in waters and sediments of the 

Guanabara Bay estuary, 11:28388 (R;DE) 
Emission Spectroscopy 

Evaluation of the effect of coal cleaning on fugitive elements. 
Phase IV. Identification of mineral forms in coal. Quarterly 
progress report No. 11, December 1, 1985-February 28, 
1986, 11:26856 (R;US) 

Environmental Transport 

Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 

Toxicity 

Cadmium toxicity in Drosophila: genetic and physiological 
parameters, 11:28560 (R;US) 

Molecular response of cadmium resistant Datura innoxia cells 
to heavy metal stress, 11:28576 (BA;US) 

Voltametry 
Determination of Cu, Ni, Cd and Zn in water and in uranium 
compounds by mercury hanging drop voltametry, 11:27782 
(RA;BR;In Portuguese) 
CADMIUM CHLORIDES 
Processes 
Induction time in metal permeation processes through 
supported liquid membranes, 11:27834 (J;NL) 
CADMIUM IONS 

Electronic Structure 
Isoelectronic studies of the 5s? 'So-5sSp/sup 1,3/P/sub J/ 

intervals in the Cd sequence, 11:28712 (J;US) 


CADMIUM SELENIDE SOLAR CELLS 
Thin Films 
Development of a CdSe thin film solar cell, 11:27131 
(RA;DE;In German) 
CADMIUM SULFIDE SOLAR CELLS 
Electrical Properties 
Photovoltaic properties of CuzS-CdS thin film solar cells, 
11:27153 (RA;DE;In German) 
Physical Properties 
Photovoltaic properties of CuzS-CdS thin film solar cells, 
11:27153 (RA;DE;In German) 
CAFETERIAS 
See RESTAURANTS 
CALCITE 
Age Estimation 
Electron paramagnetic resonance: a new method of quaternary 
dating, 11:28621 (R;BR;In Portuguese) 
CALCIUM 
Biological Accumulation 
Accumulation and cycling of calcium by Dogwood trees, 
11:28333 (J;US) 
Catalytic Effects 
Experimental testing of a catalytically treated coal in a 
moving-bed gasifier. Final report, 11:26847 (R;US) 
Emission Spectroscopy 
Spectrographic analysis of metallic silicium and natural quartz, 
11:27803 (R;BR;In Portuguese) 
Environmental Transport 
Accumulation and cycling of calcium by Dogwood trees, 
11:28333 (J;US) 
Mineral Cycling 
Accumulation and cycling of calcium by Dogwood trees, 
11:28333 (J;US) 
Uptake 
Accumulation and cycling of calcium by Dogwood trees, 
11:28333 (J;US) 
X-Ray Fluorescence Analysis 
Trace element determination using synchrotron radiation, 
11:27825 (J;US) 
CALCIUM 40 TARGET 
Photonuclear Reactions 
“Ca(y,po)*®K reaction for E/sub y/ = 100-300 MeV, 
11:28874 (J;US) 
CALCIUM COMPLEXES 


Properties 
pH-dependent metal ion selectivity by a crown ether 
carboxylic acid, 11:27899 (J;US) 
CALCIUM COMPOUNDS 
See also CALCIUM SILICATES 
Deposition 
Atmospheric deposition and canopy interaction of major ions 
in a forest, 11:28337 (J;US) 
CALCIUM FLUORIDES 
Energy Levels 
Determination of interface states for CaF2/Si(111) from near- 
edge x-ray-absorption measurements, 11:27751 (J;US) 
Neutron Diffraction 
Structural studies on vitreous samples by the neutron time-of- 
flight diffraction method on the NSWR spectrometer, 
11:28170 (R;SU;In Russian) 
CALCIUM IONS 
Ton-Atom Collisions 
Loss and excitation in single collisions of highly-stripped heavy 
ions with atoms, 11:28679 (R;US) 
Ion-Molecule Collisions 
Structure in the energy dependence of high-energy electron- 
capture cross sections, 11:28709 (J;US) 
CALCIUM SILICATES 
Phase Diagrams 
Laser diagnostics of coal combustion systems. Final technical 
report, 11:26907 (R;US) 
CALDERAS 
Drill Cores 
Initial results from VC-1, first Continental Scientific Drilling 
Program core hole in Valles caldera, New Mexico, 11:28636 
(;US) 





Geochemistry 
Isotope geochemistry of thermal and nonthermal waters in the 
Valles caldera, Jemez Mountains, northern New Mexico, 
11:28647 (J;US) 
Hydrothermal Alteration 
An interpretation of the alteration assemblages at Sulphur 
Springs, Valles caldera, New Mexico, 11:28627 (J;US) 
Thermal Waters 
Chemical and isotopic characteristics of fluids within the Baca 
geothermal reservoir, Valles caldera, New Mexico, 11:28648 
(J;US) 
Volcanism 
Intracaldera volcanic activity, Toledo caldera and embayment, 
Jemez Mountains, New Mexico, 11:28639 (J;US) 
CALIBRATION STANDARDS 
Gamma Radiation 
Gamma-ray standards for detector calibration. Summary report 
of a consultants’ meeting held at the Centre d'Etudes 
Nucleaires de Grenoble, France, 30-31 May 1985, 11:28938 
(R;XA) 
X Radiation 
Gamma-ray standards for detector calibration. Summary report 
of a consultants’ meeting held at the Centre d'Etudes 
Nucleaires de Grenoble, France, 30-31 May 1985, 11:28938 
(R;XA) 
CALIFORNIA 
Naval Petroleum Reserve 
Audit of controls over crude oil production under Public Law 
94-258 Naval Petroleum Reserve No. 1, Elk Hills, California, 
11:26936 (R;US) 
Oil Wells 
Field experiment of steam-drive with in situ foaming, 11:26930 
(BA;CA) 
CALIFORNIUM 248 
Fission 
Anomalously broad spin distributions in sub-barrier fusion 
reactions, 11:28900 (J;US) 


Spin 
Anomalously broad spin distributions in sub-barrier fusion 
reactions, 11:28900 (J;US) 
CALIFORNIUM 252 
Reactor Materials 
Industrial usage of californium-252, 11:26969 (RA;US) 
ic Uses 
Cf-252: new radioisotope for human cancer therapy, 11:28467 
(RA;US) 
Uses 
Industrial usage of californium-252, 11:26969 (RA;US) 
CALORIMETERS 
Calibration 
Non-destructive assay of plutonium bearing samples by 
calorimetry and gamma spectrometry, 11:27815 (R;US) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CALORIMETRY 
Microwave Radiation 
Calorimetric measurements of single-pulse high-power 
microwaves in oversized waveguides, 11:28175 (J;US) 
CAM 
See COMPUTER-AIDED MANUFACTURING 
CANADA 
Fuel Cycle 
International nuclear fuel cycle fact book. Revision 6, 11:27018 
(R;US) 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
Failed Element Detection 
In-core assessment of defective fuel in CANDU-600 reactors, 
11:27335 (RA;XA) 
CANINES 
See DOGS 
CANISTERS 
See CONTAINERS 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CANONICAL QUANTUM FIELD THEORY 
See LAGRANGIAN FIELD THEORY 
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CARBINOL 
See METHANOL 
CARBON 


See also ACTIVATED CARBON 
CARBON BLACK 
GRAPHITE 


Air Pollution Monitors 
TEOM real-time carbon concentration monitor. Final report, 
11:28278 (R;US) 
Ecological Concentration 
TEOM real-time carbon concentfation monitor. Final report, 
11:28278 (R;US) 
Ion-Atom Collisions 
Production of autoionizing Rydberg states by transfer 
excitation in high energy ion atom collisions, 11:28684 
(R;US) 
CARBON 11 
Tissue Distribution 
Comparison of several potential myocardial imaging agents, 
11:28515 (R;US) 
CARBON 12 REACTIONS 
Fragmentation 
Fast and slow processes in the fragmentation of *°*U by 85 
MeV/nucleon #7C, 11:28902 (J;US) 
Heavy Ion Fusion Reactions 
Anomalously broad spin distributions in sub-barrier fusion 
reactions, 11:28900 (J;US) 
Entrance channel limitations in the high energy fusion of light- 
heavy systems leading to “Ca and 4#Ca, 11:28871 (R;US) 
Inclusive Interactions 
Do medium heavy fragments give evidence for a liquid-gas 
phase transition, 11:28888 (R;DE) 
Inelastic Scattering 
Role of particle transfer in large angle scattering of 1p shell 
nuclei, 11:28865 (R;CH) 
Particle Production 
Subthreshold pion production in nucleus-nucleus collisions, 
11:28866 (R;DE) 
CARBON 12 TARGET 
Boron 11 Reactions 
Role of particle transfer in large angle scattering of 1p shell 
nuclei, 11:28865 (R;CH) 
Carbon 12 Reactions 
Subthreshold pion production in nucleus-nucleus collisions, 
11:28866 (R;DE) 
Electron Reactions 
Space-odd spin effects in electron-nucleus scattering and 
structure of weak neutral currents, 11:28867 (RA;SU;In 
Russian) 
CARBON 13 
Polarization 
Prospects for polarizing various nuclei by microwave dynamic 
cooling in chemically-doped glasses, 11:28858 (R;US) 
CARBON 13 TARGET 
Nitrogen 14 Reactions 
Role of particle transfer in large angle scattering of 1p shell 
nuclei, 11:28865 (R;CH) 
CARBON BLACK 
Gasification 
Catalytic coal gasification. Identification of active sites. 
Progress report, January 15-April 14, 1986, 11:26844 (R;US) 
CARBON COMPOUNDS 


See also CARBON OXYSULFIDE 
CARBONATES 


Ecological Concentration 
Summer nutrient dynamics in the Middle Atlantic Bight: 
pri production and utilization of phytoplankton carbon, 
11:28398 (J;GB) 
CARBON CYCLE 
Carbon dioxide exchange between the atmosphere and 
terrestrial ecosystems, 11:28190 (RA;US) 
Uptake of carbon dioxide by the oceans, 11:28373 (RA;US) 
Biogeochemistry 
Natural carbon cycle, 11:28192 (RA;US) 
Computerized Simulation 
Human alterations of the global carbon cycle and the projected 
future, 11:28193 (RA;US) 
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Global Aspects 
Global cycle of carbon, 11:28257 (RA;US) 
Natural carbon cycle, 11:28192 (RA;US) 
Mathematical Models 
Human alterations of the global carbon cycle and the projected 
future, 11:28193 (RA;US) 

Modeling the global carbon cycle and changes in the 
atmospheric carbon dioxide levels, 11:28191 (RA;US) 
Modeling terrestrial ecosystems in the global carbon cycle 

with shifts in carbon storage capacity by land-use change, 
11:28310 (J;US) 
Research Programs 
Approaches to studying the global carbon cycle, 11:28189 
(RA;US) 
Environmental Sciences Division annual progress report for 
period ending September 30, 1985, 11:28279 (R;US) 
CARBON DIOXIDE 
Adsorption 
Catalytic gasification of graphite or carbon. Quarterly report, 
October 1, 1985-December 31, 1985, 11:26850 (R;US) 
LICADO process for super-clean coal. Phase I. Final report, 
October 1983-July 1985, 11:26885 (R;US) 
The adsorption and catalyzed reactions of CO and CO: on 
graphite surfaces, 11:26864 (J;US) 
Air-Water Interactions 
Uptake of carbon dioxide by the oceans, 11:28373 (RA;US) 
Biological Effects 
Global cycle of carbon, 11:28257 (RA;US) 
Chemical Reactions 
The adsorption and catalyzed reactions of CO and CO: on 
graphite surfaces, 11:26864 (J;US) 


Value of CO to today’s oil producer, 11:26922 (R;US) 


Catalytic gasification of graphite or carbon. Quarterly report, 
October 1, 1985-December 31, 1985, 11:26850 (R;US) 
Ecological Concentration 
Carbon dioxide exchange between the atmosphere and 
terrestrial ecosystems, 11:28190 (RA;US) 
Modeling the global carbon cycle and changes in the 
atmospheric carbon dioxide levels, 11:28191 (RA;US) 
Searching for the radiative signal of increasing carbon dioxide 
and other trace gases, 11:28251 (RA;US) 
Enthalpy 
Excess enthalpies of (carbon dioxide + hexane) at 470.15, 
510.15, and 573.15 K from 7.50 to 12.50 MPa, 11:27081 
(J;GB) 
Excess enthalpies of (carbon dioxide + toluene) at 470.15 and 
573.15 K from 7.60 to 12.67 MPa, 11:27082 (J;GB) 
Environmental Effects 
Analysis of the temperature record, 11:28253 (RA;US) 
Climate-chemistry connection, 11:28232 (BA;US) 
Global cycle of carbon, 11:28257 (RA;US) 
Environmental Impacts 
Challenge of detecting climate change induced by increasing 
carbon dioxide, 11:28250 (RA;US) 
Cryosphere and climate change, 11:28255 (RA;US) 
Data bases for isolating the effects of the increasing carbon 
dioxide concentration, 11:28252 (RA;US) 
Long-term climate change in observed physical properties of 
the oceans, 11:28254 (RA;US) 
Projecting the climatic effects of increasing carbon dioxide, 
11:28256 (R;US) 
Environmental Transport 
Carbon dioxide exchange between the atmosphere and 
terrestrial ecosystems, 11:28190 (RA;US) 
Invasion of fossil fuel CO2 into the ocean, 11:28382 (BA;US) 
Excitation 
Method for analysis of blackbody diatomic-triatomic lasers, 
11:27993 (RA;US) 
Global Aspects 
Research requirements, 11:28261 (RA;US) 
Historical Aspects 
History of carbon dioxide in the atmosphere, 11:28258 
(RA;US) 


Ton Selective Electrode Analysis 

Detailed conceptual design of a high temperature CO: sensor 

for geothermal brine. Final report, Task II, 11:27206 (R;US) 
Mass Transfer 

Carbon dioxide exchange between the atmosphere and 
terrestrial ecosystems, 11:28190 (RA;US) 

Gas exchange and CO; flux in the tropical Atlantic Ocean 
determined from ???Rn and pCO. measurements, 11:28406 
(J;US) 

Measuring Methods 

History of carbon dioxide in the atmosphere, 11:28258 

(RA;US) 
Metabolism 

Photosynthetic acclimation of Acer saccharum. Final technical 

progress report, 11:27134 (R;US) 
Phase Studies 

LICADO process for super-clean coal. Phase I. Final report, 

October 1983-July 1985, 11:26885 (R;US) 
Pollution Sources 

Carbon dioxide from fossil fuel combustion: trends, resources, 
and technological implications, 11:28259 (RA;US) 

Future global energy and carbon dioxide emissions, 11:28260 
(RA;US) 

Research Programs 
Research requirements, 11:28261 (RA;US) 
Solubility 

LICADO process for super-clean coal. Phase I. Final report, 

October 1983-July 1985, 11:26885 (R;US) 
Solvent Properties 

LICADO process for super-clean coal. Phase I. Final report, 
October 1983-July 1985, 11:26885 (R;US) 

Transport and relaxation processes in supercritical fluids. 
Technical progress report, October 1-December 31, 1985, 
11:26835 (R;US) 

Surface Tension 
LICADO process for super-clean coal. Phase I. Final report, 
October 1983-July 1985, 11:26885 (R;US) 
Uptake 
Uptake of carbon dioxide by the oceans, 11:28373 (RA;US) 
Viscosity 

LICADO process for super-clean coal. Phase I. Final report, 

October 1983-July 1985, 11:26885 (R;US) 


CARBON DIOXIDE INJECTION 


Additives 
Gas miscible displacement enhanced oil recovery. Technology 
status report, 11:26925 (R;US) 
Bench-Scale Experiments 
Gas miscible displacement enhanced oil recovery. Technology 
status report, 11:26925 (R;US) 
Field Tests 
Gas miscible displacement enhanced oil recovery. Technology 
status report, 11:26925 (R;US) 
Reagents 
Value of CO2 to today’s oil producer, 11:26922 (R;US) 
Research Programs 
Gas miscible displacement enhanced oil recovery. Technology 
status report, 11:26925 (R;US) 


CARBON DIOXIDE LASERS 


Numerical Analysis 
Analytical investigation of cavity blackbody lasers, 11:27988 
(RA;US) 
Research Programs 
Development of applied optical techniques using lasers, 
11:27983 (R;KR;In Korean) 


CARBON IONS 


Electron-Ion Collisions 
Measurements of ionization balance parameters in atomic ions. 
Progress report, 1 November 1984-31 March 1986, 11:28687 
(R;US) 
Ion-Atom Collisions 
Production of autoionizing Rydberg states by transfer 
excitation in high energy ion atom collisions, 11:28684 


(R;US) 





Ton-Molecule Collisions 

Measurements of ionization balance eters in atomic ions. 
Progress report, 1 November 1984-31 March 1986, 11:28687 
(R;US) 

CARBON MONOXIDE 
Adsorption 

Catalytic gasification of graphite or carbon. Quarterly report, 
October 1, 1985-December 31, 1985, 11:26850 (R;US) 

CO coadsorption and reactions of sulfur, hydrogen and oxygen 
on clean and sulfided Mo(100) and on MoS,(0001) crystal 
faces, 11:27876 (J;NL) 

Fuel cell electrocatalysis. Annual report, FY 1985, 11:27650 
(R;US) 

Support-metal interaction studies on model supported catalysts. 
Final report, 11:26824 (R;US) 

The adsorption and catalyzed reactions of CO and CO: on 
graphite surfaces, 11:26864 (J;US) 

Bioconversion 

Biological production of fuels from coal-derived gases: a 
review of the literature. Topical report No. 1, 11:27077 
(R;US) 

Chemical Reactions 

The adsorption and catalyzed reactions of CO and CO: on 

graphite surfaces, 11:26864 (J;US) 
n 

Catalytic gasification of graphite or carbon. Quarterly report, 
October 1, 1985-December 31, 1985, 11:26850 (R;US) 

Support-metal interaction studies on model supported catalysts. 
Final report, 11:26824 (R;US) 


Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 

Emission 

Great lakes fluidized-bed combustion. Final report, 11:26900 

(R;US) 
Excitation 

Method for analysis of blackbody diatomic-triatomic lasers, 
11:27993 (RA;US) 

Vibrational excitation of CO by blackbody radiation, 11:27992 
(RA;US) 

Hydrogenation 

Trifunctional catalysts for conversion of syngas to alcohols. 
Sixth quarterly report, December 1, 1985-February 28, 1986, 
11:26821 (R;US) 

Methanation 

Methanation of coal-gasification gases in a fluidized bed. Pilot 
development stage. Final report, 11:27071 (R;DE;In 
German) 

Support-metal interaction studies on model supported catalysts. 
Final report, 11:26824 (R;:US) 

Pattern Recognition 

Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 

Vibrational States 

Vibrational excitation of CO by blackbody radiation, 11:27992 

(RA;US) 
CARBON OXIDE SULFIDE 
See CARBON OXYSULFIDE 
CARBON OXYSULFIDE 
Gas Chromatography 
Role of the oceans in the atmospheric cycle of carbonyl 
sulfide. Doctoral thesis, 11:28289 (R;US) 
CARBON STEELS 
See also STEEL-ASTM-A106 
Precipitation Hardening 

Precipitation of proeutectoid cementite, pearlite, and epsilon- 

Cu in Fe-C-Cu alloys, 11:27648 (R;US) 
CARBON TETRACHLORIDE 
Electrochemistry 

Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 
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Pattern Recognition 
Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 
Thermodynamic Properties 
Thermodynamic and transport properties for polar coal 
mixtures. Technical progress report, October 1-December 
31, 1985, 11:26857 (R;US) 
CARBON TETRAFLUORIDE 
Electronic Structure 
Vibrational analysis and ab initio molecular orbital calculations 
of the molecular force constants of gaseous CF, and SiF,, 
11:27862 (J;GB) 
Vibrational States 
Vibrational analysis and ab initio molecular orbital calculations 
of the molecular force constants of gaseous CF, and SiF,, 
11:27862 (J;GB) 
CARBONATES 


See also AMMONIUM CARBONATES 
NICKEL CARBONATES 
SODIUM CARBONATES 


Thermodynamics 

Complexes of hydrogen peroxide with dioxoactinide(VI) 
species in aqueous carbonate and bicarbonate media 
formation of An(VI)-H2O2 complexes, 11:27933 (J;IL) 

CARBONYL SULFIDE 
See CARBON OXYSULFIDE 
CARBONYLS 
Only for compounds of metals with carbonyl radicals. 
Chemical Preparation 

Hydrido carbonyl complexes of osmium(II) and ruthenium(II) 
containing polypyridyl ligands, 11:27909 (J;US) 

Synthesis of bimetallic Fe-Ni carbonyl] clusters: crystal 
structure of [N(CHs)sCH2Ph][Fes Ni(CO)s(j1-CO)«(s-H)], 
11:27879 (J;US) 

Crystal Structure 

Synthesis of bimetallic Fe-Ni carbonyl clusters: crystal 
structure of [N(CHs)sCH2Ph][Fes Ni(CO)s(1-CO).(s-H)], 
11:27879 (J;US) 

Decomposition 

The adsorption and catalyzed reactions of CO and CO: on 

graphite surfaces, 11:26864 (J;US) 
Desorption 

Catalytic gasification of graphite or carbon. Quarterly report, 

October 1, 1985-December 31, 1985, 11:26850 (R;US) 
Electronic Structure 

Electronic structure of tungsten hexacarbonyl, 11:27864 (J;NL) 

Hydrido carbonyl complexes of osmium(II) and ruthenium(II) 
containing polypyridyl ligands, 11:27909 (J;US) 

Pyrolysis 

Production of amorphous iron-silicon powders via laser 

pyrolysis of gaseous precursors, 11:27921 (J;NL) 
CARBOXYLASE 
Enzyme Activity 

Shape of ribulose bisphosphate carboxylase/oxygenase in 
solution as inferred from small angle neutron scattering, 
11:28424 (J;US) 

Molecular Structure 

Shape of ribulose bisphosphate carboxylase/oxygenase in 
solution as inferred from small angle neutron scattering, 
11:28424 (J;US) 

CARBOXYLIC ACIDS 
Decomposition 

The adsorption and catalyzed reactions of CO and CO: on 

graphite surfaces, 11:26864 (J;US) 


Catalytic gasification of graphite or carbon. Quarterly report, 
October 1, 1985-December 31, 1985, 11:26850 (R;US) 
Gas Chromatography 
Structural features of low-rank coals important in liquefaction, 
bioconversion and gasification, 11:26855 (R;US) 
Mass Spectroscopy 
Structural features of low-rank coals important in liquefaction, 
bioconversion and gasification, 11:26855 (R;US) 
Properties 


pH-dependent metal ion selectivity by a crown ether 
carboxylic acid, 11:27899 (J;US) 
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Uptake 
Synthesis and evaluation of radioiodinated terminal-substituted 
5-iodo-(2-thienyl) fatty acids as new myocardial imaging 
agents, 11:28486 (J;US) 
CARCINOGENS 
See also PHORBOL ESTERS 
Environmental Exposure Pathway 
Health Hazard Evaluation Report HETA 84-128-1601, 
Harshaw/Filtrol, Louisville, Kentucky, 11:28292 (R;US) 
CARCINOMAS 
Neutron Therapy 
Five-year cure of cervical cancer treated using californium-252 
neutron brachytherapy, 11:28487 (J;US) 


y 

In vivo thermoluminescent dosimetry on the radiotherapy of 
lymphomas, esophageal and uterine tumour, 11:28518 
(R;BR;In Portuguese) 

CARIBOU 
See DEER 
CARLSON METHOD 
See DISCRETE ORDINATE METHOD 
CARRIER-FREE ISOTOPES 
Isotope Separation 
Analytical Chemistry, 11:27770 (RA;ZA;In Afrikaans) 
CASINGS (WELL) 
See WELL CASINGS 
CASTE (INSECTS) 
See INSECTS 
POPULATIONS 
CATALYSTS 
See also ELECTROCATALYSTS 
Chemical Composition 

Fischer-Tropsch slurry phase process variations. Quarterly 

report, January 1, 1986-March 31, 1986, 11:27079 (R;US) 
Chemical Preparation 

Novel Fischer-Tropsch slurry catalysts and process concepts 
for selective transportation fuel production. Quarterly 
technical progress report, 1 January-31 March 1985, 
11:27075 (R;US) 

Study of some transition metal complexes as process catalysts. 
Quarterly report, December 1, 1985-February 28, 1986, 
11:26841 (R;US) 

Trifunctional catalysts for conversion of syngas to alcohols. 
Sixth quarterly report, December 1, 1985-February 28, 1986, 
11:26821 (R;US) 

Deactivation 

Control of catalyst deactivation with ammonia. Quarterly 
report, December 1, 1985-February 28, 1986, 11:26845 
(R;US) 

Improved catalysts for coal liquefaction. Quarterly report No. 
6, December 1, 1985-February 28, 1986 (Commercial 
NiMo/alumina catalyst (Shell 324m)), 11:26842 (R;US) 

Impregnation 

Experimental testing of a catalytically treated coal in a 

moving-bed gasifier. Final report, 11:26847 (R;US) 
Performance Testing 

Novel Fischer-Tropsch slurry catalysts and process concepts 
for selective transportation fuel production. Quarterly 
technical progress report, 1 January-31 March 1985, 
11:27075 (R;US) 

Study of some transition metal complexes as process catalysts. 
Quarterly report, December 1, 1985-February 28, 1986, 
11:26841 (R;US) 

Poisoning 

Deactivation phenomena by site poisoning and pore blockage: 
the effect of catalyst size, pore size, and pore size 
distribution, 11:26854 (J;US) 

Porosity 

Deactivation phenomena by site poisoning and pore blockage: 
the effect of catalyst size, pore size, and pore size 
distribution, 11:26854 (J;US) 

Promoters 

Improved catalysts for coal liquefaction. Quarterly report No. 
6, December 1, 1985-February 28, 1986 (Commercial 
NiMo/alumina catalyst (Shell 324m)), 11:26842 (R;US) 

Novel Fischer-Tropsch slurry catalysts and process concepts 
for selective transportation fuel production. Quarterly 


technical progress report, 1 January-31 March 1985, 
11:27075 (R;US) 
Size 
Deactivation phenomena by site poisoning and pore blockage: 
the effect of catalyst size, pore size, and pore size 
distribution, 11:26854 (J;US) 
Specificity 
Trifunctional catalysts for conversion of syngas to alcohols. 
Sixth quarterly report, December 1, 1985-February 28, 1986, 
11:26821 (R;US) 
Structural Chemical Analysis 
Study of some transition metal complexes as process catalysts. 
Quarterly report, December 1, 1985-February 28, 1986, 
11:26841 (R;US) 
CATECHOL 
See PYROCATECHOL 
CATION EXCHANGE CAPACITY 
See CATIONS 
CATIONS 
See also HYDROGEN IONS 2 PLUS 
Catalytic Effects 
Disproportionation and combination of ethyl radicals in 
aqueous solution, 11:27915 (J;US) 
CAUCHY PROBLEM 
Boundary Conditions 
Semilinear evolution equations, 11:28960 (R;XA) 
Time Dependence 
Semilinear evolution equations, 11:28960 (R;XA) 
CAUSTIC FLOODING 
Bench-Scale Experiments 


Chemical additives for improving steamflood performance. 


Annual report, January-December 1984, 11:26926 (R;US) 
CAVITY RECEIVERS 
Film Flow 
Falling film flow characteristics of the direct absorption 


receiver, 11:27171 (R;US) 
Solar Absorbers 
Falling film flow characteristics of the direct absorption 
receiver, 11:27171 (R;US) 
CAVITY RESONATORS 
See also SUPERCONDUCTING CAVITY RESONATORS 
Optimization 
Optimization of a lasertron double output cavity, 11:28100 
(R;US) 
CELL CULTURES 
Bioassay 
Tumorigenicity assays in nude mice: analysis of the implanted 
gelatin sponge method, 11:28505 (BA;CH) 
Implants 
Tumorigenicity assays in nude mice: analysis of the implanted 
gelatin sponge method, 11:28505 (BA;CH) 
CELL DIFFERENTIATION 
Cytology 
SEM and x-ray microanalysis of cellular differentiation in Sea 
Urchin Embryos: a frozen hydrated study, 11:28499 (R;US) 
Molecular Biology 
Molecular biology of development. Abstracts, 11:28498 (R;US) 
CELL GROWTH (ANIMAL) 
See ANIMAL CELLS 
CELL GROWTH (PLANT) 
See PLANT CELLS 
CELL KILLING 
Mathematical Models 
Kinetics of cell-mediated cytotoxicity: stochastic and 
deterministic multistage models, 11:28504 (J;US) 
CELL MEMBRANES 
Antigens 
Characterization of plant plasma membrane antigens. Progress 
report, 11:28493 (R;US) 
Neutron Diffraction 
Determination of the separate lipid and protein profile 
structures derived from the total membrane profile structure 
or isolated sarcoplasmic reticulum via x-ray and neutron 
diffraction, 11:28427 (BA;US) 





CELL MEMBRANES 
X-Ray Diffraction 


X-Ray Diffraction 
Determination of the separate lipid and protein profile 
structures derived from the total membrane profile structure 
or isolated sarcoplasmic reticulum via x-ray and neutron 
diffraction, 11:28427 (BA;US) 
CELL NUCLEI 
DNA 
Sequences homologous to episomal mitochondrial DNAs in the 
maize nuclear genome, 11:28456 (J;GB) 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (PLANT) 
See PLANT CELLS 
CELLS (REACTOR) 
See REACTOR CELLS 
CELLULASE 
Code number 3.2.1.4. 
Gel Permeation Chromatography 
Conversion of cellulose to ethanol by mesophilic bacteria. 
Proposal for continuation of DOE Contract DE-AC02- 
81ER10878, 11:27086 (R;US) 
CELLULASES 
See CELLULASE 


Solidification of radioactive waste in a cement/lime mixture, 
11:27032 (BA;US) 


Nature of the interfacial region between cementitious mixtures 
and rocks from the Palo Duro Basin and other seal 
components, 11:27722 (R;US) 

CERAMIC MELTERS 
Research Programs 

LFCM vitrification technology. Quarterly progress report, 

April-June 1985, 11:27019 (R;US) 
CERAMICS 
Age Estimation 

Studies by physical methods of archeological ceramics of the 

Amazon River basin, 11:27765 (R;BR;In Spanish) 
Chemical Preparation 
Precursors of titanium carbonitride, 11:27838 (R;US) 


Wetting and dispersion in ceramic/polymer melt injection 
molding systems, 11:27715 (R;US) 
Explosive Forming 
Explosive shock treatment of ceramic powders, 11:27697 
(RA;US) 
Fracture Mechanics 
Mechanical interactions of rough surfaces. Quarterly progress 
report, December 31, 1985-March 31, 1986, 11:28026 (R;US) 
Materials Testing 
Macroeconomic effects of U.S. or Japanese dominance in 
structural ceramic technology for heat engines, 11:27589 
(J;US) 


Precursors of titanium carbonitride, 11:27838 (R;US) 
Sintering 
Final report of the DARPA Dynamic Materials Synthesis and 
Consolidation Program. Volume II. Shock-activated 
sintering, 11:27703 (R;US) 
CERAMICS INDUSTRY 
Energy Conservation 
Natural gas in the constructional ceramics production. Energy 
conservation and efficient energy use with roller ovens and 
microcomputers, 11:27581 (R;DE;In German) 
Energy Consumption 
Natural gas in the constructional ceramics production. Energy 
conservation and efficient energy use with roller ovens and 
microcomputers, 11:27581 (R;DE;In German) 
Natural Gas 
Natural gas in the constructional ceramics production. Energy 
conservation and efficient energy use with roller ovens and 
microcomputers, 11:27581 (R;DE;In German) 


See also MAIZE 
MILLET 
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RICE 
Drying 
Grain dust fueled grain dryer. Quarterly report (For grain 
elevators), 11:27573 (R;US) 
Grain dust fueled grain dryer. Final report (For grain 
elevators), 11:27574 (R;US) 
CERN II SYNCHROTRON 
See CERN SPS SYNCHROTRON 
CERN SPS SYNCHROTRON 
Data Acquisition Systems 
A very high event rate Data Acquisition System in 
FASTBUS, 11:28112 (J;US) 
Fastbus System 
A very high event rate Data Acquisition System in 
FASTBUS, 11:28112 (J;US) 
CESIUM 
Adsorption 
Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 
Biological Accumulation 
Balances of '*’Cs, stable cesium and potassium of bluegill 
(lepomis macrochirus raf.) and other fish in White Oak Lake, 
11:28466 (J;US) 
Desorption 
Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 
Dissolution 
Mass transfer in a geologic environment, 11:27050 (R;US) 
Ecological Concentration 
Balances of '°7Cs, stable cesium and potassium of bluegill 
(lepomis macrochirus raf.) and other fish in White Oak Lake, 
11:28466 (J;US) 
Environmental Transport 
Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 
Ton-Atom Collisions 
Product states of Ds*, D2* and O2* dissociative charge transfer 
in Cs, 11:28716 (BA;US) 
Materials Handling 
Safety and efficiency ideas for electrostatic accelerators, 
11:28059 (J;US) 
Separation Processes 
Separation of Cs radionuclides from the Na coolant of the BR- 
10 reactor, 11:27368 (TJ;DE;In German) 
CESIUM 134 
Ecological Concentration 
Retention of a fallout simulant containing ‘Cs by pine and 
oak trees, 11:28556 (J;US) 
Excretion 
Uptake and excretion of '**Cs from fallout simulant and 
vegetation by cotton rats, 11:28557 (J;US) 
Retention 
Retention of a fallout simulant containing ‘**Cs by pine and 
oak trees, 11:28556 (J;US) 
Uptake 
Uptake and excretion of '**Cs from fallout simulant and 
vegetation by cotton rats, 11:28557 (J;US) 
CESIUM 137 
Biological Accumulation 
Balances of '*’Cs, stable cesium and potassium of bluegill 
(lepomis macrochirus raf.) and other fish in White Oak Lake, 
11:28466 (J;US) 
Environmental Transport 
Microbial immobilization of '*7Cs in forest litter, 11:28358 
(;DK) 
Measuring Methods 
Strontium-90 and cesium-137 in soil from May to July 1983. 
Environmental and dietary materials, 11:28354 (RA;JP) 
Concentration 
Balances of *°7Cs, stable cesium and potassium of bluegill 
(lepomis macrochirus raf.) and other fish in White Oak Lake, 
11:28466 (J;US) 
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Cesium-137 and Strontium-90 in dairy milk. Quarterly report 
for the 3rd and 4th quarter of 1984, 11:28356 (R;SE;In 
Swedish) 

Equations for cesium transfer in a Liriodendron forest, 
11:28359 (J;US) 

CESIUM ALLOYS 
Electron Density 

Electronic density of states of disordered compounds, 11:28941 

(R;XA) 
Lattice Parameters 

Electronic density of states of disordered compounds, 11:28941 

(R;XA) 
CESIUM CHLORIDES 
Compatibility 
Cesium chloride compatibility testing program. Annual report, 
fiscal year 1985, 11:27653 (R;US) 
CESIUM COMPOUNDS 
See also CESIUM CHLORIDES 
CESIUM FLUORIDES 
CESIUM SULFATES 
Adsorption 

Adsorption of nuclides on hydrous oxides: sorption isotherms 

on natural materials, 11:27040 (J;US) 
CESIUM FLUORIDES 
Chemical Reactions 


Reaction of fluoroxysulfate, SO.F~, with aromatic compounds: 


catalysis by acids, 11:27882 (J;GB) 
Electronic Structure 
Stability and electronic spectrum of cesium plutonium 
hexafluoride, 11:27885 (J;US) 
Molecular Structure 
Stability and electronic spectrum of cesium plutonium 
hexafluoride, 11:27885 (J;US) 
Stability 
Stability and electronic spectrum of cesium plutonium 
hexafluoride, 11:27885 (J;US) 
CESIUM SULFATES 
Chemical Reactions 


Reaction of fluoroxysulfate, SO,F~, with aromatic compounds: 


catalysis by acids, 11:27882 (J;GB) 


See LIMESTONE 

CHARGED-PARTICLE ACTIVATION 
See ACTIVATION ANALYSIS 

CHARM PARTICLES 


See also CHARMED MESON RESONANCES 
D MESONS 
LAMBDA C PLUS 


Semileptonic Decay 
Measurement of the mean semi-muonic branching ratio of B 
hadrons produced at PETRA, 11:28744 (R;DE) 
CHARMED MESON RESONANCES 


Latest results from the SLAC charm photoproduction 
experiment, 11:28766 (J;US) 
CHARPAK CHAMBERS 
See MULTIWIRE PROPORTIONAL CHAMBERS 


Chemical Reaction Kinetics 
Low-rank coal research. Quarterly technical progress report, 
January-March 1985, 11:26814 (R;US) 
Combustion 
Generic studies of advanced fluid bed air heater technology. 
Topical report Number 3. Task 3. Topping combustors and 
pyrolysis, 11:26896 (R;US) 
Combustion Kinetics 
Char combustion kinetics for Kentucky No. 9 coal, 11:26893 
(R;US) 


Properties 
Carbonization of forestal, agricultural, and agro-industrial 
waste as well as of organic municipal waste and practical 
utilization of the recovered product (char, gas, pyrolysis oil). 
Final report, 11:27080 (R;DE) 


Catalytic gasification of graphite or carbon. Quarterly report, 
October 1, 1985-December 31, 1985, 11:26850 (R;US) 

Catalytic coal gasification. Identification of active sites. 
Progress report, January 15-April 14, 1986, 11:26844 (R;US) 


CHEMICAL WARFARE AGENTS 
Transport 


CHEMICAL BONDS 
Cleavage 
Chemistry and morphology of coal liquefaction. Annual report, 
October 1, 1984-September 30, 1985, 11:26849 (R;US) 
Density Matrix 
Bond index: relation to second-order density matrix and charge 
fluctuations, 11:27837 (R;BR) 
X-Ray Spectra 
Evaluation of X-ray spectra by mathematical methods 
considering chemical bonds, 11:27801 (RA;DD;In German) 
CHEMICAL EXPLOSIVES 
See also NITROMETHANE 
Hydrodynamics 
Energy and Technology Review, 11:28173 (R;US) 
CHEMICAL INDUSTRY 
Energy Consumption 
Prospects for US basic industries, 1986-2000: implications for 
electricity demand, 11:27533 (R;US) 
Hazardous Materials 
Health Hazard Evaluation Report HETA 84-128-1601, 
Harshaw/Filtrol, Louisville, Kentucky, 11:28292 (R;US) 
Health Hazard Evaluation Report HETA 83-166-1594, Witco 
Chemical Corporation, Perth Amboy, New Jersey (Ethylene 
oxide, glycols, and adipic acid), 11:28304 (R;US) 
Industrywide studies report of indepth survey: American 
Cyanamid Company, Fortier Plant, Westwego, Louisiana, 
11:28305 (R;US) 
Pipes 
Study of axi-symmetric two-phase flashing jets, 11:27973 
(R;GB) 
Power Demand 
Prospects for US basic industries, 1986-2000: implications for 
electricity demand, 11:27533 (R;US) 
Pressure Vessels 
Study of axi-symmetric two-phase flashing jets, 11:27973 
(R;GB) 
CHEMICAL LASERS 
Research Programs 
Development of applied optical techniques using lasers, 
11:27983 (R;KR;In Korean) 
CHEMICAL REACTIONS 


See also CORROSION 
DENITRIFICATION 
DESULFURIZATION 
FISCHER-TROPSCH SYNTHESIS 
HYDROGENATION 
METHANATION 
PARTIAL OXIDATION PROCESSES 
PHOTOCHEMICAL REACTIONS 
REDOX REACTIONS 
REDUCTION 


One-Dimensional Calculations 
Multiplicity in a chemical reaction with one-dimensional 
dynamics (More than one equilibrium condition), 11:27895 
(J;US) 
CHEMICAL REACTORS 
Computerized Simulation 
Coal liquefaction: investigation of reactor performance, role of 
catalysts, and PCT properties. Technical progress report, 
11:26837 (R;US) 
Design 
Slurry reactor design for methanol production, 11:27092 
(B;US) 
Solids Flow 
Polydispersed solids behavior in a bubble column, 11:27860 
(B;US) 
CHEMICAL VAPOR DEPOSITION 
Chemical Reaction Kinetics 
Comparisons between a gas-phase model of silane chemical 
vapor deposition and laser-diagnostic measurements, 
11:27747 (J;US) 
CHEMICAL WARFARE AGENTS 
Transport 
Preliminary assessment of the health and environmental 
impacts of transporting M55 rockets from Lexington-Blue 
Grass Depot activity, Anniston Army depot, and Umatilla 
depot activity to alternative disposal facilities, 11:28564 
(R;US) 





CHEMICALS 
Research Programs 


CHEMICALS 


See CARCINOGENS 
SOLVENTS 
SURFACTANTS 
TUMOR PROMOTERS 


CHEMISTRY 


See also ATMOSPHERIC CHEMISTRY 
BIOCHEMISTRY 
NUCLEAR CHEMISTRY 
RADIATION CHEMISTRY 
RADIOCHEMISTRY 


Research Programs 
Chemistry research resource. Progress report, February 1986, 
11:27894 (R;US) 
CHEMOTHERAPY 
Comparative Evaluations 
Partial advice 6 concerning results of cancer therapy 
Appendix of the advice concerning rediothesiny, Tt :28470 
(RA;NL;In Dutch) 
CHESAPEAKE BAY 
Anoxia 
Catastrophic anoxia in the Chesapeake Bay in 1984, 11:28394 
(J;US) 


Abscopal Radiation Effects 
Early effects of fractionated thoracic irradiation in WAG/Rij 
rats, 11:28536 (RA;NL) 
CHICKENS 
ion 
Utilization of irradiation on food preservation, 11:28521 
(R;KR;In Korean) 
CHIMNEYS 
Radionuclide Migration 
Research on gas transport in chimneys: a progress report, 
11:28186 (R;US) 
CHINA 
Energy Models 
Energy supply strategies for the province of Guangdong to the 
year 2000, 11:27496 (R;DE;In German) 
Energy Supplies 
Problems of consistency in energy planning for countries of the 
third world, 11:27494 (RA;DE;In German) 
Fuel Cycle 
International nuclear fuel cycle fact book. Revision 6, 11:27018 
(R;US) 
Small-Scale Hydroelectric Power Plants 
Chinese experiences in mini-hydropower generation. Small 
Hydropower Series No. 3, 11:27093 (R;US) 
HAMSTER OVARY CELLS 
See CHO CELLS 
CHLOR-ALKALI INDUSTRY 


See CHEMICAL INDUSTRY 
CHLORINE 
SODIUM CARBONATES 
SODIUM HYDROXIDES 


CHLORIDES 


See also CADMIUM CHLORIDES 
CESIUM CHLORIDES 
MAGNESIUM CHLORIDES 
NICKEL CHLORIDES 
SCANDIUM CHLORIDES 
SODIUM CHLORIDES 
STRONTIUM CHLORIDES 


Quantitative Chemical Analysis 
Comparison of various sensors in the potentiometric 
microdetermination of nitroform and perchlorate with 
cetylpyridinium chloride, 11:27887 (J;AT) 
CHLORINATED ALIPHATIC HYDROCARBONS 


See also CARBON TETRACHLORIDE 
CHLOROFORM 


Enthalpy 
Excess enthalpies of (ethane + chlorodifluoromethane) from 
293.15 to 383.15 K at 5.15 MPa, 11:27084 (J;GB) 
Solvent Properties 
Solvent swelling of coal and coal macerals (Dichloromethane), 
11:26858 (R;US) 
CHLORINATED AROMATIC HYDROCARBONS 
Ecological Concentration 
“koe contaminant study. Summary report, Task 5, 11:28390 
;US) 
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Land Pollution 
Superfund Record of Decision (EPA region 2): Wide Beach 
Development site, Brant Township, New York, September 
1985. Final report, 11:28405 (R;US) 
Water Pollution 
Superfund Record of Decision (EPA region 2): Wide Beach 
Development site, Brant Township, New York, September 
1985. Final report, 11:28405 (R;US) 
CHLORINE 
Chemical Reaction Kinetics 
Photochemical generation of the optoacoustic effect: an 
acoustic analogue of the method of intermittent activation, 
11:27914 (J;US) 
Electrochemistry 
Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 
Pattern Recognition 
Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 
CHLORINE CHLORIDES 
See CHLORINE 
CHLORINE COMPLEXES 
Chemical Preparation 
Palladium-palladium o-bonds supported by 
bis(dimethylphosphino)methane (dmpm). Synthetic, 
structural, and Raman studies of PdeX2(dmpm), (X = Cl, 
Br, OH), 11:27904 (J;US) 
Chemical Reactions 
Palladium-palladium o-bonds supported by 
bis(dimethylphosphino)methane (dmpm). Synthetic, 
structural, and Raman studies of Pd2X2(dmpm)2 (X = Cl, 
Br, OH), 11:27904 (J;US) 
Solubility 
Palladium-palladium o-bonds supported by 
bis(dimethylphosphino)methane (dmpm). Synthetic, 
structural, and Raman studies of Pd2X2(dmpm) (X = Cl, 
Br, OH), 11:27904 (J;US) 
CHLORINE COMPOUNDS 
See also CHLORIDES 
PERCHLORATES 
Chemical Preparation 
Synthesis and structure of double-metal-layered scandium, 
yttrium, and zirconium chloride carbides and nitrides, 
M2ChkC and MeCkN, 11:27709 (J;US) 
Crystal Structure 
Synthesis and structure of double-metal-layered scandium, 
yttrium, and zirconium chloride carbides and nitrides, 
M2CkC and M2CkN, 11:27709 (J;US) 


Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 

Pattern Recognition 

Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 

CHLOROFORM 


Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 

Pattern Recognition 

Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 

Properties 

Thermodynamic and transport properties for polar coal 
mixtures. Technical progress report, October 1-December 
31, 1985, 11:26857 (R;US) 

CHO CELLS 
Growth 

System for the exposure of cell suspensions to power- 

frequency electric fields, 11:28609 (J;US) 
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Magnetic Circular Dichroism 
Circular dichroism studies on single Chinese hamster cells, 
11:28443 (J;US) 
Mutations 
Determination of direct-acting mutagens and clastogens in oil 
shale retort process water, 11:26959 (BA;US) 
Sister Chromatid Exchanges 
Induction of sister chromatid exchanges by environmental 
pollutants: relationship of SCE to other measures of genetic 
damage, 11:26919 (BA;US) 
CHONDROSARCOMAS 
See SKELETAL DISEASES 
CHROMATES 
Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Electrical 
Characterization of the redox behavior and stability of 
conducting oxides, 11:27727 (R;US) 
Redox Reactions 
Characterization of the redox behavior and stability of 
conducting oxides, 11:27727 (R;US) 
Sintering 
Characterization of the redox behavior and stability of 
conducting oxides, 11:27727 (R;US) 
CHROMATID DELETIONS 
See CHROMOSOMAL ABERRATIONS 
CHROMATIN 
Molecular Structure 
Circular dichroism studies on single Chinese hamster cells, 
11:28443 (J;US) 
CHROMIUM 


Effects 
Simple detection of potential pollutant effects on fungal 
growth, sclerotia formation and germination, 11:28575 (J;US) 
Concentration 
Cd, Pb, Cu, Cr and Hg in waters and sediments of the 
Guanabara Bay estuary, 11:28388 (R;DE) 
Electronic Structure 
Surface dependence of the Cr(001) 3s photoemission line shape, 
11:27662 (J;US) 
Emission 
Hollow cathode plume as an atomic emission source for 
elemental analysis of metal alloys, 11:27819 (J;US) 
Spectrographic analysis of metallic silicium and natural quartz, 
11:27803 (R;BR;In Portuguese) 
Photoemission 
Surface dependence of the Cr(001) 3s photoemission line shape, 
11:27662 (J;US) 
Toxicity 
Chromium hazards to fish, wildlife, and invertebrates: a 
synoptic review, 11:28566 (R;US) 
X-Ray Fluorescence Analysis 
Trace element determination using synchrotron radiation, 
11:27825 (J;US) 
CHROMIUM ALLOYS 


See also INCOLOY ALLOYS 
RENE 41 
STAINLESS STEELS 
WASPALOY 


Corrosion Resistance 
Variations in the microstructure of nickel-based alloy coatings 
with the metalloids boron and silicon as a function of 
deposition parameters in a dual beam ion system, 11:27657 
(R;US) 
Crystal Structure 
Radiation-enhanced recrystailization in copper alloys, 11:27608 
(R;US) 


Variations in the microsiructure of nickel-based alloy coatings 
with the metalloids boron and silicon as a function of 
deposition parameters in a dual beam ion system, 11:27657 
(R;US) 

Microstructure 

Microstructural evolution and swelling of high strength, high 
conductivity RS-PM copper alloys irradiated to 14 dpa with 
neutrons, 11:27613 (R;US) 


CHROMIUM-MOLYBDENUM STEELS 
Stress Relaxation 


Swelling 
Microstructural evolution and swelling of high strength, high 
conductivity RS-PM copper alloys irradiated to 14 dpa with 
neutrons, 11:27613 (R;US) 
Volatility 
Volatility of V15Cr5Ti fusion reactor alloy, 11:27618 (R;US) 
Wear Resistance 
Variations in the microstructure of nickel-based alloy coatings 
with the metalloids boron and silicon as a function of 
deposition parameters in a dual beam ion system, 11:27657 
(R;US) 


New chromium carbide-based tribological coating for use to 
900°C with particular reference to the Stirling engine, 
11:27684 (R;US) 

CHROMIUM-MOLYBDENUM STEELS 
See also ALLOY-HT-9 
Charpy Test 

Significant improvements in the properties of CrMoV hp 

rotors by advanced steel making, 11:27619 (RA;US) 
Chemical Composition 

Corrosion behavior of coated 2 1/4 Cr-1 Mo and carbon steels 
in a simulated high p/sub S:/ waste heat recovery system 
environment of a coal gasifier (Al and/or Cr coatings 
applied by pack-diffusion process), 11:26817 (R;US) 

Significant improvements in the properties of CrMoV hp 
rotors by advanced steel making, 11:27619 (RA;US) 

Coatings 

Corrosion behavior of coated 2 1/4 Cr-1 Mo and carbon steels 
in a simulated high p/sub S:/ waste heat recovery system 
environment of a coal gasifier (Al and/or Cr coatings 
applied by pack-diffusion process), 11:26817 (R;US) 

ion 

Corrosion behavior of coated 2 1/4 Cr-1 Mo and carbon steels 
in a simulated high p/sub S:/ waste heat recovery system 
environment of a coal gasifier (Al and/or Cr coatings 
applied by pack-diffusion process), 11:26817 (R;US) 


Effects of composition on the ductility of 1Cr-1.25Mo-0.25V 
steel at elevated temperature, 11:27246 (RA;US) 
Ductility 
Effects of composition on the ductility of 1Cr-1.25Mo-0.25V 
steel at elevated temperature, 11:27246 (RA;US) 
Elongation 
Significant improvements in the properties of CrMoV hp 
rotors by advanced steel making, 11:27619 (RA;US) 
Fatigue 
Significant improvements in the properties of CrMoV hp 
rotors by advanced steel making, 11:27619 (RA;US) 
Grain Boundaries 
Effects of composition on the ductility of 1Cr-1.25Mo-0.25V 
steel at elevated temperature, 11:27246 (RA;US) 
Heat Treatments 
Significant improvements in the properties of CrMoV hp 
rotors by advanced steel making, 11:27619 (RA;US) 
Hydrogen Embrittlement 
Transformation, metallurgical response and behavior of the 
weld fusion zone and heat affected zone in Cr-Mo steels for 
fossil energy application. Final technical report, April 1983- 
December 1984, 11:27652 (R;US) 
Impurities 
Effects of composition on the ductility of 1Cr-1.25Mo-0.25V 
steel at elevated temperature, 11:27246 (RA;US) 
Phase Transformations 
Transformation, metallurgical response and behavior of the 
weld fusion zone and heat affected zone in Cr-Mo steels for 
fossil energy application. Final technical report, April 1983- 
December 1984, 11:27652 (R;US) 
Stress Relaxation 
Transformation, metallurgical response and behavior of the 
weld fusion zone and heat affected zone in Cr-Mo steels for 
fossil energy application. Final technical report, April 1983- 
December 1984, 11:27652 (R;US) 





CHROMIUM-MOLYBDENUM STEELS 
Tensile Properties 


Tensile Properties 
Significant improvements in the properties of CrMoV hp 
rotors by advanced steel making, 11:27619 (RA;US) 
Welding 
Transformation, metallurgical response and behavior of the 
weld fusion zone and heat affected zone in Cr-Mo steels for 
fossil energy application. Final technical report, April 1983- 
December 1984, 11:27652 (R;US) 
Yield Strength 
Significant improvements in the properties of CrMoV hp 
rotors by advanced steel making, 11:27619 (RA;US) 
CHROMIUMSNICKEL STEELS 


See also STAINLESS STEEL-302 
STAINLESS STEEL-304 
STAINLESS STEEL-316 


Corrosion Resistance 
Results of corrosion testing of electroslag-remelted Cr Ni 
stainless steel AISI 304 L (material No. 1.4306) in nitric acid, 
11:27640 (R;DE;In German) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 
Significance of chromosome abnormalities, 11:28550 (BA;US) 
CHROMOSOME ABERRATIONS 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOME EXCHANGES 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOME FRAGMENTS 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOMES 
Cytological Techniques 
Counterstaining human chromosomes for flow karyology, 
11:28445 (J;US) 
Fluorescence 
Chromosome polymorphism involving heterochromatic blocks 
in Chinese hamster chromosome 9, 11:28453 (J;CH) 
Molecular Structure 
Chromosomes of human sperm: variability among normal 
individuals, 11:28449 (J;DE) 
CIRCUITS (ELECTRONIC) 
See ELECTRONIC CIRCUITS 
CISTRONS 
See GENES 
CLADDING 
For the process only. 
Meltdown 
Analysis of clad motion during a Loss of Flow (LOF) accident 
in a fast sodium cooled reactor, 11:27338 (R;DE;In German) 
CLASSICAL MECHANICS 
Precession 
Thomas precession and velocity-space curvature, 11:28973 
G;US) 
Space-Time 
Thomas precession and velocity-space curvature, 11:28973 
(J;US) 


Constrained systems and grassmannians, 11:28977 (J;NL) 
CLATHRATES 
Radiolysis 
Pulse radiolysis study on electrons trapped in aqueous solid 
clathrates, 11:27896 (J;US) 
CLEANING 
See also DECONTAMINATION 


Water sootblowing at the Big Stone Plant, 11:27216 (RA;US) 
CLIMATES 
Forecasting 
Projecting the climatic effects of increasing carbon dioxide, 
11:28256 (R;US) 
Mathematical Models 
Feedback in the climate: Accuracy of first-order estimates, 
11:28230 (J;US) 
Variations 
Challenge of detecting climate change induced by increasing 
carbon dioxide, 11:28250 (RA;US) 
Cryosphere and climate change, 11:28255 (RA;US) 
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CLINOPTILOLITE 
Sorptive Properties 
Sorption of trace constituents from aqueous solutions onto 
secondary minerals. II. Radium, 11:27835 (J;US) 
CLINTON P. ANDERSON MESON PHYSICS FACILIT 
See LAMPF LINAC 
CLOSED-CYCLE COOLING SYSTEMS 
Water Chemistry 
Organohalogens in chlorinated cooling waters discharged from 
nuclear power stations, 11:28400 (BA;US) 
CLOSTRIDIUM 
See also CLOSTRIDIUM THERMOCELLUM 
Genetic 
Conversion of cellulose to ethanol by mesophilic bacteria. 
Proposal for continuation of DOE Contract DE-AC02- 
81ER10878, 11:27086 (R;US) 
CLOSTRIDIUM THERMOCELLUM 
Adhesion 
Clostridium thermocellum: adhesion and sporulation while 
adhered to cellulose and hemicellulose, 11:28497 (J;DE) 
CLOUDS 
Limited to clouds in the earth atmosphere; for interstellar clouds 
see COSMIC DUST or COSMIC GASES. 
Air Pollution 
Vertical transport by cumulus clouds, 11:28290 (R;US) 
Modifications 
Reduction of residential heating and cooling requirements 
possible through atmospheric seeding with ice-forming 
nuclei, 11:28245 (J;US) 
CLUSTERS (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
CLUSTERS (GALAXY) 
See GALAXY CLUSTERS 
CLUSTERS (ION) 
See ION PAIRS 
CO2 FLOODING 
See CARBON DIOXIDE INJECTION 
COAL 


See also BLACK COAL 
BROWN COAL 
SUBBITUMINOUS COAL 


Activation Analysis 

Analytical Chemistry Laboratory progress report for FY 1985, 

11:27764 (R;US) 
Ash Content 

Diffusion of gases in coals and chars. Technical progress 
report No. 2, December 15, 1985-March 14, 1986, 11:26861 
(R;US) 

Evaluation of the effect of coal cleaning on fugitive elements. 
Phase IV. Identification of mineral forms in coal. Quarterly 
progress report No. 11, December 1, 1985-February 28, 
1986, 11:26856 (R;US) 

LICADO process for super-clean coal. Phase I. Final report, 
October 1983-July 1985, 11:26885 (R;US) 

Biodegradation 

Cooperative research in coal liquefaction infratechnology and 
generic technology development. Quarterly report, 
December 5, 1985-March 5, 1986, 11:26843 (R;US) 

Briquets 

Binderless coal briquettes as a possible fuel for smoke-reducing 
domestic appliances, 11:26909 (R;US) 

-Products 

Toxicologic responses to a complex coal conversion by- 
product: mammalian cell mutagenicity and dermal 
carcinogenicity, 11:26917 (BA;US) 

Calorific Value 

Fixed-bed gasification of low rank coals: performance in an 

industrial gasifier, 11:26829 (RA;US) 
Carbonization 

Generic studies of advanced fluid bed air heater technology. 
Topical report Number 3. Task 3. Topping combustors and 
pyrolysis, 11:26896 (R;US) 

Chemical Composition 

Cooperative research in coal liquefaction infratechnology and 
generic technology development. Quarterly report, 
December 5, 1985-March 5, 1986, 11:26843 (R;US) 
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Experimental testing of a catalytically treated coal in a 
moving-bed gasifier. Final report, 11:26847 (R;US) 
Fixed-bed gasification of low rank coals: performance in an 
industrial gasifier, 11:26829 (RA;US) 
Laser diagnostics of coal combustion systems. Final technical 
report, 11:26907 (R;US) 
Combustion 
Laser diagnostics of coal combustion systems. Final technical 
report, 11:26907 (R;US) 
Combustion Products 
Binderless coal briquettes as a possible fuel for smoke-reducing 
domestic appliances, 11:26909 (R;US) 
Comparative Evaluations 
Fixed-bed gasification of low rank coals: performance in an 
industrial gasifier, 11:26829 (RA;US) 
Consumption Rates 
Quarterly coal report, October-December 1985, 11:26912 
(R;US) 


Development of a microwave coal cleaning process. Technical 
progress report, December 1985-February 1986, 11:26889 
(R;US) 

Density 

Diffusion of gases in coals and chars. Technical progress 
report No. 2, December 15, 1985-March 14, 1986, 11:26861 
(R;US) 

Depolymerization 

Acid catalyzed depolymerization of coal by hydride donors. 

Final report, 11:26836 (R;US) 
Desulfurization 

Chemistry of molten hydroxide desulfurization using model 
systems, 11:26853 (J;US) 

Cooperative research in coal liquefaction infratechnology and 
generic technology development. Quarterly report, 
December 5, 1985-March 5, 1986, 11:26843 (R;US) 

Development of a microwave coal cleaning process. Technical 
progress report, December 1985-February 1986, 11:26889 
(R;US) 

Dissolution 

Cooperative research in coal liquefaction infratechnology and 
generic technology development. Quarterly report, 
December 5, 1985-March 5, 1986, 11:26843 (R;US) 

Electrolysis 

Statement of work on alternative anodic reactions in water 
splitting. Final report, September 1981-December 1982, 
11:27069 (R;US) 

Electron Spin Resonance 

Electron spin resonance of isolated coal macerals: preliminary 

survey, 11:26865 (J;US) 
Energy Supplies 

Concept and experience of STE in the framework of the 
cooperation with developing countries. Pt. 2. Review of a 
study to develop an energy plan for Brazil, 11:26914 
(RA;DE;In German) 


Quarterly coal report, October-December 1985, 11:26912 
(R;US) 


FBC: an environmentally and economically acceptable 
alternative for burning low-rank coal, 11:26905 (RA;US) 
Generic studies of advanced fluid bed air heater technology. 
Topical report Number 2. Task 2. Circulating fluid bed 

systems, 11:26895 (R;US) 

Great lakes fluidized-bed combustion. Final report, 11:26900 
(R;US) 

Hydrogenation 

Cooperative research in coal liquefaction infratechnology and 
generic technology development. Quarterly report, 
December 5, 1985-March 5, 1986, 11:26843 (R;US) 

Mobile phase in coals: its nature and modes of release. 
Technical progress report, September-November 1985 and 
December 1985-February 1986, 11:26839 (R;US) 


Quarterly coal report, October-December 1985, 11:26912 
(R;US) 


COAL BURNING APPLIANCES 
Transport 


Impurities 
Laser diagnostics of coal combustion systems. Final technical 
report, 11:26907 (R;US) 
Inventories 
Quarterly coal report, October-December 1985, 11:26912 
(R;US) 
Luminescence 
Methods for coal characterization. Quarterly report No. 2, 
December 1, 1985-February 28, 1986, 11:26863 (R;US) 
Mixing 
Analytical Chemistry Laboratory progress report for FY 1985, 
11:27764 (R;US) 
Oxidation 
Statement of work on alternative anodic reactions in water 
splitting. Final report, September 1981-December 1982, 
11:27069 (R;US) 
Structural features of low-rank coals important in liquefaction, 
bioconversion and gasification, 11:26855 (R;US) 
Petrography 
Cooperative research in coal liquefaction infratechnology and 
generic technology development. Quarterly report, 
December 5, 1985-March 5, 1986, 11:26843 (R;US) 
Pneumatic Transport 
Dilute, dense-phase and maximum solid-gas transport. Sixth 
quarterly report, 11:26886 (R;US) 
Prices 
Quarterly coal report, October-December 1985, 11:26912 
(R;US) 


Coal liquefaction: investigation of reactor performance, role of 
catalysts, and PCT properties. Technical progress report, 
11:26837 (R;US) 

Production 

Coal distribution, January-December 1985 (Origin, transport, 
consumer and State; 1981 to 1985), 11:26913 (R;US) 

Historical perspective on Illinois coal resources and 
production, 1960-1984, 11:26915 (R;US) 

Quarterly coal report, October-December 1985, 11:26912 
(R;US) 

Pyrolysis 

Cooperative research in coal liquefaction infratechnology and 
generic technology development. Quarterly report, 
December 5, 1985-March 5, 1986, 11:26843 (R;US) 

Research Programs 

Summary of AR and TD/APT contracts and grants, 11:26816 
(R;US) 

Summary of university contracts and grants supported by the 
Office of Fossil Energy, FY85, 11:26815 (R;US) 

Solvent Extraction 

Cooperative research in coal liquefaction infratechnology and 
generic technology development. Quarterly report, 
December 5, 1985-March 5, 1986, 11:26843 (R;US) 

Sorptive Properties 

Diffusion of gases in coals and chars. Technical progress 
report No. 2, December 15, 1985-March 14, 1986, 11:26861 
(R;US) 

Structural Chemical Analysis 

Mobile phase in coals: its nature and modes of release. 
Technical progress report, September-November 1985 and 
December 1985-February 1986, 11:26839 (R;US) 

Sulfur Content 

LICADO process for super-clean coal. Phase I. Final report, 

October 1983-July 1985, 11:26885 (R;US) 
Surface Area 

Diffusion of gases in coals and chars. Technical progress 
report No. 2, December 15, 1985-March 14, 1986, 11:26861 
(R;US) 

Surface Properties 

Methods for coal characterization. Quarterly report No. 2, 

December 1, 1985-February 28, 1986, 11:26863 (R;US) 
Transport 

Coal distribution, January-December 1985 (Origin, transport, 

consumer and State; 1981 to 1985), 11:26913 (R;US) 


COAL BURNING APPLIANCES 


Binderless coal briquettes as a possible fuel for smoke-reducing 
domestic appliances, 11:26909 (R;US) 





Agglomeration 


COAL FINES 


Agglomeration of fine coal for the fixed bed gasification. Final 
report. Pt. 1. Preparation and agglomeration of hard coal, 
11:26884 (R;DE;In German) 


Agglomeration of fine coal for the fixed bed gasification. Final 
report. Pt. 1. Preparation and agglomeration of hard coal, 
11:26884 (R;DE;In German) 


LICADO process for super-clean coal. Phase I. Final report, 

October 1983-July 1985, 11:26885 (R;US) 
Gasification 

Agglomeration of fine coal for the fixed bed gasification. Final 
report. Pt. 2. Large scale hard coal pellet gasification tests, 
agglomeration of lignite, 11:26819 (R;DE;In German) 

Agglomeration of fine coal for the fixed bed gasification. Final 
report. Pt. 1. Preparation and agglomeration of hard coal, 
11:26884 (R;DE;In German) 

Particle Size 

Characterization of coal surfaces. Technical progress report, 21 
November 1985-20 February 1986, 11:26887 (R;US) 

Effects of coal structure on pulverized coal combustion 
processes. Quarterly technical progress report No. 2, 1 
January-31 March 1986, 11:26862 (R;US) 

LICADO process for super-clean coal. Phase I. Final report, 
October 1983-July 1985, 11:26885 (R;US) 

Pelletizing 

Agglomeration of fine coal for the fixed bed gasification. Final 
report. Pt. 2. Large scale hard coal pellet gasification tests, 
agglomeration of lignite, 11:26819 (R;DE;In German) 

Agglomeration of fine coal for the fixed bed gasification. Final 
report. Pt. 1. Preparation and agglomeration of hard coal, 
11:26884 (R;DE;In German) 

Recovery 

Pilot plant investigations into the beneficiation of fine coal 

using dense medium cyclone processing, 11:26883 (R;AU) 


Fundamental studies of bulk flow of fine coal. Quarterly 
report, October 1-December 31, 1985, 11:26888 (R;US) 
Solids Flow 
Fundamental studies of bulk flow of fine coal. Quarterly 
report, October 1-December 31, 1985, 11:26888 (R;US) 
Sorptive Properties 
LICADO process for super-clean coal. Phase I. Final report, 
October 1983-July 1985, 11:26885 (R;US) 
COAL GASIFICATION 


See also FISCHER-TROPSCH/MOBIL PROCESS 
HTW PROCESS 
MERC PROCESS 
WELLMAN-GALUSHA PROCESS 


Catalysts 
Catalytic gasification of graphite or carbon. Quarterly report, 
October 1, 1985-December 31, 1985, 11:26850 (R;US) 
Catalytic coal gasification. Identification of active sites. 
Progress report, January 15-April 14, 1986, 11:26844 (R;US) 
Experimental testing of a catalytically treated coal in a 
moving-bed gasifier. Final report, 11:26847 (R;US) 
Low-rank coal research. Quarterly technical progress report, 
January-March 1985, 11:26814 (R;US) 
Chemical Reaction Kinetics 
Catalytic coal gasification. Identification of active sites. 
Progress report, January 15-April 14, 1986, 11:26844 (R;US) 
Materials Testing 
Corrosion behavior of coated 2 1/4 Cr-1 Mo and carbon steels 
in a simulated high p/sub S:/ waste heat recovery system 
environment of a coal gasifier, 11:26817 (R;US) 
Pilot Plants 
Progress in Rheinbraun’s Hydrogasification (HK V) and High- 
Temperature Winkler (HTW) processes for converting 
Rhenish lignite into gaseous products, 11:26831 (RA;US) 
Test Facilities 
Agglomeration of fine coal for the fixed bed gasification. Final 
report. Pt. 2. Large scale hard coal pellet gasification tests, 
agglomeration of lignite, 11:26819 (R;DE;In German) 
Tracer Techniques 
Catalytic coal gasification. Identification of active sites. 
Progress report, January 15-April 14, 1986, 11:26844 (R;US) 
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Waste Water 

Low-rank coal research. Quarterly technical progress report, 

January-March 1985, 11:26814 (R;US) 
COAL GASIFICATION PLANTS 
Refractories 

VPI-3 alkali attack of coal gasifier refractory linings. Progress 
report No. 5, January 1, 1986-March 31, 1986, 11:26833 
(R;US) 

Start-Up 

Experience in starting up the Great Plains Coal Gasification 

Plant, 11:26825 (RA;US) 
Waste Water 

Evaluation of treated gasification wastewater as cooling tower 
makeup, 11:26827 (RA;US) 

Mechanism of formation of hydantoins, 11:26822 (R;US) 

Progress in Rheinbraun’s Hydrogasification (HK V) and High- 
Temperature Winkler (HTW) processes for converting 
Rhenish lignite into gaseous products, 11:26831 (RA;US) 

COAL LIQUEFACTION 
See also FISCHER-TROPSCH/MOBIL PROCESS 
SUPERCRITICAL GAS EXTRACTION 
TSL PROCESS 
Catalysts 

Improved catalysts for coal liquefaction. Quarterly report No. 
6, December 1, 1985-February 28, 1986, 11:26842 (R;US) 

Low-rank coal research. Quarterly technical progress report, 
January-March 1985, 11:26814 (R;US) 

Study of some transition metal complexes as process catalysts. 
Quarterly report, December 1, 1985-February 28, 1986, 
11:26841 (R;US) 

Coordinated Research Programs 

Cooperative research in coal liquefaction infratechnology and 
generic technology development. Quarterly report, 
December 5, 1985-March 5, 1986, 11:26843 (R;US) 

Environmental Impacts 

Strategy for environmentally acceptable technology 

development, 11:27501 (J;US) 
Risk Assessment 

Strategy for environmentally acceptable technology 

development, 11:27501 (J;US) 
Yields 

Improved catalysts for coal liquefaction. Quarterly report No. 
6, December 1, 1985-February 28, 1986, 11:26842 (R;US) 

Study of some transition metal complexes as process catalysts. 
Quarterly report, December 1, 1985-February 28, 1986, 
11:26841 (R;US) 

COAL LIQUIDS 
API Gravity 

Effects of feed boiling range on hydrotreating of Wyodak and 

Illinois ITSL oils, 11:27072 (R;US) 
Chemical Composition 

Effects of feed boiling range on hydrotreating of Wyodak and 

Illinois ITSL oils, 11:27072 (R;US) 
Denitrification 

Chemistry and morphology of coal liquefaction. Annual report, 
October 1, 1984-September 30, 1985, 11:26849 (R;US) 

Chemistry and morphology of coal liquefaction. Quarterly 
report, October 5, 1985-December 3i, 1985, 11:26851 (R;US) 

Environmental Effects 

Calibration of laboratory bioassays with results from 
microcosms and ponds, 11:26869 (J;US) 

Finding solutions to potential health and environmental 
problems associated with coal liquefaction materials, 
11:26918 (BA;NL) 

Health Hazards 

Finding solutions to potential health and environmental 
problems associated with coal liquefaction materials, 
11:26918 (BA;NL) 

Hydrogenation 

Chemistry and morphology of coal liquefaction. Annual report, 
October 1, 1984-September 30, 1985, 11:26849 (R;US) 

Chemistry and morphology of coal liquefaction. Quarterly 
report, October 5, 1985-December 31, 1985, 11:26851 (R;US) 

Effects of feed boiling range on hydrotreating of Wyodak and 
Illinois ITSL oils, 11:27072 (R;US) 
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Research of coal liquefaction co-processing. Quarterly 
technical progress summary report, January-March 1986, 
11:26840 (R;US) 

Thermal reactivity studies of coal-derived residuum. Final 
report, 11:26848 (R;US) 

Recycling 

Thermal reactivity studies of coal-derived residuum. Final 

report, 11:26848 (R;US) 
Refining 

Effects of feed boiling range on hydrotreating of Wyodak and 
Illinois ITSL oils, 11:27072 (R;US) 

Thermal reactivity studies of coal-derived residuum. Final 
report, 11:26848 (R;US) 

Thermodynamic Properties 

Thermodynamic and transport properties for polar coal 
mixtures. Technical progress report, October 1-December 
31, 1985, 11:26857 (R;US) 

COAL MINES 
Size 

Production functions and tract rents in Western U.S. surface 

coal mining, 11:26880 (J;NL) 
COAL MINING 
Economics 
Production functions and tract rents in Western U.S. surface 
coal mining, 11:26880 (J;NL) 
COAL PREPARATION 
See also LICADO PROCESS 
Heavy Media Separation 
Pilot plant investigations into the beneficiation of fine coal 
using dense medium cyclone processing, 11:26883 (R;AU) 
COAL SEAMS 
Degassing 
Coalbed methane modeling analysis, 11:26878 (R;US) 
Hydraulic Fracturing 
Coalbed methane modeling analysis, 11:26878 (R;US) 
COAL TAR 
Fractionation 

Cooperative research in coal liquefaction infratechnology and 
generic technology development. Quarterly report, 
December 5, 1985-March 5, 1986, 11:26843 (R;US) 

Infrared Spectra 

Cooperative research in coal liquefaction infratechnology and 
generic technology development. Quarterly report, 
December 5, 1985-March 5, 1986, 11:26843 (R;US) 

Mass Spectra 

Cooperative research in coal liquefaction infratechnology and 
generic technology development. Quarterly report, 
December 5, 1985-March 5, 1986, 11:26843 (R;US) 

NMR Spectra 

Cooperative research in coal liquefaction infratechnology and 
generic technology development. Quarterly report, 
December 5, 1985-March 5, 1986, 11:26843 (R;US) 

COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-OIL MIXTURES 
See COAL 
FUEL SLURRIES 
COASTAL WATERS 
Climates 

Climatology of the southeastern United States continental shelf 

waters, 11:28378 (J;US) 
Oceanography 

Mechanisms of transfer of energy and biomass in coastal 
marine ecosystems of the Pacific Northwest. Final report, 
1971-1985, 11:28374 (R;US) 

Radionuclide Migration 
Estimation of local marine dispersion of radionuclides from 
hydrographic survey data, 11:28402 (R;GB) 

COATING PROCESSES 

See SURFACE COATING 
COATING (SURFACE) 

See SURFACE COATING 
COATINGS 

See also PAINTS 

PROTECTIVE COATINGS 


Wear Resistance 

New chromium carbide-based tribological coating for use to 
900°C with particular reference to the Stirling engine, 
11:27684 (R;US) 

COAXIAL CABLES 
Swaging 

Coaxial cable connector swaging technique. Final report, 

11:27959 (R;US) 
COBALT 
Absorption Spectroscopy 

Determination of molybdenum and cobalt in alumina-based 
catalysts, 11:27785 (RA;BR;In Portuguese) 

Evaluation of the effect of coal cleaning on fugitive elements. 
Phase IV. Identification of mineral forms in coal. Quarterly 
progress report No. 11, December 1, 1985-February 28, 
1986, 11:26856 (R;US) 

Adsorption 

Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 

Catalytic Effects 

Novel Fischer-Tropsch slurry catalysts and process concepts 
for selective transportation fuel production. Quarterly 
technical progress report, 1 January-31 March 1985, 
11:27075 (R;US) 

Desorption 

Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 

Emission Spectroscopy 

Evaluation of the effect of coal cleaning on fugitive elements. 
Phase IV. Identification of mineral forms in coal. Quarterly 
progress report No. 11, December 1, 1985-February 28, 
1986, 11:26856 (R;US) 

Environmental Transport 

Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 

COBALT 60 
Activity Levels 

BWR radiation-field control using zinc injection passivation. 
Final report, 11:27384 (R;US) 

Cobalt deposition in oxide films on reactor pipework. Final 
report, 11:27385 (R;US) 

Deposition 

Cobalt deposition in oxide films on reactor pipework. Final 

report, 11:27385 (R;US) 
Meetings 

Proceedings of the study meeting on radioecological problems 

of radioactive cobalt, 11:28352 (R;JP;In Japanese) 
Regional Analysis 

®°Co levels in the seawater regions, 11:28404 (RA;JP;In 

Japanese) 
COBALT ALLOYS 


See also RENE 41 
WASPALOY 


Phase Transformations 
High pressure X-ray diffraction on UX2 compounds, 11:27688 
(R;DK) 
COBALT COMPLEXES 
Catalytic Effects 
Study of some transition metal complexes as process catalysts. 
Quarterly report, December 1, 1985-February 28, 1986, 
11:26841 (R;US) 
Chemical Preparation 
Study of some transition metal complexes as process catalysts. 
Quarterly report, December 1, 1985-February 28, 1986, 
11:26841 (R;US) 
Chemical Reaction Kinetics 
Kinetics of the oxidation of metal complexes by manganese(III) 
aquo ions in acidic perchlorate media: the Mn(H20).** - 
Mn(H20).** electron-exchange rate constant, 11:27858 
G;US) 
Mechanism of electron transfer to 
pentoaammine(pyridine)cobalt(III) complexes by aliphatic 





radicals, hexaaquovanadium(II), and 
hexaammineruthenium(I]) ions, 11:27897 (J;US) 
Redox Reactions 
Kinetics of the oxidation of metal complexes by manganese(III) 
aquo ions in acidic perchlorate media: the Mn(H2O).”* - 
Mn(H20).** electron-exchange rate constant, 11:27858 


Study of some transition metal complexes as process catalysts. 
Quarterly report, December 1, 1985-February 28, 1986, 
11:26841 (R;US) 

COBALT OXIDES 
Diffusion 

Demixing of materials under chemical potential gradients, 

11:27859 (J;US) 
Processes 


Demixing of materials under chemical potential gradients, 
11:27859 (J;US) 
COBALT SULFATES 
Catalytic Effects 
Study of some transition metal complexes as process catalysts. 
Quarterly report, December 1, 1985-February 28, 1986, 
11:26841 (R;US) 
COGENERATION 
Prior to November 1980, this concept was indexed to CO- 
GENERATION. 
See COGENERATION 
Bottoming Cycles 
Waste heat recovery through cogeneration in selected 
industries in India. Discussion paper No. 01.84, 11:27582 
(R;IN) 
Cost 
Potential detrimental effects of cogeneration development on 
utility costs: a preliminary assessment, 11:27513 (R;US) 
Economics 
Generic studies of advanced fluid bed air heater technology. 
Topical report Number 5. Task 6. Energy distribution; Task 
8. Combustor development (Coal combustion with methane 
topping fuel), 11:26898 (R;US) 
Meetings 
1985 EPRI cogeneration symposium. Proceedings, 11:27514 
(R;US) 
Energy in transition: proceedings, 11:29112 (B;US) 
Systems Analysis 
Generic studies of advanced fluid bed air heater technology. 
Topical report Number 5. Task 6. Energy distribution; Task 
8. Combustor development (Coal combustion with methane 
topping fuel), 11:26898 (R;US) 
COILS (MAGNETIC) 
See MAGNET COILS 
COLLAGEN 
Metabolism 
Ascorbate stimulation of PAT cells causes an increase in 
transcription rates and a decrease in degradation rates of 
procollagen mRNA, 11:28428 (J;GB) 
COLLECTIVE MODEL 
Algorithms 
Cellular automata method for phase unwrapping, 11:29142 
(R;US) 
COLLECTOR PROPERTIES 
See PERMEABILITY 
COLLECTOR PROPERTIES (ROCKS) 
See PERMEABILITY 
COLLIDING BEAMS 
Very high energy colliders, 11:28057 (R;US) 
Beam Production 
Colliding ye and yy beams based on the single-pass e* e 
accelerators. Polarization effects, monochromatization 
improvement, 11:28066 (RA;SU) 
ILLIERIES 


See COAL MINES 
COLLISION MATRIX 
See S MATRIX 
COLLISIONAL PLASMA 
Distribution Functions 
Electron and ion cyclotron heating calculations in the Tandem- 
mirror modeling code MERTH, 11:29049 (J;US) 


ERA-11/12 / 114S 


Doppler Broadening 
Ion dynamic effects on the line shapes of hydrogenic emitters 
in plasmas, 11:29024 (R;US) 
Drift Instability 
Current-driven drift waves in reversed field pinches, 11:29035 
(J;US) 
Electron-Ion Collisions 
Collisional effects on trapped particle modes in tandem 
mirrors, 11:29030 (J;US) 
Energy Absorption 
Electron and ion cyclotron heating calculations in the Tandem- 
mirror modeling code MERTH, 11:29049 (J;US) 
Parametric Instabilities 
Current-driven drift waves in reversed field pinches, 11:29035 
(J;US) 
Stark Effect 
Ion dynamic effects on the line shapes of hydrogenic emitters 
in plasmas, 11:29024 (R;US) 
Trapped-Particle Instability 
Collisional effects on trapped particle modes in tandem 
mirrors, 11:29030 (J;US) 
Tandem-mirror trapped-particle modes at arbitrary 
collisionality, 11:29033 (J;US) 
COLOGNE SPIRITS 
See ETHANOL 
COLOMBIA 
Energy Supplies 
Problems of consistency in energy planning for countries of the 
third world, 11:27494 (RA;DE;In German) 
COLONIES 
See POPULATIONS 
COLOR MODEL 
Wave Equations 
Quark-cluster potential model with relativistic kinematics, 
11:28801 (J;US) 
COLORADO 
Coal Mining 
Production functions and tract rents in Western U.S. surface 
coal mining, 11:26880 (J;NL) 
Energy Budgets 
Radiation balance in a deep Colorado valley: ASCOT 84, 
11:28327 (BA;US) 
Geology 
Description and selection of soils at two oil shale disposal sites, 
11:26957 (R;US) 
COLUMBIA RIVER 
Paleodrainage of the Columbia River system on the Columbia 
Plateau of Washington State: a summary, 11:28624 (R;US) 
Dams 
Hydroacoustic assessment of downstream migrating salmonids 
at Lower Monumental Dam in Spring 1985. Final report, 
1985, 11:27098 (R;US) 
Radionuclide Migration 
Toxicity of uranium to Daphnia magna, 11:28554 (J;NL) 
COLUMBIA RIVER BASIN 
Fisheries 
Survey of artificial production of anadromous salmonids in the 
Columbia River basin. Final report, 1985, 11:28511 (R;US) 
COLUMBIUM 
See NIOBIUM 
COMBINED COLLECTORS 
Performance Testing 
Combined collectors (photovoltaic and thermal), 11:27196 
(RA;DE;In German) 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
COMBINED STEAM-POWER GENERATION 
See COGENERATION 
COMBINED-CYCLE POWER PLANTS 
Prior to March, 1976, the descriptors COMBINED CYCLES and 
FOSSIL-FUEL POWER PLANTS or THERMAL POWER 
PLANTS were used for indexing this concept. 
Comparative Evaluations 
Study to determine the cost-effectiveness of using steam- 
injected gas turbines with coal gasification equipment. Final 
report, 11:27220 (R;US) 
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Performance 
Study to determine the cost-effectiveness of using steam- 
injected gas turbines with coal gasification equipment. Final 
report, 11:27220 (R;US) 
COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
Additives 
Achieving environmental goals: is control technology ready 
for coal, 11:27260 (RA;US) 
Control techniques for the emission of noxious gases for boilers 
firing Rhinish brown coals, 11:27262 (RA;US) 
Low-rank coal research. Quarterly technical progress report, 
January-March 1985, 11:26814 (R;US) 
SO, removal using pressure hydrated lime, 11:26904 (RA;US) 
Use of vermiculite as a fireside additive to reduce superheater 
fouling, 11:26903 (RA;US) 
Air Pollution Control 
Thirteenth biennial lignite symposium: technology and 
utilization of low-rank coals proceedings. Volume 1, 
11:26901 (R;US) 
Diagnostic Techniques 
Laser diagnostics of coal combustion systems. Final technical 
report, 11:26907 (R;US) 
Mathematical Models 
Sandia cooperative group on the aerothermochemistry of 
turbulent combustion, 11:26910 (R;US) 
Meetings 
Sandia cooperative group on the aerothermochemistry of 
turbulent combustion, 11:26910 (R;US) 
COMBUSTION CHAMBERS 
Configuration 
Scramjet sidewall burning: preliminary shock tunnel results, 
11:27942 (R;AU) 
Thermal Testing 
Phenomenological study of the behavior of some silica formers 
in a high velocity jet fuel burner, 11:27690 (R;US) 
COMBUSTION CONTROL 
Supersonic Flow 
Results of wind tunnel tests on external combustion, 11:27940 
(R;DE;In German) 
COMBUSTION KINETICS 
Temperature Dependence 
Char combustion kinetics for Kentucky No. 9 coal, 11:26893 
(R;US) 
COMBUSTION PRODUCTS 
Air Pollution Abatement 
Advances in control technology for acid deposition, 11:28389 
(R;US) 
Chemical Analysis 
Laser diagnostics of coal combustion systems. Final technical 
report, 11:26907 (R;US) 
Corrosive Effects 
Laser diagnostics of coal combustion systems. Final technical 
report, 11:26907 (R;US) 
Deposition 
Laser diagnostics of coal combustion systems. Final technical 
report, 11:26907 (R;US) 
Filtration 
Getting the measure of particles in combustion gases, 11:28306 
(J;GB) 
Fly Ash 
Electrostatic enhancement of fabric filtration of fly ash and 
spray-dryer by-product, 11:26868 (R;US) 
Performance Testing 
Electrostatic enhancement of fabric filtration of fly ash and 
spray-dryer by-product, 11:26868 (R;US) 


Getting the measure of particles in combustion gases, 11:28306 
(J;GB) 


High reactivity sorbents for SO2 control, 11:27290 (R;US) 
COMBUSTORS 
See also FLUIDIZED-BED COMBUSTORS 
Fouling 
Correlation of coal characteristics and fouling tendencies of 
various coals from the Gascoyne Mine, 11:27217 (RA;US) 


COMETS 
Heat Flux 
Heat flux observations and the location of the transition region 
boundary of Giacobini-Zinner, 11:28667 (J;US) 
Plasma 
Large amplitude, low frequency plasma fluctuations at comet 
Giacobini-Zinner, 11:28668 (J;US) 
Plasma fluctuations and large-scale mixing near comet 
Giacobini-Zinner, 11:28669 (J;US) 
Plasma Heating 
Heat flux observations and the location of the transition region 
boundary of Giacobini-Zinner, 11:28667 (J;US) 
COMMERCIAL BUILDINGS 
See also RESTAURANTS 
Air Condi 
The electrical analog: RC networks for heat transfer 
calculations, 11:27562 (J;US) 
Food Processing 
Food service equipment research workshop. Proceedings, 
11:27552 (R;US) 
Space Heating 
The electrical analog: RC networks for heat transfer 
calculations, 11:27562 (J;US) 
COMMUNICATIONS 
Interference 
Methods for developing jam-resistant security communications 
networks at fixed-site facilities, 11:27064 (R;US) 
COMPACT TORUS 
Prior to October 1982, this concept was indexed to 
THERMONUCLEAR DEVICES or to a particular 
experiment if known, e.g., REVERSE-FIELD PINCH. 
Magnetic Field Configurations 
Effects of rotating field frequency on the rotamak 
configuration, 11:29055 (R;AU) 
COMPACTING 
Final report of the DARPA dynamic materials synthesis and 
consolidation program. Volume I. Dynamic compaction, 
11:27696 (R;US) 
COMPOSITE MATERIALS 
See also SUPERCONDUCTING COMPOSITES 
Fatigue 
Thermal-mechanical fatigue test apparatus for metal matrix 
composites and joint attachments, 11:28031 (R;US) 
Heat Flow 
Temperature and heat-flux distributions in a strip-heated 
composite slab, 11:28021 (J;US) 
Mechanical Tests 
Mechanical testing of graphite-epoxy composite tubes, 11:27716 
(R;US) 
Mechanics 
Mechanics research directions in composites and 
manufacturing technologies, 11:27599 (R;US) 
Test Facilities 
Thermal-mechanical fatigue test apparatus for metal matrix 
composites and joint attachments, 11:28031 (R;US) 
COMPOUNDS (INORGANIC) 
See INORGANIC COMPOUNDS 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSORS 
See also GAS COMPRESSORS 
Heat Recovery 
Assessment of restaurant heat recovery and load leveling. 
Volume 1. Summary report. Final report, 11:27580 (R;US) 
Repair 
Alsthom-Atlantique’s experience with rotors weld repair, 
11:27256 (RA;US) 
COMPUTER CODES 
Computer codes are indexed by their initial letter and CODES, 
eg., A CODES. If the code name begins with a number the 
code is indexed to NUMBER CODES. 


See also D CODES 
G CODES 
M CODES 
N CODES 
R CODES 
S CODES 





V CODES 

Availability 

Assessment and improvements to the SAFER code, 11:27243 
(RA;US) 

Codes 


CONTAIN: recent highlights in code testing and validation, 
11:27457 (BA;US) 

Copter, an LWR containment response code, 11:27456 
(BA;US) 

Estimation of local marine dispersion of radionuclides from 
hydrographic survey data (Computer calculations using 
CODAR? computer code), 11:28402 (R;GB) 

D Codes 

PWR transient test documentation at San Onofre Nuclear 

Generating Station Unit 2, 11:27383 (R;US) 
Evaluation 

Evaluation of HECTR predictions of hydrogen transport, 

11:27442 (BA;US) 
F Codes 

Further development and verification of the calculating 
programme Felix for the simulation of criticality excursions. 
Final report (FORTRAN 77), 11:27961 (R;DE;In German) 

Numerical calculations using the full MHD equations in 
toroidal geometry, 11:29039 (J;US) 

L Codes 

Theory of a new unfolding procedure in pressurized water 
reactor pressure vessel dosimetry and development of an 
associated benchmark data base, 11:27330 (J;US) 

M Codes 

MELPROG code development and methods, 11:27451 
(BA;US) 

Mimas: an integrated degraded-core analysis code, 11:27460 
(BA;US) 

Overview of the MELCOR risk code development program, 
11:27469 (BA;US) 

Status of HISS maps, 11:28095 (RA;US) 

The MEDICI reactor cavity model, 11:27455 (BA;US) 

Manuals 

Software to obtain polynomial coefficients from gage to 
calibration data (RI convergence, SERATA extensiometer, 
SERATA creep, SGS stress, IRAD extensiometer, Kulite 
pressure cell, AMES-D and AMES-P programs), 11:27025 
(R;US) 

R Codes 

RELAPS/MOD2 overview and developmental assessment 
results from TMI-1 plant transient analysis, 11:27416 
(BA;US) 

S Codes 

Assessment and improvements to the SAFER code, 11:27243 
(RA;US) 

Improvements to SAFER and its application to an HP rotor, 
11:27245 (RA;US) 

Status of HISS maps, 11:28095 (RA;US) 

T Codes 

Presentation of geometries and transient results of TRAC- 

Calculations, 11:27351 (R;DE;In German) 
Technology Assessment 

Assessment and improvements to the SAFER code, 11:27243 

(RA;US) 
Validation 

CONTAIN: recent highlights in code testing and validation, 

11:27457 (BA;US) 
COMPUTER GRAPHICS 
Computer Codes 

Bevalac software project status, 11:28093 (RA;US) 

DWARF: a computer program for interactively editing, fitting 
curves to, and graphically displaying scatter plots of X-Y 
data values, 11:29119 (R;GB) 

COMPUTER NETWORKS 
Computerized Control Systems 

ETHERNET data-acquisition and control system, 11:29136 
(R;US) 

Data Acquisition Systems 

ETHERNET data-acquisition and control system, 11:29136 
(R;US) 

COMPUTER PROGRAMMING 
See PROGRAMMING 
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COMPUTER PROGRAMS 
See COMPUTER CODES 
COMPUTER-AIDED DESIGN 
Intelligent interface for design and simulation, 11:29139 (R;US) 
Data Transmission Systems 
CAD-CAM data exchange pilot project, 11:29124 (R;US) 
Management 
Using SMF records in managing a CADAM system, 11:29117 
(R;US) 
COMPUTER-AIDED MANUFACTURING 
Data Transmission Systems 
CAD-CAM data exchange pilot project, 11:29124 (R;US) 
COMPUTERIZED SIMULATION 
Solving problems in operating design and cooling water 
treatment at synthetic fuels pilot plant through systematic 
approach and computer simulation, 11:26828 (RA;US) 
COMPUTERS 


See also CRAY COMPUTERS 
DEC COMPUTERS 
MICROPROCESSORS 


Research Programs 
Rutherford Appleton Laboratory 1983, 11:28658 (R;GB) 
Uses 
Automated system for machine tool capacity and utilization, 
11:27967 (R;US) 
CONCENTRATOR SOLAR CELLS 
Prior to July, 1979 SOLAR CELLS or specific solar cells 
descriptors and SOLAR CONCENTRATORS were used to 
index this concept. 
Antireflection Coatings 
Dielectric properties of silicon dioxide and silicon-oxynitride 
sol/gel thin films, 11:27155 (R;US) 
Design 
Silicon concentrator cell research, 11:27157 (R;US) 
Efficiency 
Silicon concentrator cell research, 11:27157 (R;US) 
Fresnel Lens 
Development of a 160X crossed lens photovoltaic 
concentrator. Final report, 11:27156 (R;US) 
Protective Coatings 
Dielectric properties of silicon dioxide and silicon-oxynitride 
sol/gel thin films, 11:27155 (R;US) 
CONCRETES 
See also REINFORCED CONCRETE 
Decomposition 
Effects of hydrostatic pressure on the integrity of concrete. 1. 
Preliminary studies on monolithic concrete under simulated 
sea-disposal conditions, 11:26990 (R;GB) 
Interactions 
A crust-formation and refreezing model for molten- 
fuel/concrete interaction codes, 11:27448 (BA;US) 
Aerosol generation from sparging of molten pools of corium 
by gases released during core-concrete interactions, 11:27433 
(BA;US) 
CONDENSED AROMATICS 


See also ANTHRACENE 
BENZOPYRENE 
DIMETHYLBENZANTHRACENE 
NAPHTHALENE 
PYRENE 


Reduction 
Acid catalyzed depolymerization of coal by hydride donors. 
Final report, 11:26836 (R;US) 
CONDENSERS (STEAM) 
See STEAM CONDENSERS 
CONDUCTORS (ELECTRIC) 
See ELECTRIC CONDUCTORS 
CONFERENCES 
See MEETINGS 
CONFORMAL GROUPS 
Reviews 
Two-dimensional quantum conformal group, strings and 
lattices, 11:28812 (R;US) 
CONIFERS 
See also PINES 
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Biological Radiation Effects 
Radiation damage to forest surrounding an unshielded fast 
reactor, 11:28558 (J;US) 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSTRUCTION 
Environmental Impacts 
Arthropod and decomposition studies at the WIPP site, 
October-November, 1980, 11:28367 (RA;US) 

CONTACT RADIOTHERAPY 

See RADIOTHERAPY 
CONTACTORS 

See SWITCHES 
CONTACTS (ELECTRIC) 

See ELECTRIC CONTACTS 
CONTAINERS 

See also PRESSURE VESSELS 

Corrosion 

Cesium chloride compatibility testing program. Annual report, 

fiscal year 1985, 11:27653 (R;US) 
Materials Testing 

An evaluation of the radiation resistance of high-density 
polyethylene, 11:27033 (BA;US) 

Plasticity and stress relaxation in fracture mechanics test of 
copper and cupronickel, 11:27626 (R;US) 

Short-term stress-corrosion-cracking tests for cast A27 steel 
and A36 steel weldments in simulated Hanford groundwater 
(BWIP), 11:27624 (R;US) 

Ruptures 

Rupture of Model 48Y UF, cylinder and release of uranium 
hexafluoride, Sequoyah Fuels Facility, Gore, Oklahoma, 
January 4, 1986. Volume 1, 11:26967 (R;US) 

Seals 
Finite-element modeling of pinch welds, 11:27616 (R;US) 
Thermal Insulation 

Survey report on control technology for FRP tank 
manufacture at FMC Corporation, Jonesboro, Arkansas, 
11:28291 (R;US) 

Welding 
Finite-element modeling of pinch welds, 11:27616 (R;US) 
CONTAINMENT 
See also CONTAINMENT BUILDINGS 
Computerized Simulation 

Boiling water reactor containment modeling and analysis at the 
Idaho National Engineering Laboratory, 11:27422 (BA;US) 

CONTAIN: recent highlights in code testing and validation, 
11:27457 (BA;US) 

Copter, an LWR containment response code, 11:27456 
(BA;US) 

Leak Testing 

Containment integrity program recent results and plans, 

11:27429 (BA;US) 
Pressure Effects 

Response of the Watts Bar, Maine Yankee and Bellefonte 
containments to static internal pressurization, 11:27462 
(BA;US) 

Systems Analysis 

Boiling water reactor containment modeling and analysis at the 

Idaho National Engineering Laboratory, 11:27422 (BA;US) 
CONTAINMENT BUILDINGS 
Failure Mode Analysis 

An assessment of uncertainties in core melt phenomenology 
and their impact on risk at the z/ip facilities, 11:27449 
(BA;US) 

CONTINENTAL SHELF 
Climates 

Climatology of the southeastern United States continental shelf 

waters, 11:28378 (J;US) 
Natural Gas 

Relationship between leased acreage and hydrocarbon 
discoveries, 11:26921 (R;US) 

Resource and cost estimating relationships for use in the 
development of the 1981 Outer Continental Shelf (OCS) 
production goals. Final report, 11:26920 (R;US) 

Petroleum Deposits 

Relationship between leased acreage and hydrocarbon 

discoveries, 11:26921 (R;US) 


Resource and cost estimating relationships for use in the 
development of the 1981 Outer Continental Shelf (OCS) 
production goals. Final report, 11:26920 (R;US) 

Seismic Surveys 

Geological evolution and analysis of confirmed or suspected 
gas hydrate localities. Volume 3. Basin analysis, formation 
and stability of gas hydrates in the western Gulf of Mexico, 
11:26938 (R;US) 

Stratigraphy 

Geological evolution and analysis of confirmed or suspected 
gas hydrate localities. Volume 3. Basin analysis, formation 
and stability of gas hydrates in the western Gulf of Mexico, 
11:26938 (R;US) 

CONTRACTORS 
Victims Compensation 

Radiation tort litigation involving the United States and its 

contractors, 11:27425 (BA;US) 
CONTRACTS 
Directories 

Listing of Awardee Names: active and inactive awards as of 
April 11, 1986. Volume 1, 11:29102 (R;US) 

PADS Listing of Awardee Names: active and inactive awards 
as of April 11, 1986. Volume 2, 11:29103 (R;US) 

PADS Listing of Awardee Names: retired awards as of April 
16, 1986, 11:29104 (R;US) 

COOKING 
See FOOD PROCESSING 
COOLANT-FUEL INTERACTIONS 
See FUEL-COOLANT INTERACTIONS 
COOLANTS 
See also specific coolant materials. 
Cleaning 
Separation of Cs radionuclides from the Na coolant of the BR- 
10 reactor, 11:27368 (TJ;DE;In German) 
COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 


See also CLOSED-CYCLE COOLING SYSTEMS 
OPEN-CYCLE COOLING SYSTEMS 
REACTOR COOLING SYSTEMS 


Computerized Simulation 
Solving problems in operating design and cooling water 
treatment at synthetic fuels pilot plant through systematic 
approach and computer simulation, 11:26828 (RA;US) 
Design 
ATLAS cryogenic system, 11:28062 (J;US) 
Design of spot cooling systems for hot industrial environments, 
11:27570 (J;US) 
Optimal design of an air jet for spot cooling, 11:27571 (J;US) 
Emergency Plans 
Solving problems in operating design and cooling water 
treatment at synthetic fuels pilot plant through systematic 
approach and computer simulation, 11:26828 (RA;US) 


ATLAS cryogenic system, 11:28062 (J;US) 
Implications of the Tevatron operating experience for 1000-W 
refrigerator systems (invited), 11:28061 (J;US) 
Performance 
ATLAS cryogenic system, 11:28062 (J;US) 
Water Treatment 
Solving problems in operating design and cooling water 
treatment at synthetic fuels pilot plant through systematic 
approach and computer simulation, 11:26828 (RA;US) 
COOLING TOWERS 
Biological Fouling 
Low-rank coal research. Quarterly technical progress report, 
January-March 1985, 11:26814 (R;US) 
Chemical Composition 
Low-rank coal research. Quarterly technical progress report, 
January-March 1985, 11:26814 (R;US) 
Emission 
Low-rank coal research. Quarterly technical progress report, 
January-March 1985, 11:26814 (R;US) 





COOLING TOWERS 
Water Requirements 


Water Requirements 
Evaluation of treated gasification wastewater as cooling tower 
makeup, 11:26827 (RA;US) 
COPEPODS 


Grazing by copepods in the Peru upwelling, 11:28385 (J;GB) 
Dynamics 


Grazing by copepods in the Peru upwelling, 11:28385 (J;GB) 
Predator-Prey Interactions 
Grazing by copepods in the Peru upwelling, 11:28385 (J;GB) 
COPPER 


Spectroscopy 
Evaluation of the effect of coal cleaning on fugitive elements. 
Phase IV. Identification of mineral forms in coal. Quarterly 
progress report No. 11, December 1, 1985-February 28, 
1986, 11:26856 (R;US) 


Effects 

Simple detection of potential pollutant effects on fungal 

growth, sclerotia formation and germination, 11:28575 (J;US) 
Catalytic Effects 

Novel Fischer-Tropsch slurry catalysts and process concepts 
for selective transportation fuel production. Quarterly 
technical progress report, 1 January-31 March 1985, 
11:27075 (R;US) 

Chemical Reactions 

Isotope and temperature dependence of self-diffusion for 
hydrogen, deuterium, and tritium on Cu(100) in the 100-1000 
K range, 11:27672 (J;NL) 

Surface science model studies for flue gas cleanup process in 
CuO and Fe,Os. Technical progress report, December 1985- 
February 1986, 11:26866 (R;US) 

Ecological Concentration 

Cd, Pb, Cu, Cr and Hg in waters and sediments of the 
Guanabara Bay estuary, 11:28388 (R;DE) 

Trace element uptake by sagebrush leaves in Washington, 
11:28462 (J;GB) 

Elasticity 

Dependence of ultrasonic velocity to applied stress and third- 
order elastic constants of polycrystalline aluminum and 
copper, 11:27679 (TJ;US) 

Mechanical property measurements on ion-irradiated metals, 
11:27606 (R;US) 

Emission Spectroscopy 

Evaluation of the effect of coal cleaning on fugitive elements. 
Phase IV. Identification of mineral forms in coal. Quarterly 
progress report No. 11, December 1, 1985-February 28, 
1986, 11:26856 (R;US) 

Hollow cathode plume as an atomic emission source for 
elemental analysis of metal alloys, 11:27819 (J;US) 

Spectrographic analysis of metallic silicium and natural quartz, 
11:27803 (R;BR;In Portuguese) 

Fracture Mechanics 

Plasticity and stress relaxation in fracture mechanics test of 

copper and cupronickel, 11:27626 (R;US) 
Ton Implantation 

RBS and nuclear reaction analysis of boron implanted copper, 

11:27644 (R;DK) 
Microhardness 

Mechanical property measurements on ion-irradiated metals, 

11:27606 (R;US) 
Physical Radiation Effects 

Porosity swelling and transmutation contributions to 
conductivity changes in some neutron-irradiated copper 
alloys, 11:27646 (R;US) 

Plasticity 

Plasticity and stress relaxation in fracture mechanics test of 

copper and cupronickel, 11:27626 (R;US) 
Recrystallization 

Dynamic recrystallization during high temperature low cycle 
fatigue of nickel. Progress report, June 1, 1985-May 31, 1986, 
11:27615 (R;US) 

Strain Hardening 

Dynamic recrystallization during high temperature low cycle 
fatigue of nickel. Progress report, June 1, 1985-May 31, 1986, 
11:27615 (R;US) 
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Stress Relaxation 

Plasticity and stress relaxation in fracture mechanics test of 

copper and cupronickel, 11:27626 (R;US) 
Swelling 

Porosity swelling and transmutation contributions to 
conductivity changes in some neutron-irradiated copper 
alloys, 11:27646 (R;US) 

Toxicity 

Comparative toxicity of copper and acridine to fish, Daphnia 
and algae, 11:28571 (J;US) 

Effect of the trace elements Mn(II), V(V), As(III) and Cu(II) 
found in coal fly ash, on lymphocyte blastogenesis, 11:26916 
(RA;US) 

Molecular response of cadmium resistant Datura innoxia cells 
to heavy metal stress, 11:28576 (BA;US) 

Reparatory adaptation to copper-induced injury and 
occurrence of a copper-binding protein in the polycheate, 
Eudistylia vancouveri, 11:28594 (J;GB) 

Uptake 

Trace element uptake by sagebrush leaves in Washington, 

11:28462 (J;GB) 
Vacuum Evaporation 

Mass spectrometer controlled electron beam evaporation 

synthesis of multilayered materials, 11:28705 (J;US) 
Voltametry 

Determination of Cu, Ni, Cd and Zn in water and in uranium 
compounds by mercury hanging drop voltametry, 11:27782 
(RA;BR;In Portuguese) 

X-Ray Fluorescence Analysis 

Trace element determination using synchrotron radiation, 

11:27825 (J;US) 
COPPER 63 TARGET 
Neutron Reactions 

Total, scattering, and gamma production cross sections for 

few-MeV neutrons on elemental copper, 11:28880 (J;NL) 
COPPER 64 
Tissue Distribution 
Comparison of several potential myocardial imaging agents, 
11:28515 (R;US) 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
Crystal Structure 

Radiation-enhanced recrystallization in copper alloys, 11:27608 

(R;US) 
Elasticity 

Mechanical property measurements on ion-irradiated metals, 

11:27606 (R;US) 
Ton Implantation 

Implantation induced Cu-Sn alloys analyzed by RBS, 11:27643 

(R;DK) 


Mechanical property measurements on ion-irradiated metals, 
11:27606 (R;US) 
Precipitation Hardening 
Precipitation of proeutectoid cementite, pearlite, and epsilon- 
Cu in Fe-C-Cu alloys, 11:27648 (R;US) 


Formation of anodic films on copper and silver in sodium 
hydroxide: An in situ Raman spectroscopic investigation, 
11:27481 (BA;US) 

COPPER BASE ALLOYS 
Electric Conductivity 

Mechanical property and conductivity changes in several 
copper alloys after 13.5 dpa neutron irradiation, 11:27612 
(R;US) 

Fracture Mechanics 

Plasticity and stress relaxation in fracture mechanics test of 

copper and cupronickel, 11:27626 (R;US) 
Mechanical Properties 

Mechanical property and conductivity changes in several 
copper alloys after 13.5 dpa neutron irradiation, 11:27612 
(R;US) 

Microstructure 

Microstructural evolution and swelling of high strength, high 
conductivity RS-PM copper alloys irradiated to 14 dpa with 
neutrons, 11:27613 (R;US) 
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Physical Radiation Effects 

Mechanical property and conductivity changes in several 
copper alloys after 13.5 dpa neutron irradiation, 11:27612 
(R;US) 

Porosity swelling and transmutation contributions to 
conductivity changes in some neutron-irradiated copper 
alloys, 11:27646 (R;US) 

Plasticity 

Plasticity and stress relaxation in fracture mechanics test of 

copper and cupronickel, 11:27626 (R;US) 
Stress Relaxation 

Plasticity and stress relaxation in fracture mechanics test of 

copper and cupronickel, 11:27626 (R;US) 
Swelling 

Microstructural evolution and swelling of high strength, high 
conductivity RS-PM copper alloys irradiated to 14 dpa with 
neutrons, 11:27613 (R;US) 

Porosity swelling and transmutation contributions to 
conductivity changes in some neutron-irradiated copper 
alloys, 11:27646 (R;US) 

COPPER COMPLEXES 
Chemical Preparation 

Potential lanthanide ion selective reagents. 3. Metal complex 
formation with 1,7-diaza-4, 10-13-trioxacyclopentadecane- 
N,N'-diacetic acid, 11:27898 (J;US) 

Stability 

Potential lanthanide ion selective reagents. 3. Metal complex 
formation with 1,7-diaza-4,10-13-trioxacyclopentadecane- 
N,N’-diacetic acid, 11:27898 (J;US) 

COPPER OXIDES 
Chemical Reactions 

Surface science model studies for flue gas cleanup process in 
CuO and Fe,Os. Technical progress report, December 1985- 
February 1986, 11:26866 (R;US) 

Density 
Two adsorbate densities for Cu(110)c(6X2)-O, 11:27712 (J;NL) 
COPPER SULFATES 
Decomposition 

Surface science model studies for flue gas cleanup process in 
CuO and Fe2Os. Technical progress report, December 1985- 
February 1986, 11:26866 (R;US) 

Phase Stability 

Surface science model studies for flue gas cleanup process in 
CuO and Fe20s3. Technical progress report, December 1985- 
February 1986, 11:26866 (R;US) 

COPPER SULFIDE SOLAR CELLS 


Development of highly efficient and economic systems for 
photovoltaics, 11:27130 (RA;DE;In German) 
Electrical Properties 
Photovoltaic properties of CusS-CdS thin film solar cells, 
11:27153 (RA;DE;In German) 
Physical Properties 
Photovoltaic properties of CueS-CdS thin film solar cells, 
11:27153 (RA;DE;In German) 
Testing 
Physico-chemical investigation of copper sulphide with regard 
to its behaviour in the CdS-CueS solar cell, 11:27129 
(RA;DE;In German) 
COPPER VAPOR LASERS 
See GAS LASERS 
CORES (DRILL) 
See DRILL CORES 
CORES (REACTOR) 
See REACTOR CORES 
CORIUM 
Cooling 
A review of debris coolability models, 11:27436 (BA;US) 
Core debris quenching heat transfer rates under top- and 
bottom-reflood conditions, 11:27441 (BA;US) 
Remaining uncertainties in predicting the coolability limits of a 
degraded reactor core, 11:27465 (BA;US) 
Dryout 
An analytic model for predicting dryout and quench behavior 
in a volumetrically heated particle bed, 11:27467 (BA;US) 


Explosions 
Steam explosion studies with single drops of corium-related 
melts: ferrous metals and U- and Zr-containing oxides, 
11:27459 (BA;US) 
Heat Transfer 
Core debris quenching heat transfer rates under top- and 
bottom-reflood conditions, 11:27441 (BA;US) 
Hydraulics 
Core debris quenching heat transfer rates under top- and 
bottom-reflood conditions, 11:27441 (BA;US) 
Interactions 
A crust-formation and refreezing model for molten- 
fuel/concrete interaction codes, 11:27448 (BA;US) 
Analysis of reactor material experiments on corium-water 
thermal interactions in ex-vessel geometry, 11:27447 
(BA;US) 
Hydrogen production from oxidation of a debris bed during 
severe accidents in LWRs, 11:27440 (BA;US) 
Molten Metal-Water Reactions 
Corium/water dispersal phenomena in ex-vessel cavity 
interactions, 11:27468 (BA;US) 
Overview and recent results of anl/epri corium-water thermal 
interaction investigations, 11:27466 (BA;US) 
Simulation 
Corium/water di phenomena in ex-vessel cavity 
interactions, 11:27468 (BA;US) 
Simulant studies on debris quenching in ex-vessel geometry 
and model comparison, 11:27458 (BA;US) 
CORN (MAIZE) 
See MAIZE 
CORN STOVER 


See AGRICULTURAL WASTES 
MAIZE 


CORONA DISCHARGES 
Sulfur Fluorides 
Production rates of oxygenated species in SFs/O2 and SFs/N2 
corona discharges, 11:28715 (BA;US) 
CORROSION 
See also ELECTROCHEMICAL CORROSION 
Materials Testing 
Results of corrosion testing of electroslag-remelted Cr Ni 
stainless steel AISI 304 L (material No. 1.4306) in nitric acid, 
11:27640 (R;DE;In German) 
CORROSION RESISTANT ALLOYS 
See also STAINLESS STEELS 
Design and economic evaluation of higher-strength and 
corrosion-resistant generator retaining rings. Volume 2. 
Metallurgical studies and ring fabrication. Final report, 
11:27620 (R;US) 
COSMIC GAMMA SOURCES 
Research Programs 
Research in particles and fields. Semiannual status report, 1 
April-30 September 1985, 11:28656 (R;US) 
COSMIC NEUTRONS 
Prior to July, 1975 information was indexed to NEUTRONS. 
Capture 
Cosmogenic neutron-capture-produced nuclides in stony 
meteorites, 11:28661 (J;US) 
COSMIC NUCLEI 
Prior to July , 1975 information was indexed to NUCLEI. 
Modulation 
Changes in the energy spectrum of anomalous oxygen during 
1977-1985, 11:28662 (J;US) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 
From sources other than the sun; not for SOLAR RADIATION. 


See also COSMIC NEUTRONS 
COSMIC NUCLEI 


Modulation 
Phase propagation of the solar modulation of galactic cosmic 
rays, 11:28663 (J;US) 
Research Programs 
Research in particles and fields. Semiannual status report, | 
April-30 September 1985, 11:28656 (R;US) 





Variations 


Variations 
Cosmic ray variations and turbulent flow systems: 0.3-1.0 AU; 
1977-1980, 11:28664 (J;US) 
COSMOGONY 
See COSMOLOGY 
COSMOLOGICAL MODELS 
Compactification 
Inflationary cosmological model with induced gravity from 
higher dimensions, 11:28962 (R;XA) 
Kaluza-Klein Theory 
Cosmological perturbations in Kaluza-Klein models, 11:28660 
(J;US) 
Lagrangian Function 
Inflationary cosmological model with induced gravity from 
higher dimensions, 11:28962 (R;XA) 
COSMOLOGY 
Meetings 
Proceedings of workshop on grand unified theories and 
cosmology, 11:28835 (R;JP) 
COST ESTIMATION 
Computer Networks 
New capabilities of the LLNL/TIS Cost Estimating System, 
11:29118 (R;US) 
Data Base Management 
New capabilities of the LLNL/TIS Cost Estimating System, 
11:29118 (R;US) 
COUNTERFLOW COOLING TOWERS 
See COOLING TOWERS 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUPLE CORROSION 
See ELECTROCHEMICAL CORROSION 
CP INVARIANCE 
S 


Breaking 
Study of CP violation in a tagged neutral kaon beam, 11:28740 


(R;CH) 


See CRACK PROPAGATION 
CRACK PROPAGATION 
Mathematical Models 
Recent advances in predicting creep crack growth in steam- 
turbine rotor materials, 11:27249 (RA;US) 
CRATERING EXPLOSIONS 
Field Tests 
Atlas cratering tests, 11:26948 (RA;US) 
CRAY COMPUTERS 


An introduction to programming multiple-processor 
computers, 11:29149 (J;US) 


See STREAMS 


Cavitation 
Grain boundary structure effects on creep cavitation 
susceptibility, 11:27614 (R;US) 
Time Dependence 
Metallurgical aspects of remanent life assessment of high 
temperature rotor forgings, 11:27234 (RA;US) 
CRESOLS 
Anaerobic Digestion 
Toxic organic chemicals in waste streams: anaerobic 
bioconversion to methane, 11:27073 (R;US) 
Detoxification 
Toxic organic chemicals in waste streams: anaerobic 
bioconversion to methane, 11:27073 (R;US) 
Toxicity 
Toxic organic chemicals in waste streams: anaerobic 
bioconversion to methane, 11:27073 (R;US) 
CRESYLIC ACID 
See CRESOLS 
CRITICALITY 
Accidents 
Further development and verification of the calculating 
programme Felix for the simulation of criticality excursions. 
Final report (FORTRAN 77), 11:27961 (R;DE;In German) 
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Computerized Simulation 
Further development and verification of the calculating 
programme Felix for the simulation of criticality excursions. 
Final report (FORTRAN 77), 11:27961 (R;DE;In German) 
CRITICALITY ACCIDENTS 


See CRITICALITY 
RADIATION ACCIDENTS 


CROSS SECTIONS 
Self-Shielding 
Effect of self-shielding of resonance cross sections on the 
performance of some promising fusion blanket designs. A 
report on work done under the joint General Atomic 
Technologies Inc./Swiss Federal Institute for Reactor 
Research Cooperative Program, 11:29062 (R;CH) 
CROSSED BEAMS 
See COLLIDING BEAMS 
CROSSFLOW COOLING TOWERS 
See COOLING TOWERS 
CROWN ETHERS 
See POLYETHYLENE GLYCOLS 
CRUDE OIL 
See PETROLEUM 
CRYSTAL LATTICES 
Automation 
Lattice-gas automata for the Navier-Stokes equation, 11:28729 
(J;US) 
Equations of State 
Equation of states for the infinite cluster and backbone in 
anisotropic square lattice, 11:28940 (R;BR) 
Navier-Stokes Equations 
Lattice-gas automata for the Navier-Stokes equation, 11:28729 
(J;US) 
Order Parameters 
Equation of states for the infinite cluster and backbone in 
anisotropic square lattice, 11:28940 (R;BR) 
CRYSTAL MODELS 
For theories only. 


See also HEISENBERG MODEL 
ISING MODEL 


Interfaces 
Interface in potts ferromagnet: phase diagram and critical 
exponents, 11:28939 (R;BR) 
Phase Diagrams 
Interface in potts ferromagnet: phase diagram and critical 
exponents, 11:28939 (R;BR) 
CRYSTALLINE ROCKS 


See IGNEOUS ROCKS 
METAMORPHIC ROCKS 


CRYSTALLOGRAPHY 
Research Programs 
Research consortium for x-ray topography on line X-19 at 
NSLS, 11:28050 (R;US) 
CULTURES (CELLS) 
See CELL CULTURES 
CURIUM 
Dissolution 
Mass transfer in a geologic environment, 11:27050 (R;US) 
Environmental Transport 
Curium behavior in plants and soil, 11:28357 (J;US) 
Solvent Extraction 
Carbamoylmethylphosphoryl derivatives as actinide 
extractants: their significance in the processing and recovery 
of plutonium and other actinides, 11:26982 (J;US) 
Translocation 
Curium behavior in plants and soil, 11:28357 (J;US) 
Uptake 
Curium behavior in plants and soil, 11:28357 (J;US) 
CURRENT-DRIVE HEATING 
Runaway effects on lower hybrid current ramp-up, 11:29001 


(R;US) 


Lower hybrid current ramp-up experiments and density limit 
on Alcator C, 11:29045 (J;US) 
CYANIDES 
Specific compounds, except those of significance to energy research 
and development, should be indexed by coordination of a 
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descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
See also HYDROCYANIC ACID 
Air Pollution Monitoring 
Ground-based infrared spectroscopic measurements of 
atmospheric hydrogen cyanide, 11:28319 (J;US) 
Ecological Concentration 
Ground-based infrared spectroscopic measurements of 
atmospheric hydrogen cyanide, 11:28319 (J;US) 
CYCLASES 
Biological Functions 
Homology between light-activated photoreceptor 
phosphodiesterase and hormone-activated adenylate cyclase 
systems, 11:28418 (BA;US) 
Molecular Structure 
Homology between light-activated photoreceptor 
phosphodiesterase and hormone-activated adenylate cyclase 
systems, 11:28418 (BA;US) 
CYCLOHEXANE 
Electrochemistry 
Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 
Pattern Recognition 
Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 
Solvent Properties 
Extraction of organic compounds from solid samples, 11:27826 
G;US) 
Solvent swelling of coal and coal macerals, 11:26858 (R;US) 


Properties 
Thermodynamic and transport properties for polar coal 
mixtures. Technical progress report, October 1-December 
31, 1985, 11:26857 (R;US) 


D CODES 

Package for solving large sparse systems of stiff ordinary 

differential equations, 11:28984 (R;US) 
D MESONS 

Prior to Jan. 1985 this information was indexed with the 

descriptor D-1865 RESONANCES. 
Particle Decay 
Upper limits on the decay D°->:* p~ and on D®-D-bar® 
mixing, 11:28761 (J;US) 
D PLUS RESONANCES 
See D MESONS 
D ZERO RESONANCES 
See D MESONS 
D* PLUS RESONANCES 
See D-2007 RESONANCES 
D* ZERO RESONANCES 
See D-2007 RESONANCES 
D-1285 RESONANCES 
Particle Production 

Exchange degeneration and polarization in inclusive 
fragmentation processes p — AK and p — Asub(c) anti D, 
11:28785 (RA;SU) 

Weak exchange degeneration and polarization in binary 
reactions 7p — K°A and mp — Dsup(-)Asub(c)sup(+), 
11:28784 (RA;SU) 

D-1865 RESONANCES 
See D MESONS 
D-2007 RESONANCES 
Radiative Decay 

Inclusive neutral Dsup(*) production and limits on Fsup(*) 

production in e* e~ annihilations at PETRA, 11:28743 


Discussion of critical issues, 11:27257 (RA;US) 


DAPHNIA 
Reproduction 
Comparative toxicity of copper and acridine to fish, Daphnia 
and algae, 11:28571 (J;US) 
Toxicity of uranium to Daphnia magna, 11:28554 (J;NL) 
Sensitivity 
Comparative toxicity of copper and acridine to fish, Daphnia 
and algae, 11:28571 (J;US) 
DATA ACQUISITION 
Computer Codes 
Bevalac software project status, 11:28093 (RA;US) 
DATA ACQUISITION SYSTEMS 
Architecture 
Configuration for the WNR data acquisition system for 
neutron measurements, 11:28163 (J;US) 
DAPHNE...a parallel multiprocessor data acquisition system- 
software, 11:28161 (J;US) 
FASTBUS diagnostic and test modules at Fermilab, 11:28121 
(J;US) 
The CDF Data acquisition system, 11:28122 (J;US) 
Using multiprocessor systems in scientific applications, 
11:28162 (J;US) 
Array Processors 
Use of the Fermilab advanced computer program multi- 
microprocessor as an on-line trigger processor, 11:28124 
(J;US) 
Using multiprocessor systems in scientific applications, 
11:28162 (J;US) 
Computer Graphics 
Development of a low-cost general purpose display unit for 
spectral data, 11:28860 (R;US) 
Data-Flow Processing 
The CDF Data acquisition system, 11:28122 (J;US) 
Design 
DO data acquisition design, 11:28120 (J;US) 
The data acquisition system for SLD, 11:28119 (J;US) 
Parallel Processing 
DAPHNE...a parallel multiprocessor data acquisition system- 
software, 11:28161 (J;US) 
Performance 
Using multiprocessor systems in scientific applications, 
11:28162 (J;US) 
Performance Testing 
Real-time plots of vertical meteorological profiles using a 
balloon-borne telemetry system, 11:28237 (BA;US) 


Use of the Fermilab advanced computer program multi- 
microprocessor as an on-line trigger processor, 11:28124 
G;US) 

Using multiprocessor systems in scientific applications, 
11:28162 (J;US) 

DATA ANALYSIS 
Computer Codes 
Bevalac software project status, 11:28093 (RA;US) 
Computer Graphics 

DWARF: a computer program for interactively editing, fitting 
curves to, and graphically displaying scatter plots of X-Y 
data values, 11:29119 (R;GB) 

DATA BASE MANAGEMENT 
CODASYL in relational dress, 11:27953 (R;US) 
DATA DISPLAY DEVICES 
See DISPLAY DEVICES 
DATA DISPLAY SYSTEMS 
See DISPLAY DEVICES 
DATA PROCESSING 
Manipulation of unit facts. 


Database capacity planning and management, 11:29115 (R;US) 
DATING 
See AGE ESTIMATION 
DAYLIGHTING 
Glazing Materials 
Advanced optical materials for daylighting in office buildings, 
11:27554 (R;US) 
DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 





DEC COMPUTERS 
Computers manufactured by Digital Equipment Corporation. 


Installation progress of the NSD-Bevalac VAX, 11:28094 


Making the human-machine interface responsive to many 
classes of users, 11:29132 (R;US) 
ions 
Installation progress of the NSD-Bevalac VAX, 11:28094 
(RA;US) 
DECIMETER WAVE RADIATION (1-3 DM) 
See RADIOWAVE RADIATION 
DECIMETER WAVE RADIATION (3-10DM) 
See RADIOWAVE RADIATION 
DECISION MAKING 
Recommendations 
Framework for management decisions about technical 
problems, 11:27224 (RA;US) 
Schedules 
Radioactive Waste Management System: Project Decision 
Schedule, 11:27509 (R;US) 
DECONTAMINATION 
Low-Level Radioactive Wastes 
Evaluation of destructive methods for managing 
decontamination wastes, 11:26996 (R;US) 
DECONTAMINATION FACTOR 
See DECONTAMINATION 
DEEP INELASTIC HEAVY ION REACTIONS 
Angular Momentum 
The role of rotational degrees of freedom in heavy-ion 
collisions, 11:28926 (J;US) 
DEEP INELASTIC SCATTERING 
Transition from quasi-elastic to deep-inelastic reactions, 
11:28887 (R;US) 
Quantum 
Transverse polarization in quantum chromodynamics, 11:28786 
(RA;SU;In Russian) 
Spin Orientation 
Transverse polarization in quantum chromodynamics, 11:28786 
(RA;SU;In Russian) 
DEER 
Population Dynamics 
Use of pellet-group plots to measure trends in deer and elk 
populations, 11:28332 (J;US) 
DEHYDROGENASES 
See OXIDOREDUCTASES 
DELAY CIRCUITS 
Engineering Drawings 
Programable delay unit (PDU)-II (Engineering Materials), 
11:28080 (E;US) 
DELAYED RADIATION INJURIES 
See RADIATION INJURIES 
DELETIONS (CHROMOSOMAL) 
See CHROMOSOMAL ABERRATIONS 
DELTA RESONANCES (MESON) 
See MESON RESONANCES 
DELTA-1236 RESONANCES 
Quark Model 
A chiral soliton model for nucleon and delta, 11:28804 (J;US) 
DEMONSTRATION PROGRAMS 
Feasibility Studies 
Hydrogen use in Alaska. Project 40902 final report, 11:27068 


Improved catalysts for coal liquefaction. Quarterly report No. 
6, December 1, 1985-February 28, 1986, 11:26842 (R;US) 
DENMARK 
Wind Power Plants 
Danish licensing procedure - requirements to be met by wind 
power plants of up to 100 kW, 11:27210 (R;DE;In German) 
DENSITY (ELECTRON) 
See ELECTRON DENSITY 
DEOXIDATION 
See REDUCTION 
DEOXYCYTIDINURIA 
See URINE 
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DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPOLYMERIZATION 
Catalysts 
Acid catalyzed depolymerization of coal by hydride donors. 
Final report, 11:26836 (R;US) 
DEPOSITION 
For the laying down of a substance on a surface; for deposition of 
elements and nuclides in tissues of living organisms use 
RETENTION. 
See also SURFACE COATING 
Control 
Study of deposition control using transpiration. Technical 
progress report, 11:28013 (R;US) 
Measuring Methods 
Measurement of dry deposition and resuspension using tracers, 
11:28270 (RA;US) 
Research Programs 
Dry deposition and resuspension, 11:28265 (RA;US) 
Tracer Techniques 
Measurement of dry deposition and resuspension using tracers, 
11:28270 (RA;US) 
DEPOSITS 
Electron Microprobe Analysis 
Fundamental studies of the mechanisms of slag deposit 
formation, 11:26908 (R;US) 
Mechanical Properties 
Fundamental studies of the mechanisms of slag deposit 
formation, 11:26908 (R;US) 
Sintering 
Fundamental studies of the mechanisms of slag deposit 
formation, 11:26908 (R;US) 
DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
Catalysts 
Improved catalysts for coal liquefaction. Quarterly report No. 
6, December 1, 1985-February 28, 1986, 11:26842 (R;US) 
DETECTION (FAILED ELEMENT) 
See FAILED ELEMENT DETECTION 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATORS 
See also FUSES 
Electrical Testing 
Electrochemical response test system using sample-and-hold 
offset balancing, 11:27971 (R;US) 
DEUTERIDES 
Deuteron Reactions 
Deviations from Bragg’s Rule for the stopping cross sections of 
deuterium in titanium and zirconium deuteride films, 
11:28929 (R;US) 
Stopping Power 
Deviations from Bragg’s Rule for the stopping cross sections of 
deuterium in titanium and zirconium deuteride films, 
11:28929 (R;US) 
DEUTERIUM 
Chemical Reaction Kinetics 
[Theoretical studies of combustion dynamics]. Finl technical 
report, 11:27841 (R;US) 
Chemical Reaction Yield 
Direct determination of atom and radical concentrations in 
thermal reactions of hydrocarbons and other gases. Informal 
technical report, January 1, 1985-December 31, 1985, 
11:27941 (R;US) 
Containers 
Finite-element modeling of pinch welds, 11:27616 (R;US) 
Isotope Effects 
[Theoretical studies of combustion dynamics]. Fin] technical 
report, 11:27841 (R;US) 
Direct determination of atom and radical concentrations in 
thermal reactions of hydrocarbons and other gases. Informal 
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technical report, January 1, 1985-December 31, 1985, 
11:27941 (R;US) 

High-resolution spectra of the 1(1,1) reversed a 0(0,0) 
rotational transition of water in argon and krypton matrices, 
11:27828 (J;NL) 

Isotope and temperature dependence of self-diffusion for 
hydrogen, deuterium, and tritium on Cu(100) in the 100-1000 
K range, 11:27672 (J;NL) 

Molecular beam photoemission and femtosecond 
intramolecular dynamics, 11:27809 (R;US) 

Vapor pressure isotope effect in liquid and solid ammonia, 
11:27840 (R;US) 

Self-Diffusion 

Isotope and temperature dependence of self-diffusion for 
hydrogen, deuterium, and tritium on Cu(100) in the 100-1000 
K range, 11:27672 (J;NL) 

Solubility 

Solubility of hydrogen, deuterium and tritium in liquid lead- 
lithium alloys in the temperature region 500-1500 K, 
11:27639 (R;DE) 

DEUTERIUM COMPOUNDS 
See also DEUTERIDES 
Chemical Preparation 

Absolute rate coefficients for methyl radical reactions by laser 
photolysis, time-resolved infrared chemiluminescence: CDs 
+ HX — CDsH + X(X = Br, D, 11:27855 (J;US) 

Chemical Reaction Kinetics 

Absolute rate coefficients for methyl radical reactions by laser 
photolysis, time-resolved infrared chemiluminescence: CDs 
+ HX — CDsH + X(X = Br, J), 11:27855 (J;US) 

Crystal Structure 

Structure and dynamics of terephthalic acid from 2 to 300 K. 
I. High-resolution neutron diffraction evidence for a 
temperature-dependent order-disorder transition: a 
comparison of reactor and pulsed neutron source powder 
techniques, 11:27901 (J;US) 


Absolute rate coefficients for methyl radical reactions by laser 
photolysis, time-resolved infrared chemiluminescence: CDs 
+ HX — CD;H + X(X = Br, I, 11:27855 (J;US) 


Direct determination of atom and radical concentrations in 
thermal reactions of hydrocarbons and other gases. Informal 
technical report, January 1, 1985-December 31, 1985, 
11:27941 (R;US) 

Rydberg States 

Vibrational analysis of the A-X photodissociation spectrum of 

CHsI*, 11:27900 (J;US) 
Vibrational States 

Vibrational analysis of the A-X photodissociation spectrum of 

CHsI*, 11:27900 (J;US) 
DEUTERIUM IONS 
Ton-Atom Collisions 

Product states of D3*, D2* and O2* dissociative charge transfer 

in Cs, 11:28716 (BA;US) 
DEUTERIUM TARGET 
Alpha Reactions 

Probability of parity-forbidden processes 
sup(6)Lisup(*)(Jsup(7r) = Osup(+), T = 1, Esup(*) = 3.56 
MeV) reversible a + d, 11:28868 (R;SU;In Russian) 

Lepton Reactions 

Quark distributions in nuclei from lepton experiments, 11:28864 
(J;US) 

DEUTERON REACTIONS 
Muon-Catalyzed Fusion 

Probability of muon sticking to helium in the muon catalyzed 

fusion dtp — ‘He + n, 11:28862 (R;SU) 
Neutron Flux 

Neutron flux measurements at the Wendelstein VII-A 

stellarator, 11:29004 (R;DE) 
DEUTERON SOURCES 
Temperature 

Source-temperature dependence of figure of merit for atomic- 

beam polarized deuteron sources, 11:28691 (RA;JP) 
DEUTERON-DEUTERON INTERACTIONS 


See DEUTERIUM TARGET 
DEUTERON REACTIONS 


DIELECTRIC MATERIALS 
Dispersion Relations 


DEVELOPING COUNTRIES 
See also ARGENTINA 

BANGLADESH 
BRAZIL 
GREECE 
GUATEMALA 
INDIA 
INDONESIA 
IRAQ 
MEXICO 
PAKISTAN 
PHILIPPINES 
REPUBLIC OF KOREA 
SPAIN 
TURKEY 
YUGOSLAVIA 

Electric Power 

Energy supplies in developing countries, 11:27536 (RA;DE;In 
German) 

Energy Analysis 

Empirical models for analyzing the energy sector in 

developing countries, 11:27490 (RA;DE;In German) 
Energy Models 

Empirical models for analyzing the energy sector in 
developing countries, 11:27490 (RA;DE;In German) 

Energy planning in developing countries - a computer-aided 
energy planning system, 11:27491 (RA;DE;In German) 

Practical experience in the use of incased models for planning 
the energy supply of developing countries, 11:27493 
(RA;DE;In German) 

Problems of consistency in energy planning for countries of the 
third world, 11:27494 (RA;DE;In German) 

Energy Supplies 

Concept and experience of STE in the framework of the 
cooperation with developing countries. Pt. 1. Framework of 
the cooperation, 11:27489 (RA;DE;In German) 

Practical experience in the use of incased models for planning 
the energy supply of developing countries, 11:27493 
(RA;DE;In German) 

Role and significance of energy planning in developing 
countries, 11:27487 (RA;DE;In German) 

Structural improvement and demand-oriented extension of 
energy supply in developing countries by integrated 
planning, 11:27495 (RA;DE;In German) 

Peat 

Fuel peat in developing countries. World Bank technical paper, 

11:27524 (R;US) 
Renewable Energy Sources 

Energy supplies in developing countries, 11:27536 (RA;DE;In 

German) 
Wind Power 

Energy supplies in developing countries, 11:27536 (RA;DE;In 

German) 


DEVICES 
See EQUIPMENT 
DIAGNOSTIC TECHNIQUES 
See also BIOMEDICAL RADIOGRAPHY 
Comparative Evaluations 
Three-dimensional display techniques: discription and critique 
of methods, 11:28490 (BA;US) 
DIAZO COMPOUNDS 
Chemical Preparation 
Potential lanthanide ion selective reagents. 3. Metal complex 
formation with 1,7-diaza-4, 10-13-trioxacyclopentadecane- 
N,N’-diacetic acid, 11:27898 (J;US) 
Stability 
Potential lanthanide ion selective reagents. 3. Metal complex 
formation with 1,7-diaza-4, 10-13-trioxacyclopentadecane- 
N,N’-diacetic acid, 11:27898 (J;US) 
DICHLOROMETHANE 
See METHYLENE CHLORIDE 
DIDO-JUELICH REACTOR 
See FRJ-2 REACTOR 
DIELECTRIC MATERIALS 


Relations 
Bistable states of TM polarized non-linear waves guided by 
symmetric layered structures, 11:27732 (R;XA) 





DIELECTRIC MATERIALS 
Optical Modes 


Optical Modes 
Bistable states of TM polarized non-linear waves guided by 
symmetric layered structures, 11:27732 (R;XA) 
Polarons 
On TM polarized non-linear surface polaritons, 11:27731 


(R;XA) 
DIELECTRIC TRACK DETECTORS 
Field Tests 
Operational trials of a CR-39 neutron dosimetry system. 
Progress to January 1985, 11:28138 (R;GB) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIENES 
See also BUTADIENE 
Chemical Radiation Effects 
Short-lived olefin triplets and energy transfer from them to B- 
carotene, 11:27919 (J;NL) 
DIESEL ENGINES 
Horizontal Axis Turbines 
Modelling and dynamic analysis of the Risoe wind/diesel 
system, 11:27213 (R;DK) 
Thermal Radiation 
Methods for heat transfer and temperature field analysis of the 
insulated diesel. Phase II. Progress report, 11:27588 (R;US) 
DIESEL FUELS 
Antiknock Ratings 
Effects of feed boiling range on hydrotreating of Wyodak and 
Illinois ITSL oils, 11:27072 (R;US) 
API Gravity 
Effects of feed boiling range on hydrotreating of Wyodak and 
Illinois ITSL oils, 11:27072 (R;US) 
Chemical Composition 
Effects of feed boiling range on hydrotreating of Wyodak and 
Illinois ITSL oils, 11:27072 (R;US) 
Pour Point 
Effects of feed boiling range on hydrotreating of Wyodak and 
Illinois ITSL oils, 11:27072 (R;US) 
DIESEL OIL (FRACTION) 
See DIESEL FUELS 
DIFFERENTIAL EQUATIONS 
See also PARTIAL DIFFERENTIAL EQUATIONS 
Computer Calculations 
Package for solving large sparse systems of stiff ordinary 
differential equations, 11:28984 (R;US) 
Computer Codes 
Package for solving large sparse systems of stiff ordinary 
differential equations, 11:28984 (R;US) 
Numerical Solution 
Effects of stiffness, 11:29143 (R;US) 
DIFFERENTIAL GEOMETRY 
Algebra 
Two supergeometries from four-fold gradings of superalgebras, 
11:28983 (R;XA) 
DIFFRACTION (NEUTRON) 
See NEUTRON DIFFRACTION 
DIFFUSE SOLAR RADIATION 
Calculation Methods 
Models of insolation - participation of Switzerland in project 
IX of the IEA, 11:27103 (RA;DE;In French) 
Simulation 
Possibilities of solar simulation, 11:27105 (RA;DE;In German) 
DIFFUSION 
Mathematical Models 
Comparison of MESOI atmospheric dispersion estimates with 
data and estimates from other models, 11:28209 (RA;US) 
Evaluation technique which uses the prediction of both 
concentration mean and variance, 11:28199 (RA;US) 
Evaluation of a dispersion model based on a non-Gaussian 
analytical solution in turbulent shear flow, 11:28213 (RA;US) 
Physics of dispersion modeling and the philosophy of model 
testing, 11:28197 (RA;US) 
Measuring Methods 
Turbulence parameters derived from smoke-plume 
photoanalysis, 11:28239 (BA;US) 
Simulation 
Evaluation of a dispersion model based on a non-Gaussian 
analytical solution in turbulent shear flow, 11:28213 (RA;US) 
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DIFFUSION CHAMBERS 
Design 
Development of a plating system for genetic exchange studies 

in methanogens using a modified ultra-low oxygen chamber, 
11:28496 (BA;US) 

DIGESTER GAS 

See METHANE 
DIGESTIVE SYSTEM DISEASES 


Delayed studies of the biliary tract with Ru-97-BIDA, 
11:28489 (J;GB) 
DIGITAL FREQUENCY ANALYSIS 
Computer Codes 
SIG: a general-purpose signal processing program, 11:28174 
(R;US) 
DIGITAL SYSTEMS 
Design 
Lattice-gas automata for the Navier-Stokes equation, 11:28729 
(J;US) 
1,2-DIHYDROXYBENZENE 
See PYROCATECHOL 
DIHYDROXYBENZENE-ORTHO 
See PYROCATECHOL 
DIMERS 
Activation Energy 
Transient phenomena in the pulse radiolysis of retinyl 
polyenes. 5. Association of radical cations with parent 
molecules, 11:27925 (J;US) 
Chemical Reaction Kinetics 
Transient phenomena in the pulse radiolysis of retinyl 
polyenes. 5. Association of radical cations with parent 
molecules, 11:27925 (J;US) 
Free Enthalpy 
Transient phenomena in the pulse radiolysis of retinyl 
polyenes. 5. Association of radical cations with parent 
molecules, 11:27925 (J;US) 
DIMETHYL KETONE 
See ACETONE 
DIMETHYL SULFOXIDE 
See DMSO 
DIMETHYLBENZANTHRACENE 
Carcinogenesis 
Hexose uptake in 7,12-dimethylbenz(a)anthracene-preexposed 
rat tracheal epithelial cells during the progression of 
neoplasia, 11:28582 (J;US) 
DINING HALLS 
See RESTAURANTS 
DIODE TUBES 
See also THERMIONIC DIODES 
Distribution Functions 
Physical processes in relativistic large aspect ratio diodes, 
11:28697 (R;IL;In Hebrew) 
Electric Currents 
Electron flow and impedance of an 18-blade frustum diode, 
11:28045 (J;US) 
Electric Impedance 
Electron flow and impedance of an 18-blade frustum diode, 
11:28045 (J;US) 
Electrical Insulators 
Pulsed surface flashover of insulator used for vacuum diode 
assembly, 11:29075 (RA;JP) 
Electron Beams 
Physical processes in relativistic large aspect ratio diodes, 
11:28697 (R;IL;In Hebrew) 
Engineering Drawings 
Pin diode driver drawings (Engineering Materials), 11:28077 
(E;US) 
Fabrication 
Electron flow and impedance of an 18-blade frustum diode, 
11:28045 (J;US) 


Electron flow and impedance of an 18-blade frustum diode, 
11:28045 (J;US) 
Performance 
Intense pulsed light-ion beam generated by planar type self- 
magnetically insulated diode, 11:29072 (RA;JP) 
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DIPHENYLPHOSPHINE OXIDE 
See ORGANIC PHOSPHORUS COMPOUNDS 
DIRAC MONOPOLES 
See MAGNETIC MONOPOLES 
DIRECT SOLAR RADIATION 
Calculation Methods 
Models of insolation - participation of Switzerland in project 
IX of the IEA, 11:27103 (RA;DE;In French) 
Simulation 
Possibilities of solar simulation, 11:27105 (RA;DE;In German) 
DISACCHARIDES 
Metabolism 
Levels of trehalose and glycogen in Frankia sp. HFPArI3 
(actinomycetales), 11:28461 (J;CA) 
DIS. 
See ARMS CONTROL 
DISCHARGES (WASTES) 
See WASTE DISPOSAL 
DISCRETE ORDINATE METHOD 
Accuracy 
Spectral analysis of numerical methods for discrete-ordinates 
problems. I., 11:28934 (J;US) 
DISCRETE ORDINATES 
See DISCRETE ORDINATE METHOD 
DISINFECTANTS 
Indoor Air Pollution 
Health Hazard Evaluation Report HETA 84-145-1604, Porter 
Memorial Hospital, Valparaiso, Indiana (Anesthetic gases 
and ethylene oxide), 11:28297 (R;US) 
DISMANTLING (FUEL ASSEMBLY) 
See FUEL ASSEMBLY DISMANTLING 
DISPERSANTS (CHEMICAL) 
See SURFACTANTS 
DISPERSE SYSTEMS 
See DISPERSIONS 
DISPERSED STORAGE AND GENERATION 
Cost 
Potential detrimental effects of cogeneration development on 
utility costs: a preliminary assessment, 11:27513 (R;US) 
DISPERSION NUCLEAR FUELS 
Reprocessing 
Reprocessing RERTR fuels, 11:26974 (RA;JP) 
DISPERSIONS 
For the state of aggregation in materials; if related to wave 
phenomena see DISPERSION RELATIONS or OPTICAL 
DISPERSION. 
Molding 
Wetting and dispersion in ceramic/polymer melt injection 
molding systems, 11:27715 (R;US) 
DISPLAY DEVICES 
Hazardous Materials 
Health Hazard Evaluation Report HETA 84-297-1609, General 
Telephone Company of Michigan, Alma, Michigan, 11:28288 
(R;US) 
DISPOSAL (WASTES) 
See WASTE DISPOSAL 
DISPROPORTIONATION 
See REDUCTION 
DISSOLUTION 
Mathematical Models 
Mass transfer in a geologic environment, 11:27050 (R;US) 
DISSOLVED OXYGEN 
See OXYGEN 
DISTILLATES 
Quantitative Chemical Analysis 
Simultaneous quantitative analysis using dual capillary columns 
of different polarities, 11:27829 (J;DE) 
Yields 
Thermal reactivity studies of coal-derived residuum. Final 
report, 11:26848 (R;US) 
DIVINYLBENZENE 
Chemical Reactions 
Polymer-pendant ligand chemistry. 1. Reactions of 
organoarsonic acids and arsenic acid with catechol ligands 
bonded to polystryene-divinylbenzene and regeneration of 
the ligand site by a simple hydrolysis procedure, 11:27903 
(J;US) 


Majorana Theory 


Hydrolysis 

Polymer-pendant ligand chemistry. 1. Reactions of 
organoarsonic acids and arsenic acid with catechol ligands 
bonded to polystryene-divinylbenzene and regeneration of 
the ligand site by a simple hydrolysis procedure, 11:27903 
(J;US) 

DMBA 
See DIMETHYLBENZANTHRACENE 
DMSO 
Solvent Properties 

Extraction of organic compounds from solid samples, 11:27826 

(J;US) 
DNA 
Errors 

Cytometric analysis of mammalian sperm for induced 

morphologic and DNA content errors, 11:28551 (BA;DE) 
Fluorescence Spectroscopy 

Identification of polycyclic aromatic hydrocarbon 
metabololites and DNA adducts in mixtures using 
fluorescence line narrowing spectrometry, 11:27820 (J;US) 

Genetic Radiation Effects 

Does ionizing radiation lead to activation of oncogenes, 
11:28526 (RA;NL) 

Effect of ionizing radiation on the biological activity of 
activated oncogenes and dormant proto-oncogenes, 11:28534 
(RA;NL) 

RAD6 gene of Saccharomyces cerevisiae encodes a protein 
containing a tract of 13 consecutive aspartates, 11:28541 
(J;US) 

Hybridization 

Plasmids in methanotrophic bacteria: isolation, characterization 

and DNA hybridization analysis, 11:28438 (J;DE) 
Structural Chemical Analysis 

Identification of polycyclic aromatic hydrocarbon 
metabololites and DNA adducts in mixtures using 
fluorescence line narrowing spectrometry, 11:27820 (J;US) 

DOGS 
Skeletal Diseases 
Tetracycline treatment of periodontal disease in the beagle 
dog, 11:28492 (J;DK) 
DOMESTIC WASTES 
See MUNICIPAL WASTES 
DORIS STORAGE RING 
Orbit Stability 
DESY: polarization measurements and future plans, 11:28133 
(RA;SU) 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSEMETERS 
Computerized Control Systems 

A wide dynamic range portable 60-HZ magnetic dosimeter 

with data acquisition capabilities, 11:28604 (J;US) 
Sensitivity 

Investigation of dosimeter properties in mixed neutron-photon 

radiation fields, 11:28153 (R;DE;In German) 
DOSE-RESPONSE RELATIONSHIPS 
Mathematical Models 
Influence of bias and variance in predicting the effects of 
phenolic compounds in ponds, 11:28387 (R;US) 
DOSIMETERS 
See DOSEMETERS 
DOSIMETRY 


See also GAMMA DOSIMETRY 
NEUTRON DOSIMETRY 
PERSONNEL DOSIMETRY 


Phantom dosimetry calculations for use in radiation-effects 
correlations. Technical report, 1 April 1983-30 July 1984, 
11:28936 (R;US) 

DOUBLE BETA DECAY 
Dirac Equation 

Gamow-Teller strength functions and neutrino problems, 

11:28810 (BA;US) 
Majorana Theory 

Gamow-Teller strength functions and neutrino problems, 

11:28810 (BA;US) 
DPO 
See ORGANIC PHOSPHORUS COMPOUNDS 





DRAINAGE 
Computerized Simulation 
Simulations of flows and water depth in a dendritic river 
system, 11:28380 (J;GB) 
Mathematical Models 
Simulations of flows and water depth in a dendritic river 
system, 11:28380 (J;GB) 
DRAINAGE AREAS 
See DRAINAGE 
DRAINAGE SYSTEMS 
See DRAINAGE 
DRIFT CHAMBERS 
Analog-to-Digital Converters 
Results of a 100 MHz FADC system built in FASTBUS used 
by the UA2 vertex detector, 11:28144 (R;XC) 
Fastbus System 
A FASTBUS based data acquisition system for the Di-lepton 
spectrometer at the BEVALAC, 11:28113 (J;US) 
A FASTBUS interface for the 3081/E, 11:28114 (J;US) 
Performance Testing 
Prototype results of a high resolution vertex drift chamber for 
the Mark II SLC Upgrade detector, 11:28156 (R;US) 
Radiation damage control in the BNL hypernuclear 
spectrometer drift chamber system, 11:28140 (R;US) 
Physical Radiation Effects 
Radiation damage control in the BNL hypernuclear 
spectrometer drift chamber system, 11:28140 (R;US) 
DRIFT (ELECTRON) 
See ELECTRON DRIFT 
DRIFT INSTABILITY 
Plasma Simulation 
Particle simulations of current driven drift waves in shearless 
and sheared magnetic fields, 11:29000 (R;US) 
DRILL CORES 
Bulk Density 
Drilling and coring methods that minimize the disturbance of 
cuttings, core, and rock formation in the unsaturated zone, 
Yucca Mountain, Nevada, 11:28614 (R;US) 
Moisture 
Drilling and coring methods that minimize the disturbance of 
cuttings, core, and rock formation in the unsaturated zone, 
Yucca Mountain, Nevada, 11:28614 (R;US) 
Porosity 
Drilling and coring methods that minimize the disturbance of 
cuttings, core, and rock formation in the unsaturated zone, 
Yucca Mountain, Nevada, 11:28614 (R;US) 
DRILL HOLES 
See BOREHOLES 
DRILLING (ROCK) 
See ROCK DRILLING 
DRINKING WATER 
Multi-Element Analysis 
Determination of Cu, Ni, Cd and Zn in water and in uranium 
compounds by mercury hanging drop voltametry, 11:27782 
(RA;BR;In Portuguese) 
Natural Radioactivity 
Nationwide occurrence of radon and other natural 
radioactivity in public water supplies, 11:28403 (R;US) 
DROPLETS 
Combustion 
Ignition and combustion of fuel droplets and the ignition of 
premixed fuels by hot cylindrical surfaces, 11:27950 (R;US) 
Near- and super-critical droplet combustion, 11:27949 (R;US) 


Ignition and combustion of fuel droplets and the ignition of 
premixed fuels by hot cylindrical surfaces, 11:27950 (R;US) 
DRUGS 


See also RADIOPHARMACEUTICALS 
Man 
Walk-through survey report: control technology for 
fermentation processes at Wyeth Laboratories, Inc., West 
Chester, Pennsylvania, 11:28296 (R;US) 
Tissue Distribution 
National body-burden database. Chemicals identified in human 
biological media, 1984. Volume VII, Part 3, 11:28340 (R;US) 
DRY DEPOSITION 
See DEPOSITION 
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DRY SCRUBBERS 
Availability 
Performance of a multiple atomizer dry flue gas desulfurization 
system at United Power Association's Stanton Station, 
11:27264 (RA;US) 
Design 
Overview of the Antelope Valley Station: operating 
experiences with a lignite fired boiler and ‘dry’ sulfur dioxide 
scrubber, 11:27218 (RA;US) 
Performance 
Performance of a multiple atomizer dry flue gas desulfurization 
system at United Power Association's Stanton Station, 
11:27264 (RA;US) 
Performance Testing 
Overview of the Antelope Valley Station: operating 
experiences with a lignite fired boiler and ‘dry’ sulfur dioxide 
scrubber, 11:27218 (RA;US) 
DRYERS 
Economic Analysis 
Grain dust fueled grain dryer. Quarterly report (For grain 
elevators), 11:27573 (R;US) 
Grain dust fueled grain dryer. Final report (For grain 
elevators), 11:27574 (R;US) 
DRYOUT 
Computerized Simulation 
An analytic model for predicting dryout and quench behavior 
in a volumetrically heated particle bed, 11:27467 (BA;US) 
DRY-TYPE COOLING TOWERS 


See CLOSED-CYCLE COOLING SYSTEMS 
COOLING TOWERS 


DTO 
See DEUTERIUM COMPOUNDS 
DUBNA SYNCHROCYCLOTRON 
Beam Extraction 
Magnetic field shaping for the Dubna synchrocyclotron with 
the beam extraction system, 11:28088 (R;SU;In Russian) 
DUSTS 
Air Pollution Control 
Laboratory studies of the effects of sonic energy on removal of 
a dust cake from fabrics, 11:27280 (RA;US) 
Modeling studies of pressure drop reduction in electrically 
stimulated fabric filtration, 11:27282 (RA;US) 
Update on Australian experience with fabric filters on power 
boilers, 11:27277 (RA;US) 
Chemical Analysis 
Health Hazard Evaluation Report HETA 85-165-1605, St. 
Louis Police Auto Body Shop, St. Louis, Missouri, 11:28293 
(R;US) 
Deposition 
Surface acoustic wave dust-deposition sensor, 11:28168 (R;US) 
Ecological Concentration 
Simulation of transport and removal processes of the Saharan 
dust, 11:28316 (J;US) 
Environmental Transport 
Simulation of transport and removal processes of the Saharan 
dust, 11:28316 (J;US) 
Long-Range Transport 
Soil aerosols as tracers of long-range transport, 11:28275 
(RA;US) 
Measuring Methods 
Surface acoustic wave dust-deposition sensor, 11:28168 (R;US) 
Removal 
Cleaning fabric filters, 11:27281 (RA;US) 
Spatial Distribution 
Measurement of the spatial distribution of mass on a filter, 
11:27279 (RA;US) 
DYMAC SYSTEM 
See PLUTONIUM 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 
See PLUTONIUM 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 





1278 / ERA-11/12 


DYSPROSIUM 158 
Cranking Model 
Description of the negative parity states in *Dy and ‘Er in 
the framework of the random phase approximation based on 
the cranking model, 11:28885 (R;SU;In Russian) 
Rotational States 
Description of the negative parity states in **Dy and ‘Er in 
the framework of the random phase approximation based on 
the cranking model, 11:28885 (R;SU;In Russian) 
DYSPROSIUM IONS 
Electronic Structure 
The spectrum of highly ionized praseodymium and dysprosium 
from the Texas tokamak plasma in the 50—250-A range, 
11:28703 (J;US) 
X-Ray Spectra 
The spectrum of highly ionized praseodymium and dysprosium 
from the Texas tokamak plasma in the 50—250-A range, 
11:28703 (J;US) 
DYSPROSIUM OXIDES 
Chemical Preparation 
Synthesis and characterization of substitutional solid solutions 
aLneOs x (1 - a)BizO3 x 4TiO2, 11:27708 (J;US) 
Solubility 
Synthesis and characterization of substitutional solid solutions 
aLn2Os x (1 - a)BixOs x 4TiO2, 11:27708 (J;US) 


E LAYER 

See E REGION 
E REGION 

Doppler Effect 
E-layer ionospheric disturbances following the Coalinga 
earthquake, 11:28629 (R;US) 

EARLY RADIATION INJURIES 

See RADIATION INJURIES 
EARTH ATMOSPHERE 

See also EARTH MAGNETOSPHERE 


Seasonal and diurnal effects on pollution transport in the 

Rocky Mountain west, 11:28274 (RA;US) 

Diffusion 
Tracers in transport and diffusion, 11:28268 (RA;US) 
Energy Spectra 
Searching for the radiative signal of increasing carbon dioxide 
and other trace gases, 11:28251 (RA;US) 
Mathematical Models 
Tracers in transport and diffusion, 11:28268 (RA;US) 
Tracer Techniques 
Capabilities, needs, and applications, of gaseous tracers, 
11:28269 (RA;US) 
Turbulence 
Tracers in transport and diffusion, 11:28268 (RA;US) 
X Radiation 
X-ray intensification at balloon altitudes of the South Atlantic 
Magnetic Anomaly in association with geomagnetic activity, 
11:28628 (R;BR) 
EARTH CRUST 
Age Estimation 

Introduction to isotopic geochronology of pre-quaternary age. 
Part 1, 11:28321 (R;BR;In Portuguese) 

Preliminary study of geotectonic evolution of the southern 
region of Sao Francisco (MG, Brazil) craton: an 
interpretation based on Rb-Sr, K-Ar, Pb-Pb and fission track 
data, 11:28322 (R;BR;In Portuguese) 

Tectonics 

Structure of earth's crust and upper mantle in the Chu-Sarysu 
Depression, south-central Kazakh SSR, according to 
geological, geophysical, and seismological data, 11:28633 
(R;US) 


See also PLASMASPHERE 


Boundary Layers 
Plasma and magnetospheric research. Quarterly progress 
report, January-March 1985, 11:28676 (R;US) 
Mathematical Models 
Plasma and magnetospheric research. Quarterly progress 
report, January-March 1985, 11:28676 (R;US) 
Solar Wind 
Waves and electric fields associated with the December 27, 
1984, artificial comet. Progress report, 11:28675 (R;US) 
EARTH MANTLE 
Tectonics 
Structure of earth’s crust and upper mantle in the Chu-Sarysu 
Depression, south-central Kazakh SSR, according to 
geological, geophysical, and seismological data, 11:28633 
(R;US) 
EARTHQUAKES 
Environmental Effects 
E-layer ionospheric disturbances following the Coalinga 
earthquake, 11:28629 (R;US) 
Seismic Effects 
Interpretation and evaluation of NUREG/CR-3428 report 
‘Application of the SSMRP methodology to the seismic risk 
of the Zion nuclear power plant’. Final report, 11:27378 
(R;DE;In German) 
EARTHWORMS 
See ANNELIDS 
EAST PAKISTAN 
See BANGLADESH 
EBR-2 REACTOR 
Reactor Components 
Removal of radioactive sodium from experimental breeder 
reactor-II components and conversion to a disposable solid 
waste: alcohol recovery, 11:27341 (J;US) 
ECOLOGY 
Research Programs 
Environmental Sciences Division annual progress report for 
period ending September 30, 1985, 11:28279 (R;US) 
ECONOMY 
Energy Demand 
Resource allocation for energy. Discussion paper No. 03.84, 
11:27521 (R;IN) 
ECR HEATING 
Computer Codes 
Electron and ion cyclotron heating calculations in the Tandem- 
mirror modeling code MERTH, 11:29049 (J;US) 
EDDY CURRENT TESTING 
Measuring Methods 
Feasibility study to assess the use of the four quadrant eddy 
current test method for inspecting 0.042-inch diameter mild 
detonator fuse, 11:28034 (R;US) 
EES 
See ENERGY EXTENSION SERVICE 
EFFLUENTS (LIQUID) 
See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 
See RADIOACTIVE EFFLUENTS 
EFFUSION 
See DIFFUSION 
EHF RADIATION 
See MICROWAVE RADIATION 
EIGENVALUES 
Algorithms 
Fully parallel algorithm for the symmetric eigenvalue problem, 
11:29121 (R;US) 
EINSTEIN FIELD EQUATIONS 
Many-Dimensional Calculations 
Some higher-dimensional vacuum solutions of Einstein 
equations with a cosmological constant, 2, 11:28968 (R;JP) 
Quantization 
Stochastic quantization in general relativity, 11:28972 (R;AT) 
EINSTEIN GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 





ELECTRIC APPLIANCES 
Energy Efficiency 


ELECTRIC APPLIANCES 
Energy Efficiency 
Trends in the energy efficiency of residential electric 
appliances. Final report, 11:27553 (R;US) 
ELECTRIC BATTERIES 
Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES. 
See also LEAD-ACID BATTERIES 
Battery Separators 
Research on separators for alkaline zinc batteries. Final report, 
11:27479 (R;US) 
Seals 
Crystallization in TA-23 glass, 11:27480 (R;US) 
ELECTRIC CABLES 


See also COAXIAL CABLES 
GAS-INSULATED CABLES 


Materials 
Long-life cable development: cable materials survey. Final 
report, 11:27295 (R;US) 
ELECTRIC CONDUCTORS 
Skin Effect 
Skin effect in conducting fractals, 11:27723 (R;BR) 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC CONTACTS 
Materials Testing 
In situ examination of segregation and wear processes of 
precious metal electrical contact alloys, 11:27656 (R;US) 
ELECTRIC FIELDS 
Biological Effects 
60-Hz electric fields: detection by female rats, 11:28606 (J;US) 
Absence of an electrolytic contaminant effect from a 60-Hz 
electric field exposure sufficient to reduce root growth rate 
of Pisum sativum L., 11:28605 (J;GB) 
Cytohistological analysis of roots whose growth is affected by 
a 60-Hz electric field, 11:28608 (J;US) 
Growth rate and mitotic index analysis of Vicia faba L. roots 
exposed to 60-Hz electric fields, 11:28607 (J;US) 
Influence of electric field exposure on bone growth and 
fracture repair in rats, 11:28610 (J;US) 
System for the exposure of cell suspensions to power- 
frequency electric fields, 11:28609 (J;US) 
Biological Radiation Effects 
Studies of the electric-field distribution in biological bodies - 
experimental dosimetry at radiofrequencies. Final report, 
December 1981-Sepiember 1985, 11:28599 (R;US) 
Monitoring 
Analysis of BPA occupational electric field exposure data. 
Final report, 11:28602 (R;US) 
ELECTRIC GENERATORS 
Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS. 
See also TURBOGENERATORS 


Design and economic evaluation of higher-strength and 
corrosion-resistant generator retaining rings. Volume 2. 
Metallurgical studies and ring fabrication. Final report, 
11:27620 (R;US) 

Rotors 

CP and L methodology for rotor life assessment, 11:27228 
(RA;US) 

Generator rotor evaluation, 11:27225 (RA;US) 

Improvements needed in rotor NDE, 11:27240 (RA;US) 

Inspection procedures for rotors, 11:27238 (RA;US) 

Methodology for predicting torsional fatigue life of turbine- 
generator shafts, 11:27248 (RA;US) 

NDE evaluation of rotors, 11:27237 (RA;US) 

On-line monitoring of turbine rotors with specific reference to 
shaft cracking, 11:27239 (RA;US) 

Probabilistic approaches to life assessment, 11:27242 (RA;US) 

Summary of TVA's recent experience with boresonic 
inspection and rotor repair, 11:27226 (RA;US) 

Turbine rotor inspection program at American Electric Power, 
11:27229 (RA;US) 

ELECTRIC POWER 
See also HYDROELECTRIC POWER 
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Cost 
Environmentally acceptable power station operating on low- 
rank coal present state of technology and prospective 
development, 11:27263 (RA;US) 
Potential detrimental effects of cogeneration development on 
utility costs: a preliminary assessment, 11:27513 (R;US) 
Energy Consumption 
Documentation of the integrating module and stock module of 
the Intermediate Future Forecasting System, 11:27485 
(R;US) 
Fuel Substitution 
HERMES: results of the interfuel substitution model in 
Greece. Final report, 11:27522 (R;DE) 
Substituting oil by electric power, 11:27519 (R;DE;In German) 
Resource Potential 
Greece - structure of the energy industry, in particular energy 
source potential, 11:27497 (R;DE;In German) 
ELECTRIC POWER SYSTEMS 
See POWER SYSTEMS 
ELECTRIC SWITCHES 
See SWITCHES 
ELECTRIC UTILITIES 
Cogeneration 
Potential detrimental effects of cogeneration development on 
utility costs: a preliminary assessment, 11:27513 (R;US) 
Decision Making 
Framework for management decisions about technical 
problems, 11:27224 (RA;US) 
Energy Policy 
Detroit Edison Company. Financial impacts on utilities of load 
shape changes project: Stage I technical report, 11:27532 
(R;US) 
Information Needs 
Issues identification and management: developing a research 
agenda. Final report, 11:29106 (R;US) 
Meetings 
Energy in transition: proceedings, 11:29112 (B;US) 
ELECTRICAL EQUIPMENT 
See also ANTENNAS 
ELECTRIC CONTACTS 


ELECTRICAL INSULATORS 
SWITCHES 


Quality Assurance 
Investgation concerning the structure, critical analysis and 
improvement of the organization of quality assurance in the 
qualification of electrical equipment for nuclear power plants 
with new parts and in-service inspections. Final report, 
11:27349 (R;DE;In German) 
ELECTRICAL INSULATION 
Removal 
Sodium hydroxide process for removing magnet wire 
insulation, 11:27947 (R;US) 
ELECTRICAL INSULATORS 
Flashover 
Some aspects of surface flashover, 11:28047 (BA;US) 
ELECTRIC-POWERED VEHICLES 
See also HYBRID ELECTRIC-POWERED VEHICLES 
Demonstration Programs 
Wisconsin electric and hybrid vehicle demonstration project. 
Final report, 1981-1985, 11:27595 (R;US) 
Electric Batteries 
Research, development and demonstration of lead-acid 
batteries for electric vehicle propulsion. Annual report, 1985, 
11:27591 (R;US) 
Lead-Acid Batteries 
Effect of depth of discharge on lead-acid battery overcharge 
requirements, 11:27476 (R;US) 
Performance Testing 
Baseline and verification tests of the electric vehicle associates’ 
current fare station wagon. Final test report, March 27, 
1980-November 6, 1981, 11:27593 (R;US) 
Baseline tests of the GE-100 centennial electric passenger 
vehicle, 11:27594 (R;US) 
Research Programs 
Electric and Hybrid Vehicles Program, 11:27592 (R;US) 
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Programs 
Fuel cell electrocatalysis. Annual report, FY 1985, 11:27650 
(R;US) 
X-Ray Spectra 
Bimetallic fuel cell catalysts, 11:27540 (R;US) 
ELECTROCHEMICAL CORROSION 
Algorithms 
Model of crack electrochemistry, 11:27911 (R;US) 
ELECTRODES 


See also ANODES 
ION-SELECTIVE ELECTRODES 


Melting 
Electrode tip melting simulation during vacuum arc remelting 
of Inconel 718, 11:27970 (R;US) 
Morphology 
Zinc electrode morphology. Quarterly report, October 1- 
December 31, 1984, 11:27478 (R;US) 


Formation of anodic films on copper and silver in sodium 
hydroxide: An in situ Raman spectroscopic investigation, 
11:27481 (BA;US) 

ELECTRODIALYSIS 
Basic Interactions 
Fundamentals of electrodialysis, 11:27775 (R;DE;In German) 
ELECTROFISSION 
Fission of heavy nuclei by MeV range electrons. 
Cross Sections 
Virtual photon theory in electrofission, 11:28922 (J;US) 
ELECTROLYSIS 
Comparative Evaluations 

Hydrogen use in Alaska. Project 40902 final report, 11:27068 

(R;US) 


See also SOLID ELECTROLYTES 
Separation 
Electrolytic extractions of precipitates from steel alloys, 
11:27671 (J;US) 

ELECTROLYTIC CORROSION 

See ELECTROCHEMICAL CORROSION 
ELECTROMAGNETIC INTERACTIONS 

See also PHOTON-PHOTON INTERACTIONS 


Statistics of electroweak induced asymmetry measurements, 
11:28814 (R;GB) 
Topology 
Electromagnetic interaction of point charges considered as 
topological constraints, 11:28794 (R;GB) 
ELECTROMAGNETIC RADIATION 


See also GAMMA RADIATION 
MICROWAVE RADIATION 
RADIOWAVE RADIATION 
X RADIATION 


Attenuation 
Image-quality degradation in a turbid medium under partially 
coherent illumination, 11:28974 (J;US) 


Image-quality degradation in a turbid medium under partially 
coherent illumination, 11:28974 (J;US) 
ELECTROMAGNETIC WAVES 
See ELECTROMAGNETIC RADIATION 
ELECTROMAGNETISM 
Algebra 


Comparison of Clifford and Grassmann algebras in applications 
to electromagnetics, 11:28971 (R;US) 
Clifford 
Comparison of Clifford and Grassmann algebras in applications 
to electromagnetics, 11:28971 (R;US) 
ELECTRON BEAMS 
Beam Production 
Gain enhancement in a longitudinal magnetic wiggler by use of 
a coherently gyrophased electron beam, 11:28728 (J;US) 
Microwave generation by virtual cathodes and reflexing 
systems, 11:28126 (BA;US) 
Chemical Radiation Effects 
Short-lived olefin triplets and energy transfer from them to B- 
carotene, 11:27919 (J;NL) 


Energy Conversion 
Competition of electron-cyclotron maser and free-electron 
laser modes with combined solenoidal and longitudinal 
wiggler fields, 11:28727 (J;US) 
Kinetic Energy 
Competition of electron-cyclotron maser and free-electron 
laser modes with combined solenoidal and longitudinal 
wiggler fields, 11:28727 (J;US) 
Uses 
Gain enhancement in a longitudinal magnetic wiggler by use of 
a coherently gyrophased electron beam, 11:28728 (J;US) 
ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON CYCLOTRON-RESONANCE HEATING 
See ECR HEATING 
ELECTRON DENSITY 
Time 
Electron-density growth in rapidly-varying fields, 11:28724 
(BA;US) 
ELECTRON DRIFT 
Mathematical Models 
Hydrodynamic models of electron transport in rapidly varying 
fields, 11:28721 (BA;US) 
Model calculations of electron transport in non-uniform fields, 
11:28722 (BA;US) 
Time Dependence 
Hydrodynamic models of electron transport in rapidly varying 
fields, 11:28721 (BA;US) 
ELECTRON HOLES 
See HOLES 
ELECTRON MICROPROBE ANALYSIS 
Bremsstrahlung 
Determination of the bremsstrahlung background in EMPA of 
light elements, 11:27800 (RA;DD;In German) 
Noise 
Determination of the bremsstrahlung background in EMPA of 
light elements, 11:27800 (RA;DD;In German) 
ELECTRON MICROSCOPY 
Some HVEM applications at the NCEM, University of 
California, Berkeley, 11:28171 (R;US) 
ELECTRON NEUTRINOS 
Rest Mass 
Status report on the Livermore-Rockefeller-Fermilab neutrino 
mass experiment, 11:28863 (R;US) 
ELECTRON PAIRS 
Pair Production 
Electron-positron pair production by ultrarelativistic electrons 
in a soft photon field, 11:28800 (J;US) 
ELECTRON PARAMAGNETIC RESONANCE 
See ELECTRON SPIN RESONANCE 
ELECTRON REACTIONS 
See also ELECTROFISSION 
Elastic Scattering 
Space-odd spin effects in electron-nucleus scattering and 
structure of weak neutral currents, 11:28867 (RA;SU;In 
Russian) 
Inelastic Scattering 
Space-odd spin effects in electron-nucleus scattering and 
structure of weak neutral currents, 11:28867 (RA;SU;In 
Russian) 
P Invariance 
Space-odd spin effects in electron-nucleus scattering and 
structure of weak neutral currents, 11:28867 (RA;SU;In 
Russian) 
Research Programs 
National Institute for Nuclear Physics and High Energy 
Physics, Section K. Annual report, January 1981-June 1982, 
11:28869 (R;NL) 
Weak Neutral Currents 
Space-odd spin effects in electron-nucleus scattering and 
structure of weak neutral currents, 11:28867 (RA;SU;In 
Russian) 
ELECTRON SPIN RESONANCE 
Electron paramagnetic resonance: a new method of quaternary 
dating, 11:28621 (R;BR;In Portuguese) 





ELECTRON-ATOM COLLISIONS 
Inelastic Scattering 


ELECTRON-ATOM COLLISIONS 
Inelastic Scattering 
Electronic excitation of atoms and molecules using the linear- 
algebraic method, 11:28708 (J;US) 
ELECTRONIC CIRCUITS 


See also DELAY CIRCUITS 
MICROELECTRONIC CIRCUITS 
PRINTED CIRCUITS 
TIMING CIRCUITS 


HYPAR development. Final report, 11:28038 (R;US) 
Feasibility Studies 
HYPAR development. Final report, 11:28038 (R;US) 
Network Analysis 
The electrical analog: RC networks for heat transfer 
calculations, 11:27562 (J;US) 
Performance Testing 
Passive surveillance: A technique to characterize the condition 
of power and control circuits in a nuclear plant, 11:27412 
(J;US) 
Physical Radiation Effects 
Passive surveillance: A technique to characterize the condition 
of power and control circuits in a nuclear plant, 11:27412 
G;US) 
Post-Irradiation Examination 
Passive surveillance: A technique to characterize the condition 
of power and control circuits in a nuclear plant, 11:27412 
(J;US) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also AMPLIFIERS 
MICROWAVE EQUIPMENT 


POWER SUPPLIES 
RADIO EQUIPMENT 


Numerical and experimental study of residual stresses and 
thermal fatigue in soldered electronic assemblies, 11:28044 
(R;US) 

ELECTRON-ION COLLISIONS 
Inelastic Scattering 

Differential electron scattering cross sections for the 3 7S — 3 
2P°h, k transitions in Mg II: Comparison of experiment and 
theory, 11:28713 (J;US) 

Electronic excitation of atoms and molecules using the linear- 
algebraic method, 11:28708 (J;US) 

ELECTRON-MOLECULE COLLISIONS 
Cross Sections 

Ro-vibrational excitation of HCl by electrons, 11:28719 

(BA;US) 
Elastic Scattering 

Direct iteration-variation method for scattering problems, 

11:28707 (J;US) 
Inelastic Scattering 

Direct iteration-variation method for scattering problems, 
11:28707 (J;US) 

Electronic excitation of atoms and molecules using the linear- 
algebraic method, 11:28708 (J;US) 

ELECTRON-POSITRON INTERACTIONS 
Annihilation 

Alternative interpretation of the CELLO dimuon-dijet event, 
11:28773 (R;DE) 

Evidence for iota production in high energy e* e~ -annihilation, 
11:28745 (R;DE) 

Inclusive neutral Dsup(*) production and limits on Fsup(*) 
production in e* e~ annihilations at PETRA, 11:28743 
(R;DE) 

Measurement of the mean semi-muonic branching ratio of B 
hadrons produced at PETRA, 11:28744 (R;DE) 

Search for scalar electrons and photinos in electron-positron 
annihilations, 11:28747 (R;DE) 

Study of energy correlations with TASSO and PLUTO, 
11:28746 (R;DE) 

Tau-lepton production and decay at PETRA energies, 
11:28742 (R;DE) 

ic Interactions 

Higher order e.m. radiative corrections to e+ e—p* p around 

the Zo, 11:28778 (R;IT) 
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Particle Production 
Flavor tagging with muons at SLAC, 11:28764 (J;US) 
W* -boson production in colliding e* e, ye and yy beams, 
11:28780 (RA;SU) 
Radiative Corrections 
Higher order e.m. radiative corrections to e* e—* pw around 
the Zo, 11:28778 (R;IT) 
Reviews 
Electroweak interference effects in e* e interactions and 
selected results on tau decays, 11:28749 (R;DE) 
Search for scalar electrons and photinos in electron-positron 
annihilations, 11:28747 (R;DE) 
ELECTROSTATIC ACCELERATORS 
See also TANDEM ELECTROSTATIC ACCELERATORS 
Efficiency 
Safety and efficiency ideas for electrostatic accelerators, 
11:28059 (J;US) 
Safety 
Safety and efficiency ideas for electrostatic accelerators, 
11:28059 (J;US) 
ELECTROSTATIC PRECIPITATORS 
Comparative Evaluations 
Gas cleaning systems for the high temperature, high pressure 
fluidized bed coal combustor, 11:26911 (J;US) 
Economics 
Development of woven-electrode fabric and preliminary 
economics for full-scale operation of electrostatic fabric 
filtration, 11:27288 (RA;US) 
Mathematical Models 
Review of mathematical models for ESPs (electrostatic 
precipitators) and comparison of their successes, 11:28287 
(R;US) 
ELECTROWEAK MIXING ANGLE 
See WEINBERG ANGLE 
ELECTROWEAK MODEL 
See WEINBERG-SALAM GAUGE MODEL 
ELMO BUMPY TORUS 
Plasma Confinement 
Experimental study of equilibrium in a bumpy torus, 11:29027 
(J;US) 
EMBRYONIC CELLS 
Biological Radiation Effects 
Repair processes in radiation-induced transformation, 11:28548 
(J;US) 
Ultrastructural Changes 
SEM and x-ray microanalysis of cellular differentiation in Sea 
Urchin Embryos: a frozen hydrated study, 11:28499 (R;US) 
EMBRYONIC DEVELOPMENT 
See ONTOGENESIS 
EMC EFFECT 
Scaling Laws 
Implications of dynamical rescaling for J/psi production and 
hadronic processes, 11:28795 (R;GB) 
EMERGENCIES 
See ACCIDENTS 
EMERGENCY PLANS 
Recommendations 
Guide for technical advisers of the disaster control service 
management for nuclear emergencies. Recommendation of 
the Committee for ‘Emergency protection plans for the 
vicinity of nuclear installations’, a member of the Radiation 
Protection Commission, 11:27367 (R;DE;In German) 
EMERGENCY PROVISIONS 
See EMERGENCY PLANS 
EMISSION SPECTROSCOPY 
See also FLUORESCENCE SPECTROSCOPY 


Theta pinch discharge designed for emission spectrochemical 
analysis: design and electrical characterization, 11:27823 
(J;US) 

Performance 

Theta pinch discharge designed for emission spectrochemical 
analysis: design and electrical characterization, 11:27823 
G;US) 

EMPLOYEES 
See PERSONNEL 
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EMPLOYMENT 
Surveys 
Report 2A: employment and training indicators, 1980 census of 
population, Idaho by county, 11:29107 (R;US) 
END USE SECTOR 


See INDUSTRY 
RESIDENTIAL SECTOR 
TRANSPORTATION SECTOR 


ENDF 
See NUCLEAR DATA COLLECTIONS 
ENDOMETRIUM 
See UTERUS 
ENDONUCLEASES 
Genetic Mapping 
Tn5.7 construction and physical mapping of pRPS404 
containing photosynthetic genes from Rhodopseudomonas 
capsulata, 11:28454 (J;US) 
ENERGY ANALYSIS 
Meetings 
Energy in transition: proceedings, 11:29112 (B;US) 
ENERGY CONSERVATION 
Demonstration 
Institutional Operations and Maintenance Energy Savings 
Demonstration Program: evaluation. Part One, 11:27559 
(R;US) 
Economic Analysis 
Application of economic principles in energy conservation 
measures, 11:27516 (R;IN) 
Economic Impact 
Detroit Edison Company. Financial impacts on utilities of load 
shape changes project: Stage I technical report, 11:27532 
(R;US) 
Government Policies 
Policy incentives for industrial energy conservation. Discussion 
paper No. 02.83, 11:27517 (R;IN) 
Meetings 
State of Washington/Bonneville Power Administration 
informational meeting: proceedings, 11:29101 (R;US) 
ENERGY CONSUMPTION 
Guide to sources of data on national energy consumption. 
Final report, 11:27534 (R;NZ) 
Forecasting 
Prospects for US basic industries, 1986-2000: implications for 
electricity demand, 11:27533 (R;US) 
ENERGY DEMAND 
Forecasting 
Comparison of annual energy outlook 1985 forecasts with 
other forecasts. Supplement to the annual energy outlook 
1985, 11:27484 (R;US) 
Response Modifying Factors 
Effects of the changing composition of US manufacturing 
production on energy demand, 11:27483 (R;US) 
ENERGY EFFICIENCY STANDARDS 
Economic Impact 
Detroit Edison Company. Financial impacts on utilities of load 
shape changes project: Stage I technical report, 11:27532 
(R;US) 
ENERGY EXTENSION SERVICE 
Seventh annua! report to Congress and the Secretary of 
Energy of the nationwide Energy Extension Service 
program, 11:27515 (R;US) 
ENERGY INFORMATION ADMINISTRATION 
Evaluation 
Energy emergency information needs. Adequacy of data 
dissemination: state, industry, and government views, 
11:27518 (R;US) 
ENERGY MANAGEMENT 
Meetings 
Energy in transition: proceedings, 11:29112 (B;US) 
ENERGY MODELS 
Empirical models for analyzing the energy sector in 
developing countries, 11:27490 (RA;DE;In German) 
Structural improvement and demand-oriented extension of 
energy supply in developing countries by integrated 
planning, 11:27495 (RA;DE;In German) 
Calculations 


Energy planning in developing countries - a computer-aided 
energy planning system, 11:27491 (RA;DE;In German) 


ENERGY SUPPLIES 
Energy Models 


Developing Countries 
Energy planning in developing countries - lectures and results 
of a workshop, 11:27486 (R;DE;In German) 
Energy Supplies 
Thailand energy master plan: Targets - methods - results - 
experience, 11:27492 (RA;DE;In German) 
I Codes 
Documentation of the integrating module and stock module of 
the Intermediate Future Forecasting System (IFFS), 
11:27485 (R;US) 
Optimization 
Practical experience in the use of incased models for planning 
the energy supply of developing countries, 11:27493 
(RA;DE;In German) 
Planning 
Energy planning in developing countries - lectures and results 
of a workshop, 11:27486 (R;DE;In German) 
Thailand 
Thailand energy master plan: Targets - methods - results - 
experience, 11:27492 (RA;DE;In German) 
ENERGY PERFORMANCE STANDARDS 
See ENERGY EFFICIENCY STANDARDS 
ENERGY POLICY 
See also NATIONAL ENERGY PLAN 
Policy incentives for industrial energy conservation. Discussion 
paper No. 02.83, 11:27517 (R;IN) 
Resource allocation for energy. Discussion paper No. 03.84, 
11:27521 (R;IN) 
Economic Impact 
Detroit Edison Company. Financial impacts on utilities of load 
shape changes project: Stage I technical report, 11:27532 
(R;US) 
ENERGY SECURITY ACT 
Development of new business opport, August 11, 1980-June 27, 
1981unities for minorities in the synthetic fuels program legal 
and legislative analysis. Volume 2. Final report, August 11, 
1980-June 27, 1981, 11:27526 (R;US) 
ENERGY SHORTAGES 
Emergency Plans 
Energy emergency information needs. Adequacy of data 
dissemination: state, industry, and government views, 
11:27518 (R;US) 
Information Dissemination 
Energy emergency information needs. Adequacy of data 
dissemination: state, industry, and government views, 
11:27518 (R;US) 
ENERGY SOURCE DEVELOPMENT 
Cost 
Relationship between leased acreage and hydrocarbon 
discoveries, 11:26921 (R;US) 
Cost Estimation 
Resource and cost estimating relationships for use in the 
development of the 1981 Outer Continental Shelf (OCS) 
production goals. Final report, 11:26920 (R;US) 
Environmental Effects 
Potential responses of tundra ecosystems to perturbations from 
energy development. Part I. Final report, 11:28361 (R;US) 
Meetings 
Energy in transition: proceedings, 11:29112 (B;US) 
ENERGY SOURCES 


See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 


Classification 
Classification of energy sources , 11:29108 (R;IN) 
ENERGY SUPPLIES 
Developing Countries 
Energy planning in developing countries - lectures and results 
of a workshop, 11:27486 (R;DE;In German) 
Preconditions for and bases of energy planning in developing 
countries, 11:27488 (RA;DE;In German) 
Energy Models 
Energy planning in developing countries - lectures and results 
of a workshop, 11:27486 (R;DE;In German) 
Thailand energy master plan: Targets - methods - results - 
experience, 11:27492 (RA;DE;In German) 





Forecasting 


Forecasting 

Comparison of annual energy outlook 1985 forecasts with 
other forecasts. Supplement to the annual energy outlook 
1985, 11:27484 (R;US) 

Documentation of the integrating module and stock module of 
the Intermediate Future Forecasting System, 11:27485 
(R;US) 

German FR Organizations 

Preconditions for and bases of energy planning in developing 

countries, 11:27488 (RA;DE;In German) 
Planning 

Concept and experience of STE in the framework of the 
cooperation with developing countries. Pt. 1. Framework of 
the cooperation, 11:27489 (RA;DE;In German) 

Energy supply strategies for the province of Guangdong to the 
year 2000, 11:27496 (R;DE;In German) 

Preconditions for and bases of energy planning in developing 
countries, 11:27488 (RA;DE;In German) 

Problems of consistency in energy planning for countries of the 
third world, 11:27494 (RA;DE;In German) 

Role and significance of energy planning in developing 
countries, 11:27487 (RA;DE;In German) 

Structural improvement and demand-oriented extension of 
energy supply in developing countries by integrated 
planning, 11:27495 (RA;DE;In German) 

Thailand 
Thailand energy master plan: Targets - methods - results - 
experience, 11:27492 (RA;DE;In German) 
ENGINEERED SAFETY SYSTEMS 
Risk Assessment 
Equipment survivability in hydrogen burns, 11:27446 (BA;US) 
Testing 
Equipment survivability in hydrogen burns, 11:27446 (BA;US) 
ENGINEERING 
See also MECHANICAL ENGINEERING 
NUCLEAR ENGINEERING 
Research Programs 
Rutherford Appleton Laboratory 1983, 11:28658 (R;GB) 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RADIATION WEAPONS 
Data Acquisition Systems 

A development methodology for scientific software, 11:28159 
GUS) 

Configuration for the WNR data acquisition system for 
neutron measurements, 11:28163 (J;US) 


Second amendment and extension to Annex IV enhanced oil 
recovery thermal processes, 11:26923 (R;US) 
ENTOMOLOGY 
See INSECTS 
ENVIRONMENT 
See also BIOSPHERE 
Radiation Monitoring 
Report on the project research ‘exposure to environmental 
radiation due to nuclear facilities’. Fiscal 1978-1982, 11:28353 
(R;JP;In Japanese) 
Radionuclide Migration 
Report on the project research ‘exposure to environmental 
radiation due to nuclear facilities’. Fiscal 1978-1982, 11:28353 
(R;JP;In Japanese) 
ENVIRONMENTAL EFFECTS 
This descriptor is to be used only when the actual effects on the 
environment are discussed. 
F 
Geological and hydrochemical sensitivity of the eastern United 
States to acid precipitation, 11:28335 (R;US) 
ENVIRONMENTAL EXPOSURE CHAMBERS 
See EXPOSURE CHAMBERS 
ENVIRONMENTAL IMPACTS 
This descriptor is to be used to describe the possible effects on the 
environment from a proposed project. 
Comparative Evaluations 
Plant successional, grazing, trampling, and salt studies on the 
Los Medanos (WIPP) site, 11:28365 (RA;US) 
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Forecasting 
Plant successional, grazing, trampling, and salt studies on the 
Los Medanos (WIPP) site, 11:28365 (RA;US) 
Risk Assessment 
Population and ecosystem theory in ecological risk assessment, 
11:28386 (R;US) 
ENVIRONMENTAL MATERIALS 
Use only for unspecified samples from the environment. See also 
specific environmental materials. 
Radiometric Analysis 
Progress in the methods for analyses and measurements of 
environmental radionuclides, 11:27812 (R;JP;In Japanese) 
ENVIRONMENTAL PROTECTION AGENCY 
See US EPA 
ENVIRONMENTAL TEMPERATURE 
See AMBIENT TEMPERATURE 
ENVIRONMENTAL TRANSPORT 


See also RADIONUCLIDE MIGRATION 
RUNOFF 


Computerized Simulation 
Invasion of fossil fuel CO2 into the ocean, 11:28382 (BA;US) 
Model predicts impact of uranium mill wastes, 11:28343 (J;US) 
Inhibition 
Use of controlled release herbicides in waste burial sites, 
11:28345 (BA;US) 
Mathematical Models 
Invasion of fossil fuel CO2 into the ocean, 11:28382 (BA;US) 
Model predicts impact of uranium mill wastes, 11:28343 (J;US) 
Simulation of transport and removal processes of the Saharan 
dust, 11:28316 (J;US) 
Transport model for water-soluble constituents of synthetic oil 
spills in rivers, 11:26871 (J;US) 
EOR 
See ENHANCED RECOVERY 
EPA 
See US EPA 
EPITHELIUM 
Cell Proliferation 
Bivariate flow cytometric analysis of murine intestinal 
epithelial cells for cytokinetic studies, 11:28446 (J;US) 
EPOXIDES 
Aging 
Light from polymers - prediction of service life, 11:27761 
(J;GB) 
Chemiluminescence 
Light from polymers - prediction of service life, 11:27761 
(;GB) 
Mechanical Properties 
Light from polymers - prediction of service life, 11:27761 
(J;GB) 
Stresses 
Light from polymers - prediction of service life, 11:27761 
(J;GB) 
EPOXY COMPOUNDS 
See EPOXIDES 
EPR 
See ELECTRON SPIN RESONANCE 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUILIBRIUM PLASMA 
Magnetic Islands 
Resonant fields created by spiral electric currents in Tokamaks, 
11:29064 (R;BR;In Portuguese) 
EQUIPMENT 
Use of a more specific term is recommended. 
See also ELECTRICAL EQUIPMENT 
ELECTRONIC EQUIPMENT 
HARVESTING EQUIPMENT 
HYDRAULIC EQUIPMENT 
LABORATORY EQUIPMENT 
MINING EQUIPMENT 
OPTICAL EQUIPMENT 
POLLUTION CONTROL EQUIPMENT 


THERMAL ENERGY STORAGE EQUIPMENT 
X-RAY EQUIPMENT 
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Manufacturers 
Production of cooking briquettes from Maissade (Haiti) lignite. 
Feasibility study and preliminary plant design, 11:26823 
(R;US) 
EQUIPMENT INTERFACES 
Computer Codes 
Programmer's reference manual for the VAX-Gerber link 
software package. Revision 1.0, 11:29145 (R;US) 
User’s manual for the VAX-Gerber link software package. 
Revision 1.0, 11:29146 (R;US) 
VAX-Gerber node link. Revision 1.0, 11:29144 (R;US) 
ERBIUM 168 
Cranking Modei 
Description of the negative parity states in **Dy and ‘Er in 
the framework of the random phase approximation based on 
the cranking model, 11:28885 (R;SU;In Russian) 
Rotational States 
Description of the negative parity states in “*Dy and ‘Er in 
the framework of the random phase approximation based on 
the cranking model, 11:28885 (R;SU;In Russian) 
ERBIUM COMPLEXES 
Chemical Preparation 
Monodentate coordination by a tripodal ligand system: 
synthesis and crystal and molecular structure of 
bis[diisopropy] [1,2-bis(diethylcarbamoy])ethyl]phosphonate]e 
rbium(III) nitrate monohydrate, 11:27758 (J;US) 
Crystal Structure 
Monodentate coordination by a tripodal ligand system: 
synthesis and crystal and molecular structure of 
bis[diisopropyl [1,2-bis(diethylcarbamoy])ethyl]phosphonate]e 
rbium(III) nitrate monohydrate, 11:27758 (J;US) 
Molecular Structure 
Monodentate coordination by a tripodal ligand system: 
synthesis and crystal and molecular structure of 
bis[diisopropy] [1,2-bis(diethylcarbamoy]l)ethyl]phosphonate]e 
rbium(III) nitrate monohydrate, 11:27758 (J;US) 
ERBIUM OXIDES 
Chemical Preparation 
Synthesis and characterization of substitutional solid solutions 
aLn2Os x (1 - a)BigOs x 4TiO2, 11:27708 (J;US) 
Solubility 
Synthesis and characterization of substitutional solid solutions 
aLnOs x (1 - a)BisOs x 4TiO2, 11:27708 (J;US) 
ERYTHROCYTES 
Adhesion 
Model for antibody mediated cell aggregation: rosette 
formation, 11:28506 (BA;NL) 
Cell Flow Systems 
Somatic mutations detected by immunofluorescence and flow 
cytometry, 11:28450 (BA;DE) 
Fluorescence 
Somatic mutations detected by immunofluorescence and flow 
cytometry, 11:28450 (BA;DE) 
Hemolysis 
Hematological responses to arsine exposure: quantitation of 
exposure response in mice, 11:28572 (J;US) 
Mutation Frequency 
Use of fluorescence-activated cell sorter for screening mutant 
cells, 11:28452 (BA;US) 
ERYTHROPOIETIN 
Radioimmunoassay 
Increased immunoreactive erythropoietin in serum and kidney 
extracts of rats with NisS2-induced erythrocytosis, 11:28584 
G;US) 
ESCHERICHIA COLI 
DNA Sequencing 
Cloning and expression of Archaebacterial DNA from 
methanogens in Escherichia coli, 11:28451 (BA;US) 
DNA-Cloning 
Cloning and expression of Archaebacterial DNA from 
methanogens in Escherichia coli, 11:28451 (BA;US) 
Genetic Radiation Effects 
Conjugation-dependent enhancement of induced and 
spontaneous mutation in the lacI gene of E. coli, 11:28543 
(J;DE) 
Untargeted mutagenesis induced by UV in the lacI gene of 
Escherichia coli, 11:28542 (J;DE) 


Growth 
Evidence for osmoregulation of cell growth and buoyant 
density in Escherichia coli, 11:28494 (J;US) 
Independence of buoyant cell density and growth rate in 
Escherichia coli, 11:28444 (J;US) 
ESR 
See ELECTRON SPIN RESONANCE 
ESTRADIOL 
Biochemical Reaction Kinetics 
Estriol-induced inhibition of the estrogen receptor’s positive 
cooperativity, 11:28430 (J;GB) 
ESTRIOL 
Biological Effects 
Estriol-induced inhibition of the estrogen receptor’s positive 
cooperativity, 11:28430 (J;GB) 
ESTROGENS 


See also ESTRADIOL 
ESTRIOL 


Receptors 
Estriol-induced inhibition of the estrogen receptor’s positive 
cooperativity, 11:28430 (J;GB) 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETA MESONS 
Lattice Field Theory 
Cooling of SU(3) lattice gauge field configurations and the eta’ 
mass, 11:28838 (R;GB) 
Mass 
Cooling of SU(3) lattice gauge field configurations and the eta’ 
mass, 11:28838 (R;GB) 
ETA-549 
See ETA MESONS 


Chemical Reaction Yield 
Rate and selectivity enhancement in Fischer Tropsch synthesis. 
Quarterly research report, 11:27076 (R;US) 
Enthalpy 
Excess enthalpies of (ethane + chlorodifluoromethane) from 
293.15 to 383.15 K at 5.15 MPa, 11:27084 (J;GB) 
ETHANOL 
Biosynthesis 
Indirect liquefaction of coal via biosynthesis. Technical 
progress quarterly report, 11:27078 (R;US) 
lar Distillation 


Production of methane, ethanol, single cell protein and 
fertilizer via solar distillation and immobilized enzymes from 
waste, 11:27087 (R;US) 


Properties 
Thermody-amic and transport properties for polar coal 
mixtures. Technical progress report, October 1-December 
31, 1985, 11:26857 (R;US) 
ETHANOL PLANTS 
Planning 
Construction and operation of small-scale fuel alcohol plants, 
11:27091 (R;US) 
ETHERS 
See also ANISOLE 
Hydrogenation 
Acid catalyzed depolymerization of coal by hydride donors. 
Final report, 11:26836 (R;US) 
Mass 
Application of pattern recognition to metal ion chemical 
ionization mass spectra, 11:27817 (J;US) 
Photochemistry 
Electron-transfer-sensitized C-C bond cleavage. Facile 
homolytic fission via geminate back electron transfer in 
photogenerated ion pairs, 11:27922 (J;US) 
Reduction 
Acid catalyzed depolymerization of coal by hydride donors. 
Final report, 11:26836 (R;US) 


See ACETYLENE 
ETHNIC GROUPS 

See MINORITY GROUPS 
ETHOCEL 

See ETHERS 





Photolysis 


ETHYL ALCOHOL 
See ETHANOL 
ETHYL RADICALS 
Photolysis 
Disproportionation and combination of ethyl radicals in 
aqueous solution, 11:27915 (J;US) 
Reduction 
Disproportionation and combination of ethyl radicals in 
aqueous solution, 11:27915 (J;US) 
ETHYLENE 
Solvent Properties 
Transport and relaxation processes in supercritical fluids. 
Technical progress report, October 1-December 31, 1985, 
11:26835 (R;US) 
ETHYLENE POLYMERS 
See POLYETHYLENES 
ETHYNE 
See ACETYLENE 
EUROPEAN COMMUNITIES 
Energy Conservation 
Evaluation of the energy demonstration program - KOM(85) 
29 endg./2, 11:27506 (R;DE;In German) 
Environmental Policy 
More environmental protection for less money. Applications 
and chances of economic incentives, 11:27499 (R;DE;In 
German) 
EUROPEAN MUON COLLABORATION EFFECT 
See EMC EFFECT 
EUROPIUM 
Laser Spectroscopy 
Optogalvanic spectroscopy of europium, 11:28694 (R;DE;In 
German) 
EUROPIUM COMPOUNDS 
See also EUROPIUM OXIDES 


Adsorption of nuclides on hydrous oxides: sorption isotherms 
on natural materials, 11:27040 (J;US) 
EUROPIUM OXIDES 
Chemical Preparation 
Synthesis and characterization of substitutional solid solutions 
aLn2Os x (1 - a)BizOs x 4TiO2, 11:27708 (J;US) 
Solubility 
Synthesis and characterization of substitutional solid solutions 
aLn2Os x (1 - a)BizOs x 4TiO2, 11:27708 (J;US) 
EVACUATED COLLECTORS 
Specifications 
Some characteristics and results of evacuated solar collectors, 
11:27188 (RA;DE;In French) 
EVALUATED NUCLEAR DATA FILE 
See NUCLEAR DATA COLLECTIONS 
EVAPORITES 
Compatibility 
Nature of the interfacial region between cementitious mixtures 
and rocks from the Palo Duro Basin and other seal 
components, 11:27722 (R;US) 
Dissolution 
Stratigraphy and dissolution of the Rustler Formation, 
11:28625 (R;US) 
EVENT TREE ANALYSIS 
See FAILURE MODE ANALYSIS 
EXCHANGE (HEAT) 
See HEAT TRANSFER 
EXCITATION 
Mass 
Ground state and low-lying excitations in one-dimensional 
anisotropic SU(2) thirring model, 11:28830 (R;JP) 
S Mairix 
Ground state and low-lying excitations in one-dimensional 
anisotropic SU(2) thirring model, 11:28830 (R;JP) 
EXHAUST GASES 
Mutagen Screening 
Induction of sister chromatid exchanges by environmental 
pollutants: relationship of SCE to other measures of genetic 
damage, 11:26919 (BA;US) 
Pollution Sources 
Induction of sister chromatid exchanges by environmental 
pollutants: relationship of SCE to other measures of genetic 
damage, 11:26919 (BA;US) 
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EXOELECTRONS 
Electron Emission 
Proceedings of the conference on reactor material and 
exoelectron emission, 11:27645 (R;JP;In Japanese) 
Meetings 
Proceedings of the conference on reactor material and 
exoelectron emission, 11:27645 (R;JP;In Japanese) 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPLOSIONS 


See also ATMOSPHERIC EXPLOSIONS 
CRATERING EXPLOSIONS 
NUCLEAR EXPLOSIONS 


Research Programs 

Preliminary studies for the analysis of blast loaded cantilever 

tests, 11:27956 (R;GB) 
EXPLOSIVE FORMING 

Dynamic powder compaction, 11:27661 (RA;US) 

Final report of the DARPA dynamic materials synthesis and 
consolidation program. Volume I. Dynamic compaction, 
11:27696 (R;US) 

EXPLOSIVE FRACTURING 
Advancements in code development: CAROM (Throw out), 
11:26950 (RA;US) 
EXPLOSIVES 
See also CHEMICAL EXPLOSIVES 
Calorimetry 

Oil/high explosive compatibility study. Selection of safing 

fluids for damaged explosive assemblies, 11:28180 (J;DE) 
Differential Thermal Analysis 

Oil/high explosive compatibility study. Selection of safing 

fluids for damaged explosive assemblies, 11:28180 (J;DE) 
Impact Tests 

Oil/high explosive compatibility study. Selection of safing 

fluids for damaged explosive assemblies, 11:28180 (J;DE) 
Materials Handling 

Oil/high explosive compatibility study. Selection of safing 

fluids for damaged explosive assemblies, 11:28180 (J;DE) 
Safety 

Oil/high explosive compatibility study. Selection of safing 

fluids for damaged explosive assemblies, 11:28180 (J;DE) 
EXPOSURE CHAMBERS 
Design 

Simple dynamic flow-through exposure system for assessment 
of biological activity of complex organic mixtures to 
mammalian cells in vitro, 11:28596 (J;US) 

System for the exposure of cell suspensions to power- 
frequency electric fields, 11:28609 (J;US) 

EXTRACTION (SOLVENT) 
See SOLVENT EXTRACTION 
EXTREME ULTRAVIOLET RADIATION 
Wavelength range 400-100 A. 
Light Sources 
Surface flashover discharges as intense photon sources in the 
extreme ultraviolet, 11:28723 (BA;US) 
EXTREMELY HIGH FREQUENCY RADIATION 
See MICROWAVE RADIATION 
EYES 
See also RETINA 
Radionuclide Kinetics 

Bio-availability of I-125 in the rabbit eye and the influence of a 
sodium iodide solution on human cataract lens in vitro, 
11:28520 (R;DE;In German) 

Sensitivity 

Acrylamide effects on the macaque visual system. I. 

Psychophysics and electrophysiology, 11:28568 (J;US) 
EZEIZA ARGENTINE RA-3 REACTOR 
See RA-3 REACTOR 
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FABRIC FILTERS 
Cleaning 


Cleaning fabric filters, 11:27281 (RA;US) 
Evaluation of sonic-assisted, reverse-gas cleaning at utility 
baghouses, 11:27271 (RA;US) 
Laboratory studies of the effects of sonic energy on removal of 
a dust cake from fabrics, 11:27280 (RA;US) 
Sounds of energy savings, 11:27268 (RA;US) 
Comparative Evaluations 
Gas cleaning systems for the high temperature, high pressure 
fluidized bed coal combustor, 11:26911 (J;US) 
Design 
Development of woven-electrode fabric and preliminary 
economics for full-scale operation of electrostatic fabric 
filtration, 11:27288 (RA;US) 
ESFF pilot plant operation at Harrington Station, 11:27289 
(RA;US) 
Laboratory studies of electrically enhanced fabric filtration, 
11:27284 (RA;US) 
New high performance fabric for hot gas filtration, 11:27286 
(RA;US) 
Solving the pressure drop problem in fabric filter bag houses, 
11:27269 (RA;US) 
Tensioning of filter bags in reverse air fabric filters, 11:27267 
(RA;US) 
Electrostatics 
Electrostatic enhancement of fabric filtration of fly ash and 
spray-dryer by-product, 11:26868 (R;US) 
Evaluation 
Update on Australian experience with fabric filters on power 
boilers, 11:27277 (RA;US) 
Feasibility Studies 
Development of woven-electrode fabric and preliminary 
economics for full-scale operation of electrostatic fabric 
filtration, 11:27288 (RA;US) 
Mathematical Models 
Modeling studies of pressure drop reduction in electrically 
stimulated fabric filtration, 11:27282 (RA;US) 
Operation 
Laboratory studies of electrically enhanced fabric filtration, 
11:27284 (RA;US) 


Pressure drop for a bag operating with a lightning-rod 
precharger, 11:27285 (RA;US) 
Solving the pressure drop problem in fabric filter bag houses, 
11:27269 (RA;US) 
Performance 
Influence of coal-specific fly ash properties upon baghouse 
performance: a comparison of two extreme examples, 
11:27287 (RA;US) 
Performance Testing 
Fabric screening studies for utility baghouse applications, 
11:27266 (RA;US) 
New high performance fabric for hot gas filtration, 11:27286 
(RA;US) 
Pilot evaluation of combined particulate and SO2 removal 
using a fabric filter system, 11:27261 (RA;US) 
Start-up and operation of a reverse-air fabric filter on a 550 
MwW boiler, 11:27276 (RA;US) 
Tensile Properties 
Tensioning of filter bags in reverse air fabric filters, 11:27267 


FACILITIES (MILITARY) 
See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 
See NUCLEAR FACILITIES 
FACILITIES (STORAGE) 
See STORAGE FACILITIES 
FACILITIES (TEST) 
See TEST FACILITIES 
FACTORIZATION 


Algorithm for factorizing an unsymmetric band matrix and for 
solving linear systems, 11:29135 (R;IT) 


FAILED ELEMENT DETECTION 
Data Acquisition Systems 
In-core assessment of defective fuel in CANDU-600 reactors, 
11:27335 (RA;XA) 
FAILURE MODE ANALYSIS 
Computer Codes 
Multiplet: a program for calculating large event trees, 11:27411 
(R;GB) 
FALLOUT 
For radioactive fallout only. 
Dose Rates 
Results of calculations of external gamma radiation exposure 
rates from fallout and the related radionuclide compositions: 
the Trinity Event, 11:28187 (R;US) 
FALLOUT PARTICULATES 


See FALLOUT 
PARTICLES 


FAR INFRARED RADIATION 


Far forward scattering in the far-infrared, 11:29052 (BA;US) 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS 
RBE 
Relative biological effectiveness of fast neutrons of different 
energies for the induction of cell transformation and 
reproductive death in vitro, 11:28529 (RA;NL) 
FAST REACTORS 


See also FFTF REACTOR 
HPRR REACTOR 


Neutron Flux 
Geometry-independent approach to coarse-mesh neutron 
diffusion calculations, 11:27332 (R;US) 
FASTBUS SYSTEM 
Cooling Systems 
Advanced cooling techniques for FASTBUS electronics, 
11:28116 (J;US) 


A FASTBUS interface for the 3081/E, 11:28114 (J;US) 
Equipment Interfaces 
A FASTBUS interface for the 3081/E, 11:28114 (J;US) 
Status of the segment interconnect, cable segment ancillary 
logic, and the cable segment hybrid driver projects, 11:28123 
(J;US) 
Performance 
A FASTBUS based data acquisition system for the Di-lepton 
spectrometer at the BEVALAC, 11:28113 (;US) 
Performance Testing 
SLAC FASTBUS Snoop Module-test results and support 
software, 11:28115 (J;US) 
Power Supplies 
Fast bus test bench power supply (Engineering Materials), 
11:28041 (E;US) 
FASTENERS 
Inspection 
Improved magnetic particle inspection of small threaded 
fasteners, 11:28023 (R;US) 
FATIGUE 
Test Facilities 
Thermal-mechanical fatigue test apparatus for metal matrix 
composites and joint attachments, 11:28031 (R;US) 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FEDAL 
See FAILED ELEMENT DETECTION 
FEDERAL ASSISTANCE PROGRAMS 
Catalogs 
Development of new business opportunities for minorities in 
the synthetic fuels program. Volume 4. Final report, August 
11, 1980-June 27, 1981, 11:27528 (R;US) 
Information Systems 
GMIS user’s manual. Volume 3: training manual. Volume 4: 
program documentation , 11:27549 (R;US) 
Legal Aspects 
Development of new business opport, August 11, 1980-June 27, 
1981unities for minorities in the synthetic fuels program legal 





FEDERAL ASSISTANCE PROGRAMS 
Legal Aspects 


and legislative analysis. Volume 2. Final report, August 11, 
1980-June 27, 1981, 11:27526 (R;US) 
FEDERAL REPUBLIC OF GERMANY 
Air Pollution 
Air pollutants and diseases of the human respiratory tract, 
11:28562 (R;DE;In German) 
Control techniques for the emission of noxious gases for boilers 
firing Rhinish brown coals, 11:27262 (RA;US) 
Coal Mining 
Winning in great depths in Ruhr coal mines, 11:26876 
(R;DE;In German) 
Fossil-Fuel Power Plants 
Control techniques for the emission of noxious gases for boilers 
firing Rhinish brown coals, 11:27262 (RA;US) 
Environmentally acceptable power station operating on low- 
rank coal present state of technology and prospective 
development, 11:27263 (RA;US) 
Fuel Cycle 
International nuclear fuel cycle fact book. Revision 6, 11:27018 
(R;US) 
Fuel Substitution 
Substituting oil by electric power, 11:27519 (R;DE;In German) 
Low-Level Radioactive Wastes 
Production and disposal of low-level radioactive wastes in the 
Federal Republic of Germany. Forecast until the year 2000. 
Final report, 11:27057 (R;DE;In German) 
Photovoltaic Conversion 
Importance of photovoltaics for energy generation, 11:27141 
(RA;DE;In German) 
Regulations 
Environmentally acceptable power station operating on low- 
rank coal present state of technology and prospective 
development, 11:27263 (RA;US) 
FEED MATERIALS PLANTS 
Remedial Action 
Remedial actions at the former Climax Uranium Company 
Uranium Mill Site, Grand Junction, Mesa County, Colorado. 
Draft environmental impact statement. Volume II. 
Appendices, 11:26963 (R;US) 
FERMENTATION ALCOHOL 
See ETHANOL 
FERMI FLUID 
See FERMI GAS 
FERMI GAS 
Photoelectric Effect 
Canonical ensemble redefined - 4: Ideal Fermi gas, 11:28959 
(R;XA) 
Thermionic Emission 
Canonical ensemble redefined - 4: Ideal Fermi gas, 11:28959 
(R;XA) 
FERMI LIQUID 
See FERMI GAS 
FERMI-DIRAC GAS 


Facility at Fermi National Accelerator Laboratory, Batavia, 
Illinois, includes main synchroton, booster synchrotron, and 
linac. 

Data Acquisition Systems 

FASTBUS diagnostic and test modules at Fermilab, 11:28121 
(J;US) 

The CDF Data acquisition system, 11:28122 (J;US) 

Use of the Fermilab advanced computer program multi- 
microprocessor as an on-line trigger processor, 11:28124 
(J;US) 

Fastbus System 

Advanced cooling techniques for FASTBUS electronics, 
11:28116 (J;US) 

Status of the segment interconnect, cable segment ancillary 
logic, and the cable segment hybrid driver projects, 11:28123 


ystems 
Implications of the Tevatron operating experience for 1000-W 
refrigerator systems (invited), 11:28061 (J;US) 
Data Acquisition Systems 
DO data acquisition design, 11:28120 (J;US) 
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Operation 
Implications of the Tevatron operating experience for 1000-W 
refrigerator systems (invited), 11:28061 (J;US) 
FERMIONS 
See also BARYONS 
Mass 
Fermions in a modified Kaluza-Klein model, 11:28834 (RA;JP) 
Quantum Field Theory 
Momentum projection of solitons including quantum 
corrections, 11:28844 (J;US) 
Renormalization 
Momentum projection of solitons including quantum 
corrections, 11:28844 (J;US) 
FERMI-THOMAS MODEL 
See THOMAS-FERMI MODEL 
FERRIC COMPOUNDS 
See IRON COMPOUNDS 
FERRITIC STEELS 
Carburization 2 
Further work to investigate the carburisation behaviour of 
steels in sodium, 11:27336 (R;GB) 
Charpy Test 
Change of Charpy impact fracture behavior of precracked 
ferritic specimens due to thermal aging in sodium, 11:27625 
(R;US) 
Materials Testing 
Further work to investigate the carburisation behaviour of 
steels in sodium, 11:27336 (R;GB) 
Reactor Materials 
Further work to investigate the carburisation behaviour of 
steels in sodium, 11:27336 (R;GB) 
FERROMAGNETIC MATERIALS 
Electronic Structure 
Band structure effects in the electronic properties of solids 
accessible in neutron scattering studies, 11:27762 (BA;US) 
Neutron Diffraction 
Band structure effects in the electronic properties of solids 
accessible in neutron scattering studies, 11:27762 (BA;US) 
FERROUS COMPOUNDS 
See IRON COMPOUNDS 
FERTILIZATION 
Molecular Biology 
Molecular biology of development. Abstracts, 11:28498 (R;US) 
FERTILIZERS 
Crystallization 
Quality control in production of suspensions from solid 
ammonium phosphates (monoammonium phosphate and 
diammonium phosphate), 11:27852 (R;US) 
Meetings 
Situation 84. TVA Fertilizer Conference, Des Moines, Iowa, 
September 11-12, 1984, 11:28514 (R;US) 
Production 
Quality control in production of suspensions from solid 
ammonium phosphates (monoammonium phosphate and 
diammonium phosphate), 11:27852 (R;US) 
Viscosity 
Quality control in production of suspensions from solid 
ammonium phosphates (monoammonium phosphate and 
diammonium phosphate), 11:27852 (R;US) 
FEYNMAN PATH INTEGRAL 
Gravitational Interactions 
Comment on gravitational anomalies, 11:28969 (R;JP) 
FFTF REACTOR 
Westinghouse Hanford Company, Richland, Washington 
Quality Assurance 
Continuous quality improvement, 11:27371 (R;US) 
Reactor Operation 
Continuous quality improvement, 11:27371 (R;US) 
FIBERS 
Aging 
Light from polymers - prediction of service life, 11:27761 
(J;GB) 
Chemiluminescence 
Light from polymers - prediction of service life, 11:27761 
(J;GB) 





1378 / ERA-11/12 


Mechanical Properties 
Light from polymers - prediction of service life, 11:27761 
(J;GB) 
Stresses 
Light from polymers - prediction of service life, 11:27761 
(J;GB) 
FIBROBLASTS 
Chromosomal Aberrations 
Chromosome polymorphism involving heterochromatic blocks 
in Chinese hamster chromosome 9, 11:28453 (J;CH) 
FIELDS (ELECTRIC) 
See ELECTRIC FIELDS 
FIELDS (MAGNETIC) 
See MAGNETIC FIELDS 
FILMS 
Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS. 
See also THIN FILMS 
Crystal Structure 
Kikuchi rings from polycrystalline platinum films with a 
<111> fiber axis, 11:27676 (J;CH) 
Kikuchi Lines 
Kikuchi rings from polycrystalline platinum films with a 
<111> fiber axis, 11:27676 (J;CH) 
FINANCIAL MANAGMENT 
See PROGRAM MANAGEMENT 
FINGERPRINTING (OIL SPILLS) 
See PATTERN RECOGNITION 
FINITE ELEMENT METHOD 
Computer Graphics 
Thirteenth NASTRAN Users’ Colloquium, 11:27951 (R;US) 
FINLAND 
Fuel Cycle 
International nuclear fuel cycle fact book. Revision 6, 11:27018 
(R;US) 
FIRE FIGHTING 
Noise Pollution Abatement 
Health Hazard Evaluation Report HETA 81-459-1603, the 
City of New York Fire Department, New York, New York, 
11:28603 (R;US) 
FIREDAMP 
See METHANE 


Environmental Effects 
Demise of spiny hopsage shrubs following summer wildfire: an 
authentic record, 11:28331 (J;US) 


Examination of the wood quality of affected firs and spruces of 
important forest areas in Baden-Wuerttemberg use materials 
and application testing, 11:28563 (RA;DE;In German) 

FIRST WALL 
Radioactivation 

Activation calculations with an expanded cross-section library, 

11:29063 (R;US) 
Sublimation Heat 

Graphite sublimation and hydrocarbon production due to 

intense energy deposition, 11:29086 (R;US) 
Surface Coating 


Coatings in magnetic fusion devices, 11:29085 (R;US) 
FISCHER ASSAY 
Yields 
Extraction of reference eastern shale with hydrogen donor and 
nondonor solvents, 11:26952 (R;US) 
FISCHER-TROPSCH SYNTHESIS 


Fischer-Tropsch slurry phase process variations. Quarterly 
report, January 1, 1986-March 31, 1986, 11:27079 (R;US) 

Novel Fischer-Tropsch slurry catalysts and process concepts 
for selective transportation fuel production. Quarterly 
technical progress report, 1 January-31 March 1985, 
11:27075 (R;US) 

Rate and selectivity enhancement in Fischer Tropsch synthesis. 
Quarterly research report, 11:27076 (R;US) 

Reactors 


Coal liquefaction: investigation of reactor performance, role of 
catalysts, and PCT properties. Technical progress report, 
11:26837 (R;US) 


Novel Fischer-Tropsch slurry catalysts and process concepts 
for selective transportation fuel production. Quarterly 
technical progress report, 1 January-31 March 1985, 
11:27075 (R;US) 

Yields 

Fischer-Tropsch slurry phase process variations. Quarterly 

report, January 1, 1986-March 31, 1986, 11:27079 (R;US) 
FISCHER-TROPSCH 
MOBIL PROCESS/Chemical Reactors 

Coal liquefaction: investigation of reactor performance, role of 
catalysts, and PCT properties. Technical progress report, 
11:26837 (R;US) 

FISH LADDERS 

See FISH PASSAGE FACILITIES 
FISH LIFTS 

See FISH PASSAGE FACILITIES 
FISH LOCKS 

See FISH PASSAGE FACILITIES 
FISH PASSAGE FACILITIES 

1985 Annual report from the Water Budget Managers, 
11:28372 (R;US) 

Design 

New concepts in fishladder design. Part 2. Results of 
laboratory and field research on new concepts in weir and 
pool fishways. Final report, 1984, 11:27096 (R;US) 

Evaluation 

Hydroacoustic assessment of downstream migrating salmonids 
at Lower Monumental Dam in Spring 1985. Final report, 
1985, 11:27098 (R;US) 

FISHES 
See also ANADROMOUS FISHES 

Chromium hazards to fish, wildlife, and invertebrates: a 

synoptic review, 11:28566 (R;US) 
Contamination 

Balances of 1°7Cs, stable cesium and potassium of bluegill 
(lepomis macrochirus raf.) and other fish in White Oak Lake, 
11:28466 (J;US) 

Preliminary review of TVA fish sampling and analysis report, 
11:28391 (R;US) 

Feeding 

Environmental and water-quality operational studies. Prey 
selection and feeding patterns of fish in a Southern United 
States hydropower tailwater. Final report, 11:27094 (R;US) 

Heat Transfer 

Rates of heat exchange in largemouth bass: experiment and 

model, 11:28459 (J;US) 
Migration 

1985 Annual report from the Water Budget Managers, 

11:28372 (R;US) 
Radiopreservation 

Utilization of irradiation on food preservation, 11:28521 

(R;KR;In Korean) 
Sensitivity 
Comparative toxicity of copper and acridine to fish, Daphnia 
and algae, 11:28571 (J;US) 
FISHWAYS 
See FISH PASSAGE FACILITIES 
FISSION PRODUCT RELEASE 

Coordinate with descriptors for the area of release such as 
BIOSPHERE or COOLANTS, and for the specific fission 
products, if known. 

Computerized Simulation 

Fission product behavior modeling in risk analysis - an 

assessment of the relevant phenomena, 11:27450 (BA;US) 
Meteorology 

Survey of atmospheric dispersion models applicable to risk 
studies for nuclear facilities in complex terrain, 11:28320 
(R;DE) 

Research Programs 

Fission product release from fuel under LWR accident 

conditions, 11:27464 (BA;US) 
Risk Assessment 

Fission product behavior modeling in risk analysis - an 

assessment of the relevant phenomena, 11:27450 (BA;US) 





FISSION PRODUCTS 
Chemical Analysis 


FISSION PRODUCTS 
Chemical Analysis 
Fission product release from fuel under LWR accident 
conditions, 11:27464 (BA;US) 
Chemical Reactions 
Fission product chemistry in the primary system, 11:27454 
(BA;US) 
Decay 
Reevaluation of decay energies of fission product nuclides in 
JNDC FP decay data file, 11:28879 (R;JP) 
Moisture 
Effects of steam upon LWR radionuclide release plumes, 
11:27463 (BA;US) 
Radioactivity Transport 
Fission product behavior modeling in risk analysis - an 
assessment of the relevant phenomena, 11:27450 (BA;US) 
Radionuclide Migration 
Effects of steam upon LWR radionuclide release plumes, 
11:27463 (BA;US) 
Scrubbing 
Fission product scrubbing in ice compartments, 11:27432 
(BA;US) 
Vapor Condensation 
Effects of steam upon LWR radionuclide release plumes, 
11:27463 (BA;US) 
FISSIONABLE MATERIALS 
Criticality 
Further development and verification of the calculating 
programme Felix for the simulation of criticality excursions. 
Final report (FORTRAN 77), 11:27961 (R;DE;In German) 
FISSURED FORMATIONS 
See FRACTURED RESERVOIRS 
FIXED BED 
See PACKED BED 
FLAME SPECTROMETRY 
See EMISSION SPECTROSCOPY 


Supersonic Flow 
Results of wind tunnel tests on external combustion, 11:27940 
(R;DE;In German) 
FLAT PLATE COLLECTORS 


Design of a solar collector with suppressed convection by 
means of lamellae of synthetic material, 11:27200 (R;NL;DU) 


Design of a solar collector with suppressed convection by 

means of lamellae of synthetic material, 11:27200 (R;NL;DU) 
Heat Losses 

Design of a solar collector with suppressed convection by 

means of lamellae of synthetic material, 11:27200 (R;NL;DU) 
FLOTATION 
Reagents 

Effect of surfactants dissolved in washing water on flotation 

and flocculation, 11:26891 (R;DE;In German) 
FLUE GAS 
Availability 

Environmentally acceptable power station operating on low- 
rank coal present state of technology and prospective 
development, 11:27263 (RA;US) 

Denitrification 

Application of DeNO/sub x/ technologies in the Federal 

Republic of Germany and Europe, 11:26867 (RA;US) 
Desulfurization 

Achieving environmental goals: is control technology ready 
for coal, 11:27260 (RA;US) 

Control techniques for the emission of noxious gases for boilers 
firing Rhinish brown coals, 11:27262 (RA;US) 

Environmentally acceptable power station operating on low- 
rank coal present state of technology and prospective 
development, 11:27263 (RA;US) 

Performance of a multiple atomizer dry flue gas desulfurization 
system at United Power Association’s Stanton Station, 
11:27264 (RA;US) 

Filtration 

Flue gas filtration: Southwestern Public Service Company's 

experience in design, construction, and operation, 11:27275 


(RA;US) 


ERA-11/12 / 138S 


Pilot evaluation of combined particulate and SO2 removal 
using a fabric filter system, 11:27261 (RA;US) 
Plumes 
Dynamical and chemical interactions between stack and 
cooling tower plumes (WALKUERE model), 11:28262 
(R;DE;In German) 
FLUIDIZED BED 
See FLUIDIZED BEDS 
FLUIDIZED BED BOILERS 
Comparative Evaluations 
Environmentally acceptable power station operating on low- 
rank coal present state of technology and prospective 
development, 11:27263 (RA;US) 


Great lakes fluidized-bed combustion. Final report, 11:26900 
(R;US) 
Efficiency 
Great lakes fluidized-bed combustion. Final report, 11:26900 
(R;US) 
Operation 
Great lakes fluidized-bed combustion. Final report, 11:26900 
(R;US) 
Performance Testing 
Great lakes fluidized-bed combustion. Final report, 11:26900 
(R;US) 
Technology Assessment 
Environmentally acceptable power station operating on low- 
rank coal present state of technology and prospective 
development, 11:27263 (RA;US) 
FLUIDIZED BEDS 
Fluid Flow 
A mechanistic explanation of channels in debris beds, 11:28732 
G;US) 
Pilot Plants 
Methanation of coal-gasification gases in a fluidized bed. Pilot 
development stage. Final report, 11:27071 (R;DE;In 
German) 
Radioactive Tracer Logging 
Production and application of CHs82 Br as radioactive tracer 
of gaseous phase in fluidized beds, 11:27930 (RA;BR;In 
Portuguese) 
FLUIDIZED-BED COMBUSTION 
Agglomeration 
Low-rank coal research. Quarterly technical progress report, 
January-March 1985, 11:26814 (R;US) 
Demonstration Plants 
Great lakes fluidized-bed combustion. Final report, 11:26900 
(R;US) 
FLUIDIZED-BED COMBUSTORS 
Comparative Evaluations 
Environmentally acceptable power station operating on low- 
rank coal present state of technology and prospective 
development, 11:27263 (RA;US) 
Demonstration Plants 
FBC: an environmentally and economically acceptable 
alternative for burning low-rank coal, 11:26905 (RA;US) 
Economics 
FBC: an environmentally and economically acceptable 
alternative for burning low-rank coal, 11:26905 (RA;US) 
Fuels 
Operational characteristics of a fluidized-bed combustor for all 
solid fuels, 11:26892 (R;BE;DU) 
Mathematical Models 
Simulation and modeling of atmospheric fluidized bed 
combustors for high sulfur coals, 11:26894 (R;US) 
Operation 
Operational characteristics of a fluidized-bed combustor for all 
solid fuels, 11:26892 (R;BE;DU) 
Research Programs 
Gas cleaning systems for the high temperature, high pressure 
fluidized bed coal combustor, 11:26911 (J;US) 
Technology Assessment 
Environmentally acceptable power station operating on low- 
rank coal present state of technology and prospective 
development, 11:27263 (RA;US) 
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FLUIDS 
Not for BODY FLUIDS. 


See also GASES 
LIQUIDS 


Distribution Functions 
A new integral equation for the radial distribution function of a 
hard sphere fluid, 11:28733 (J;US) 
The pressure of a hard sphere fluid on a curved surface, 
11:28734 (J;US) 
Hard-Sphere Model 
A new integral equation for the radial distribution function of a 
hard sphere fluid, 11:28733 (J;US) 
The pressure of a hard sphere fluid on a curved surface, 
11:28734 (J;US) 
Wall Effects 
The pressure of a hard sphere fluid on a curved surface, 
11:28734 (J;US) 
FLUORANTHENE 
See CONDENSED AROMATICS 
FLUORESCENCE SPECTROSCOPY 
Reviews 
Nanosecond fluorescence spectroscopy, 11:28164 (J;US) 
Time Resolution 
Nanosecond fluorescence spectroscopy, 11:28164 (J;US) 
FLUORIDES 


See also ALUMINIUM FLUORIDES 
BORON FLUORIDES 
CALCIUM FLUORIDES 
CESIUM FLUORIDES 
PLUTONIUM FLUORIDES 
SILICON FLUORIDES 


Quantitative Chemical Analysis 
Determination of fluoride by conductometric titration, 
11:27836 (J;US) 
Titration 
Determination of fluoride by conductometric titration, 
11:27836 (J;US) 
FLUORIMETRY 
See FLUORESCENCE SPECTROSCOPY 
FLUORINATED ALIPHATIC HYDROCARBONS 
See also CARBON TETRAFLUORIDE 
Enthalpy 
Excess enthalpies of (ethane + chlorodifluoromethane) from 
293.15 to 383.15 K at 5.15 MPa, 11:27084 (J;GB) 
FLUORINE 
Biological Effects 
Simple detection of potential pollutant effects on fungal 
growth, sclerotia formation and germination, 11:28575 (J;US) 
FLUORINE 18 
Tissue Distribution 
Comparison of several potential myocardial imaging agents, 
11:28515 (R;US) 
FLUORINE FLUORIDES 
See FLUORINE 
FLUORINE OXIDES 
Temperature Coefficient 
Thermal behavior of F202. The kinetics of decay and changes 
due to foreign gases (F202), 11:27889 (TJ;US) 
FLUORODEOXYGLUCOSE 
Tissue Distribution 
Comparison of several potential myocardial imaging agents, 
11:28515 (R;US) 
FLUTE INSTABILITY 
Macroscopic stability formalism for a tandem mirror with rf 
ponderomotive force effects, 11:28993 (R;US) 
Stabilization 
Interchange, rotational, and ballooning stability of long-thin 
axisymmetric systems with finite-orbit effects, 11:29032 
(J;US) 
FLUX (NEUTRON) 
See NEUTRON FLUX 
FLY ASH 
Chemical Composition 
Initial operation of the solid waste disposal system at the 
Antelope Valley Station, 11:27265 (RA;US) 
Low-rank coal research. Quarterly technical progress report, 
January-March 1985, 11:26814 (R;US) 


Chemical Properties 
Influence of coal-specific fly ash properties upon baghouse 
performance: a comparison of two extreme examples, 
11:27287 (RA;US) 
Electron Microscopy 
Low-rank coal research. Quarterly technical progress report, 
January-March 1985, 11:26814 (R;US) 
Filtration 
ESFF pilot plant operation at Harrington Station, 11:27289 
(RA;US) 
Laboratory studies of electrically enhanced fabric filtration, 
11:27284 (RA;US) 
Fractionation 
Field-flow fractionation in the analysis of energy-related 
materials. Final report, February 1, 1983-March 31, 1986, 
11:27771 (R;US) 
Leaching 
Low-rank coal research. Quarterly technical progress report. 
January-March 1985, 11:26814 (R;US) 
Physical Properties 
Influence of coal-specific fly ash properties upon baghouse 
performance: a comparison of two extreme examples, 
11:27287 (RA;US) 
Pollution Control Equipment 
Electrostatic enhancement of fabric filtration of fly ash and 
spray-dryer by-product, 11:26868 (R;US) 


Effect of the trace elements Mn(II), V(V), As(III) and Cu(III) 
found in coal fly ash, on lymphocyte blastogenesis, 11:26916 
(RA;US) 

Waste Disposal 

Initial operation of the solid waste disposal system at the 

Antelope Valley Station, 11:27265 (RA;US) 
FOOD CHAINS 
Chemical Composition 


Application of some operations research techniques to food 
chain analysis problems, 11:28334 (J;US) 
FOOD IRRADIATION 


See FOOD PROCESSING 
FOOD PROCESSING 
Energy Consumption 
Prospects for US basic industries, 1986-2000: implications for 
electricity demand, 11:27533 (R;US) 
Equipment 
Food service equipment research workshop. Proceedings, 
11:27552 (R;US) 
Power Demand 
Prospects for US basic industries, 1986-2000: implications for 
electricity demand, 11:27533 (R;US) 
FORCED CONVECTION 
Fuel Channels 
Forced heat convection in semi-open channels with equilateral 
triangle lattice rod array, 11:28016 (R;IL;In Hebrew) 
FOREST LITTER 
Natural organic debris on the forest floor. 
Decomposition 
Arthropod and decomposition studies at the WIPP site, 
October-November, 1980, 11:28367 (RA;US) 
FORESTS 
Acid Rain 
Advances in control technology for acid deposition, 11:28389 
(R;US) 
Damage 
Examination of the wood quality of affected firs and spruces of 
important forest areas in Baden-Wuerttemberg use materials 
and application testing, 11:28563 (RA;DE;In German) 
Productivity 
Atmospheric deposition and canopy interaction of major ions 
in a forest, 11:28337 (J;US) 
Radiation damage to forest surrounding an unshielded fast 
reactor, 11:28558 (J;US) 
Short Rotation Cultivation 
Development of forest harvesting technology: application in 
short-rotation intensive-culture (SRIC) woody biomass, 
11:27161 (R;US) 





FORMALDEHYDE 
Ecological Concentration 
Preliminary formaldehyde testing results for the Residential 
Standards Demonstration Program. Program results report 
Number 1, 11:28249 (R;US) 


Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 

Pattern Recognition 

Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 

Potential Energy 

[Theoretical studies of combustion dynamics]. Finl technical 

report, 11:27841 (R;US) 
Vibrational States 

[Theoretical studies of combustion dynamics]. Finl technical 

report, 11:27841 (R;US) 
FORMALIN 
See FORMALDEHYDE 


Extraction of organic compounds from solid samples, 11:27826 
(J;US) 
FORMIC ACID 
Catalytic Effects 
Acid catalyzed depolymerization of coal by hydride donors. 
Final report, 11:26836 (R;US) 
FORMIC ALDEHYDE 
See FORMALDEHYDE 
FORMING (MATERIALS) 
See MATERIALS WORKING 
FORMOL 
See FORMALDEHYDE 
FORMOSA 
See TAIWAN 
FORSCHUNGSREAKTOR GEESTHACHT-1 
See FRG-1 REACTOR 
FOSSIL FUEL RESERVES 
See FOSSIL FUELS 
FOSSIL FUELS 


See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PEAT 
PETROLEUM 


Research Programs 

Summary of AR and TD/APT contracts and grants, 11:26816 
(R;US) 

Summary of university contracts and grants supported by the 
Office of Fossil Energy, FY85, 11:26815 (R;US) 

FOSSIL-FUEL POWER PLANTS 
Air Pollution 

Environmentally acceptable power station operating on low- 
rank coal present state of technology and prospective 
development, 11:27263 (RA;US) 

Air Pollution Control 

Control techniques for the emission of noxious gases for boilers 
firing Rhinish brown coals, 11:27262 (RA;US) 

Environmentally acceptable power station operating on low- 
rank coal present state of technology and prospective 
development, 11:27263 (RA;US) 

Performance of a multiple atomizer dry flue gas desulfurization 
system at United Power Association's Stanton Station, 
11:27264 (RA;US) 

Thirteenth biennial lignite symposium: technology and 
utilization of low-rank coals proceedings. Volume 1, 
11:26901 (R;US) 

Ashes 

Alkali atom impact reactions on coal combustion substrates. 
Interim report, June 15, 1985-March 15, 1986, 11:26906 
(R;US) 

Initial operation of the solid waste disposal system at the 
Antelope Valley Station, 11:27265 (RA;US) 
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Boilers 
High reactivity sorbents for SO2 control, 11:27290 (R;US) 
Instrument system to monitor fouling in the convection section 
of pulverized coal fired utility boilers (preliminary results), 
11:27215 (RA;US) 
Performance optimization of a North Dakota lignite fired 
utility boiler, 11:27214 (RA;US) 
Use of vermiculite as a fireside additive to reduce superheater 
fouling, 11:26903 (RA;US) 
Water sootblowing at the Big Stone Plant, 11:27216 (RA;US) 
Coal Deposits 
Design and early operating experience of 150 MW Mae Moh 
steam generating units, 11:27219 (RA;US) 
Combustion Products 
High reactivity sorbents for SO2 control, 11:27290 (R;US) 


Overview of the Antelope Valley Station: operating 
experiences with a lignite fired boiler and ‘dry’ sulfur dioxide 
scrubber, 11:27218 (RA;US) 

Dry Scrubbers 

Overview of the Antelope Valley Station: operating 
experiences with a lignite fired boiler and ‘dry’ sulfur dioxide 
scrubber, 11:27218 (RA;US) 

Electric Generators 

CP and L methodology for rotor life assessment, 11:27228 
(RA;US) 

Generator rotor evaluation, 11:27225 (RA;US) 

Improvements needed in rotor NDE, 11:27240 (RA;US) 

Methodology for predicting torsional fatigue life of turbine- 
generator shafts, 11:27248 (RA;US) 

NDE evaluation of rotors, 11:27237 (RA;US) 

Probabilistic approaches to life assessment, 11:27242 (RA;US) 

Experiment Planning 

Study of utility boilers for a coal-water-slurry demonstration 
test. Final report (Selection of oil-fired boiler design for 
testing; CWS), 11:27258 (R;US) 

Flue Gas 

Pilot evaluation of combined particulate and SO2 removal 

using a fabric filter system, 11:27261 (RA;US) 
Fly Ash 

Alkali atom impact reactions on coal combustion substrates. 
Interim report, June 15, 1985-March 15, 1986, 11:26906 
(R;US) 

Initial operation of the solid waste disposal system at the 
Antelope Valley Station, 11:27265 (RA;US) 

Heat Exchangers 

Inspection of a seawater cooled plate heat exchanger of 254 
SMO in the Naantali power station, 11:27259 (RA;SE;In 
Swedish) 

Heaters 

Thermal and mechanical behaviour of high-pressure feed 
heaters at recent EDF fossil-fired and nuclear power 
stations, 11:27976 (TG;GB) 

Pollution Control 

Achieving environmental goals: is control technology ready 

for coal, 11:27260 (RA;US) 
Steam Generators 

Design and early operating experience of 150 MW Mae Moh 

steam generating units, 11:27219 (RA;US) 
Steam Turbines 

Advancements in turbine NDE and diagnostics: an EPRI 
perspective, 11:27241 (RA;US) 

Alsthom-Atlantique’s experience with rotors weld repair, 
11:27256 (RA;US) 

Assessment and improvements to the SAFER code, 11:27243 
(RA;US) 

CP and L methodology for rotor life assessment, 11:27228 
(RA;US) 

Creep and creep-fatigue damage in steam turbine rotors: results 
of an EPRI survey, 11:27250 (RA;US) 

Creep-fatigue life prediction of turbine rotors, 11:27235 
(RA;US) 

Determination and appraisal of useful life expectancy of HP 
and IP rotor shafts: consequences for design, manufacture, 
operation and inspection, 11:27236 (RA;US) 

Discussion of critical issues, 11:27257 (RA;US) 
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Dynacon data recording and processing system for turbine 
components, 11:27230 (RA;US) 
Effects of composition on the ductility of 1Cr-1.25Mo-0.25V 
steel at elevated temperature, 11:27246 (RA;US) 
Failure analysis of a circumferentially cracked steam turbine 
shaft, 11:27251 (RA;US) 
Improvements needed in rotor NDE, 11:27240 (RA;US) 
Improvements to SAFER and its application to an HP rotor, 
11:27245 (RA;US) 
In-service degradation of toughness of steam turbine rotors, 
11:27247 (RA;US) 
Inspection procedures for rotors, 11:27238 (RA;US) 
Life assessment and improvement of turbo-generator rotors for 
fossil plants, 11:27221 (R;US) 
Life assessment of General Electric large steam turbine rotors, 
11:27232 (RA;US) 
Life extension technique for large steam turbine rotors, 
11:27231 (RA;US) 
Major turbine rotor weld repairs utilizing partial forgings, 
11:27252 (RA;US) 
Metallurgical factors affecting the reliability of fossil steam 
turbine rotors, 11:27222 (RA;US) 
Metallurgical aspects of remanent life assessment of high 
temperature rotor forgings, 11:27234 (RA;US) 
Methodology for predicting torsional fatigue life of turbine- 
generator shafts, 11:27248 (RA;US) 
Miniature specimens to assess rotor properties for life 
prediction studies, 11:27227 (RA;US) 
NDE evaluation of rotors, 11:27237 (RA;US) 
On-line monitoring of turbine rotors with specific reference to 
shaft cracking, 11:27239 (RA;US) 
Probabilistic approaches to life assessment, 11:27242 (RA;US) 
Recent advances in predicting creep crack growth in steam- 
turbine rotor materials, 11:27249 (RA;US) 
Rotor life evaluation: US and European practice, 11:27233 
(RA;US) 
Stress analysis methods, 11:27244-(RA;US) 
Summary of TVA’s recent experience with boresonic 
inspection and rotor repair, 11:27226 (RA;US) 
Turbine rotor inspection program at American Electric Power, 
11:27229 (RA;US) 
Weld repair procedures and experience, 11:27253 (RA;US) 
Weld repairs on fossil LP rotors, 11:27254 (RA;US) 
Weld repair of Shawville No. 4 LP rotor, 11:27255 (RA;US) 
Turbogenerators 
Overview of life assessment technology for turbogenerator 
rotors, 11:27223 (RA;US) 
Summary of TVA’s recent experience with boresonic 
inspection and rotor repair, 11:27226 (RA;US) 
FOSSILS 
Age Estimation 
Electron etic resonance: a new method of quaternary 
dating, 11:28621 (R;BR;In Portuguese) 
FOULING 
Pyrometers 
Instrument system to monitor fouling in the convection section 
of pulverized coal fired utility boilers (preliminary results), 
11:27215 (RA;US) 
FRACTIONATION 
Field-flow fractionation in the analysis of energy-related 
materials. Final report, February 1, 1983-March 31, 1986, 
11:27771 (R;US) 
FRACTURE MECHANICS 
Mathematical Models 
Comparison of old and new damage models, 11:26949 (RA;US) 
FRACTURE PROPERTIES 
Computerized Simulation 
Comparison of old and new damage models, 11:26949 (RA;US) 
FRACTURE STRENGTH 
See FRACTURE PROPERTIES 
FRACTURE TOUGHNESS 
See FRACTURE PROPERTIES 
FRACTURED FORMATIONS 
See FRACTURED RESERVOIRS 


FRACTURED RESERVOIRS 
Volume 
Fractured geothermal reservoir growth induced by heat 
extraction, 11:27209 (R;US) 
FRACTURES (BONE) 
See BONE FRACTURES 
FRAGMENTS (FALLOUT) 
See FALLOUT 
FRAGMENTS (PARTICLES) 
See PARTICLES 
FRANCE 
Fuel Cycle 
International nuclear fuel cycle fact book. Revision 6, 11:27018 
(R;US) 
FREE ELECTRON LASERS 
Accelerators 
The accelerator for the Los Alamos free-electron laser-IV, 
11:28005 (J;US) 
Beam Analyzers 
Electron-beam diagnostics and results for the Los Alamos free- 
electron laser, 11:28006 (J;US) 
Beam Monitoring 
Electron-beam diagnostics and results for the Los Alamos free- 
electron laser, 11:28006 (J;US) 
Beam Monitors 
Electron-beam diagnostics and results for the Los Alamos free- 
electron laser, 11:28006 (J;US) 
Beam Optics 
The effects of linear-accelerator noise on the Los Alamos free- 
electron laser, 11:28007 (J;US) 
Betatron Oscillations 
Betatron motion and optical deflection in free electron lasers, 
11:28102 (R;US) 
Electron Beam Pumping 
High-gain free electron lasers using induction linear 
accelerators, 11:28002 (J;US) 
Optical performance of the Los Alamos free-electron laser, 
11:28003 (J;US) 
Feasibility Studies 
High-gain free electron lasers using induction linear 
accelerators, 11:28002 (J;US) 
Instability 
The effects of linear-accelerator noise on the Los Alamos free- 
electron laser, 11:28007 (J;US) 
Mathematical Models 
Betatron motion and optical deflection in free electron lasers, 
11:28102 (R;US) 
Simplified analysis of free-electron lasers using Madey’s 
theorem, 11:28008 (J;US) 
Performance 
Optical performance of the Los Alamos free-electron laser, 
11:28003 (J;US) 
Raman Spectra 
Raman spectra and the Los Alamos free-electron laser, 
11:28004 (J;US) 
Stimulated Emission 
Simplified analysis of free-electron lasers using Madey’s 
theorem, 11:28008 (J;US) 
Systems Analysis 
The effects of linear-accelerator noise on the Los Alamos free- 
electron laser, 11:28007 (J;US) 
Uses 
Capabilities of broudly-tunable free-electron lasers, 11:28011 
(;US) 
FREE RADICALS 
See RADICALS 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRG-1 REACTOR 
Gesell fuer Kernenergieverwertung in Schiffbau und Schiffarht 
mbH, Geesthacht, Schleswig-Holstein, Federal Republic of 
Germany 
Burnup 
Thermal neutron flux density distribution measurements for the 
determination of power and burnup distribution of the 
research reactor FRG-1, 11:27370 (R;DE;In German) 





FRG-1 REACTOR 
Power Density 


Power Density 
Thermal neutron flux density distribution measurements for the 
determination of power and burnup distribution of the 
research reactor FRG-i, 11:27370 (R;DE;In German) 
FRJ-2 REACTOR 
Kernforschungsanlage Juelich GmbH, Juelich, Nordrhein- 
Westfalen, Federal Republic of Germany 
Fuel Elements 
KUEBEL. A Fortran program for computation of cooling- 
agent-distribution within reactor fuel-elements, 11:27372 
(R;DE;In German) 
Reactor Cores 
KUEBEL. A Fortran program for computation of cooling- 
agent-distribution within reactor fuel-elements, 11:27372 
(R;DE;In German) 
FRUIT (SEEDS) 
See SEEDS 
FTR REACTOR (RICHLAND) 
See FFTF REACTOR 
FUCOSE 
See HEXOSES 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
Destructive Testing 
Post-reactor investigation of irradiated fuel elements of power 
reactors, 11:27358 (RA;XA) 
Fasteners 
Detachable connection for a nuclear reactor fuel assembly, 
11:27359 (P;US) 
Heat Transfer 
THETIS 80% blocked cluster experiment. Part 4. Gravity 
reflood experiments, 11:27377 (R;GB) 
THETIS 80% blocked cluster experiment. Part 2. Single-phase 
cooling experiments, 11:27375 (R;GB) 
THETIS 80% blocked cluster experiment. Part 3. Forced 
reflood experiments, 11:27376 (R;GB) 
Hydraulics 
THETIS 80% blocked cluster experiment. Part 4. Gravity 
reflood experiments, 11:27377 (R;GB) 
THETIS 80% blocked cluster experiment. Part 2. Single-phase 
cooling experiments, 11:27375 (R;GB) 
THETIS 80% blocked cluster experiment. Part 3. Forced 
reflood experiments, 11:27376 (R;GB) 
Nondestructive Testing 
Post-reactor investigation of irradiated fuel elements of power 
reactors, 11:27358 (RA;XA) 
Performance 
BWR MOxX fuel data from the DODEWAARD demonstration 
assemblies, 11:27301 (RA;XA) 
Fuel performance experience from recent site examinations, 
11:27326 (RA;XA) 
Performance Testing 
BWR MOxX< fuel data from the DODEWAARD demonstration 
assemblies, 11:27301 (RA;XA) 
Effects of extended burnup on PWR cladding and fuel 
properties, 11:27304 (RA;XA) 
Proving test on the reliability for PWR 15 x 15 fuel assemblies 
in Japan, 11:27324 (RA;XA) 
Surveillance and development programs in French power 
reactors, 11:27325 (RA;XA) 
Post-Irradiation Examination 
BWR MOX fuel data from the DODEWAARD demonstration 
assemblies, 11:27301 (RA;XA) 
Dimensional behaviour of LWR fuel, 11:27305 (RA;XA) 
Effects of extended burnup on PWR cladding and fuel 
properties, 11:27304 (RA;XA) 
Experience of disassembly of irradiated power reactor fuel at 
JAERI, 11:27312 (RA;XA) 
Fuel performance experience from recent site examinations, 
11:27326 (RA;XA) 
Irradiated PWR fuel test and control facilities available at the 
Saclay Nuclear Research Centre, 11:27328 (RA;XA) 
Post-irradiation examination (PIE) of Tsuruga fuel, Part-2, 
11:27303 (RA;XA) 
Post-reactor investigation of irradiated fuel elements of power 
reactors, 11:27358 (RA;XA) 
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Proving test on the reliability for PWR 15 x 15 fuel assemblies 
in Japan, 11:27324 (RA;XA) 
Recent development of post-irradiation examination techniques 
at NFD, 11:27314 (RA;XA) 
Surveillance and development programs in French power 
reactors, 11:27325 (RA;XA) 
Quality Assurance 
Proving test on the reliability for BWR 8x8 fuel assemblies in 
Japan, 11:27300 (RA;XA) 
Quality Control 
Proving test on the reliability for BWR 8x8 fuel assemblies in 
Japan, 11:27300 (RA;XA) 
Reliability 
Proving test on the reliability for BWR 8x8 fuel assemblies in 
Japan, 11:27300 (RA;XA) 
Proving test on the reliability for PWR 15 x 15 fuel assemblies 
in Japan, 11:27324 (RA;XA) 
FUEL ASSEMBLY DISMANTLING 
Remote Handling Equipment 
Experience of disassembly of irradiated power reactor fuel at 
JAERI, 11:27312 (RA;XA) 
Specifications 
Experience of disassetnbly of irradiated power reactor fuel at 
JAERI, 11:27312 (RA;XA) 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 
Corrosion 
Effects of extended burnup on PWR cladding and fuel 
properties, 11:27304 (RA;XA) 
On-site evaluation of crud build-up and clad oxidation level, 
11:27327 (RA;XA) 
Some methods for post-irradiation examination of power 
reactor fuel elements, 11:27313 (RA;XA) 
Creep 
Transition stress in the creep of alpha phase zircaloy-4 at high 
temperature, 11:27320 (R;GB) 
Deformation 
Dimensional behaviour of LWR fuel, 11:27305 (RA;XA) 
Transition stress in the creep of alpha phase zircaloy-4 at high 
temperature, 11:27320 (R;GB) 
Mechanical Tests 
Irradiation creep test of Zircaloy-4 cladding, 11:27323 
(RA;XA) 
Measurement of mechanical properties of cladding tubes by 
ring samples, 11:27355 (RA;XA) 
Post-Irradiation Examination 
Dimensional behaviour of LWR fuel, 11:27305 (RA;XA) 
Effects of the fast neutron irradiation on the mechanical 
properties of recrystallized Zircaloy-2 cladding, 11:27306 
(RA;XA) 
Irradiation creep test of Zircaloy-4 cladding, 11:27323 
(RA;XA) 
Some methods for post-irradiation examination of power 
reactor fuel elements, 11:27313 (RA;XA) 
FUEL CELL CATALYSTS 
See ELECTROCATALYSTS 
FUEL CELLS 
Electrocatalysts 
Fuel cell electrocatalysis. Annual report, FY 1985, 11:27650 
(R;US) 
Membranes 
Application of fuel cells to chlorine caustic membrane 
technology. Monthly status report, March 1-March 31, 1986, 
11:27538 (R;US) 
FUEL CYCLE 
International nuclear fuel cycle fact book. Revision 6, 11:27018 
(R;US) 
Nuclear power and its fuel cycle (No text, visual aids only), 
11:27508 (R;US) 
Uranium-232 production in current design LWRs, 11:27315 
(R;US) 
IAEA Safeguards 
Fuel cycle based safeguards, 11:27058 (R;DE) 
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FUEL ELEMENT CLUSTERS 
Forced Convection 
Forced heat convection in semi-open channels with equilateral 
triangle lattice rod array, 11:28016 (R;IL;In Hebrew) 
FUEL GAS 
See also NATURAL GAS 
Calorific Value 
Fixed-bed gasification of low rank coals: performance in an 
industrial gasifier, 11:26829 (RA;US) 
Fixed-bed gasification of North Dakota lignite, 11:26830 
(RA;US) 
Chemical Composition 
Experimental testing of a catalytically treated coal in a 
moving-bed gasifier. Final report, 11:26847 (R;US) 
Fixed-bed gasification of low rank coals: performance in an 
industrial gasifier, 11:26829 (RA;US) 
Fixed-bed gasification of North Dakota lignite, 11:26830 
(RA;US) 
Purification 
Progress in Rheinbraun’s Hydrogasification (HK V) and High- 
Temperature Winkler (HTW) processes for converting 
Rhenish lignite into gaseous products, 11:26831 (RA;US) 
Sulfur Content 
Coal gasification in the iron bath. Extended research and 
optimizing program. Final report, 11:26818 (R;DE;In 
German) 
FUEL INJECTION SYSTEMS 
Manuals 
Installation, maintenance and operating manual for the Lucas- 
type fuel injection system of the 13B rotary engine, 11:27590 
(TG;US) 
Testing 
Fuel injection system for shock tube studies of the ignition of 
preheated fuels, 11:27965 (R;US) 
FUEL PELLETS 
Ablation 
Comment on "Energy transduction in pellet-injected plasmas”, 
11:29037 (J;US) 
Mayers responds, 11:29038 (J;US) 
FUEL PENCILS 
See FUEL PINS 
FUEL PINS 
Post-Irradiation Examination 
Irradiation experiment Mol-18/1A1 of the SNR operational 
transient program, 11:27337 (R;DE;In German) 
Transients 
Irradiation experiment Mol-18/1A1 of the SNR operational 
transient program, 11:27337 (R;DE;In German) 
FUEL PLATES 


ty 
Thermal compatibility studies of unirradiated uranium silicide 
dispersed in aluminum, 11:26971 (J;US) 
Temperature Effects 
Thermal compatibility studies of unirradiated uranium silicide 
dispersed in aluminum, 11:26971 (J;US) 
FUEL REPROCESSING 
See REPROCESSING 
FUEL REPROCESSING PLANTS 


See also SELLAFIELD REPROCESSING PLANT 
WEST VALLEY PROCESSING PLANT 


Equipment 
Operating experience and development of fluidized-bed 
denitrators for UNH at Tokai Reprocessing Plant, 11:26977 
(RA;JP) 
Liquid Wastes 
Chemical denitration of nitric acid containing low and 
intermediate level effluents with formic acid, 11:27016 
(R;DE;In German) 
Mixer-Settlers 
Experience of extraction process in PWR spent fuel (- 20,000 
MWD/MTV) reprocessing, 11:26978 (RA;JP) 
Off-Gas Systems 
Method for freezing out xenon from the dissolver off-gas from 
fuel reprocessing plants, 11:27015 (R;DE;In German) 
Radioactive Waste Processing 
Chemical denitration of nitric acid containing low and 
intermediate level effluents with formic acid, 11:27016 
(R;DE;In German) 


Site Selection 

Report on measurements of terrestrial radiation and the 
radiological burden of surface water and groundwater in the 
Schwandorf region, 11:26972 (R;DE;In German) 

FUEL RODS 
Defects 

PIE techniques used in the Studsvik hot cells for analysing 

different stages of fuel rod defects, 11:27311 (RA;XA) 
Deformation 

Dimensional behaviour of LWR fuel, 11:27305 (RA;XA) 

Effects of extended burnup on PWR cladding and fuel 
properties, 11:27304 (RA;XA) 

Eddy Current Testing 
Equipment for eddy-current examination of irradiated fuel 
element claddings, 11:27356 (RA;XA) 
Elongation 
Dimensional behaviour of LWR fuel, 11:27305 (RA;XA) 
Fission Product Release 

Behavior of gaseous and volatile fission products in BWR fuel 
rods, 11:27308 (RA;XA) 

Determination of the irradiation time elapsed after release of 
volatile fission products in water reactor fuel, 11:27310 
(RA;XA) 

Helium generation and its effect on BWR fuel rods, 11:27307 
(RA;XA) 

Non-destructive determination of fission gas release in ramp- 
tested LWR fuel rods: Methods and experience, 11:27309 
(RA;XA) 

Gas Production Rates 

Helium generation and its effect on BWR fuel rods, 11:27307 

(RA;XA) 
Nondestructive Testing 

Determination of the irradiation time elapsed after release of 
volatile fission products in water reactor fuel, 11:27310 
(RA;XA) 

Non-destructive determination of fission gas release in ramp- 
tested LWR fuel rods: Methods and experience, 11:27309 
(RA;XA) 

Packaging 

International safeguards at facilities employing spent fuel rod 

consolidation, 11:27061 (R;US) 
Performance 

Helium generation and its effect on BWR fuel rods, 11:27307 

(RA;XA) 
Post-Irradiation Examination 

Determination of the irradiation time elapsed after release of 
volatile fission products in water reactor fuel, 11:27310 
(RA;XA) 

Dimensional behaviour of LWR fuel, 11:27305 (RA;XA) 

Equipment for eddy-current examination of irradiated fuel 
element claddings, 11:27356 (RA;XA) 

Non-destructive determination of fission gas release in ramp- 
tested LWR fuel rods: Methods and experience, 11:27309 
(RA;XA) 

On-site evaluation of crud build-up and clad oxidation level, 
11:27327 (RA;XA) 

PIE techniques used in the Studsvik hot cells for analysing 
different stages of fuel rod defects, 11:27311 (RA;XA) 

Qualitative Chemical Analysis 
Analytical Chemistry Laboratory progress report for FY 1985, 
11:27764 (R;US) 
FUEL SHEATHS 
See FUEL CANS 
FUEL SLUGS 
See FUEL RODS 
FUEL SLURRIES 
Chemical Preparation 

Low-rank coal research. Quarterly technical progress report, 

January-March 1985, 11:26814 (R;US) 
Combustion 

Study of utility boilers for a coal-water-slurry demonstration 

test. Final report, 11:27258 (R;US) 
Demonstration Programs 

Study of utility boilers for a coal-water-slurry demonstration 

test. Final report, 11:27258 (R;US) 





Statement of work on alternative anodic reactions in water 
splitting. Final report, September 1981-December 1982, 
11:27069 (R;US) 


Transport . 
Shipping and handling of slurry pipelined coal - alone and in 
blends, 11:26890 (R;AU) 
Performance Testing 
Study of utility boilers for a coal-water-slurry demonstration 
test. Final report, 11:27258 (R;US) 


Low-rank coal research. Quarterly technical progress report, 
January-March 1985, 11:26814 (R;US) 


HERMES: results of the interfuel substitution model in 
Greece. Final report, 11:27522 (R;DE) 
FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUEL-COOLANT INTERACTIONS 
Risk Assessment 
The effect of core melt-coolant interactions on severe accident 
risks in light water reactors, 11:27445 (BA;US) 
FUELS (NUCLEAR) 
See NUCLEAR FUELS 
FUGEN ATR 
See JATR REACTOR 


See AEROSOLS 

FUNCTION (BIOLOGICAL) 
See BIOLOGICAL FUNCTIONS 

FUNCTIONS 


See also BIOLOGICAL FUNCTIONS 
STRUCTURE FUNCTIONS 
WAVE FUNCTIONS 


ity 
Normal families and isolated singularities of meromorphic 
functions, 11:28964 (R;XA) 
FUNGI 
See also NEUROSPORA 
Comparative Evaluations 
Biodegradation and bioconversion of coals by fungi. Quarterly 
progress report No. 2, January 1-March 31, 1986, 11:26846 
(R;US) 
Survival Time 
Factors influencing survival of vesicular-arbuscular mycorrhiza 
propagules during topsoil storage, 11:26870 (J;GB) 
Viability 
Naturally occurring variation in the inducibility of pisatin 
demethylating activity in Nectria haematococca mating 
population VI, 11:28463 (J;DE) 
FURNACES 
See also GAS FURNACES 


Natural gas in the constructional ceramics production. Energy 
conservation and efficient energy use with roller ovens and 
microcomputers, 11:27581 (R;DE;In German) 

Process Control 

Natural gas in the constructional ceramics production. Energy 
conservation and efficient energy use with roller ovens and 
microcomputers, 11:27581 (R;DE;In German) 

FUSES 
Eddy Current Testing 

Feasibility study to assess the use of the four quadrant eddy 
current test method for inspecting 0.042-inch diameter mild 
detonator fuse, 11:28034 (R;US) 

FUSION (BONDING, NONMETALLIC) 

See BONDING 
FUSION ENERGY 

See THERMONUCLEAR REACTORS 
FUSION REACTIONS 

See HEAVY ION FUSION REACTIONS 
FUSION REACTORS 

See THERMONUCLEAR REACTORS 
FUSION (WELDING) 

See WELDING 


See FUSES 
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G CODES 
User’s manual for the VAX-Gerber link software package. 
Revision 1.0, 11:29146 (R;US) 
GADOLINIUM COMPOUNDS 
Crystal Growth 
Uniformly-doped Cr, Nd:GGG crystals. Final report, January 
1, 1985-December 31, 1985 (GdGa garnet), 11:27742 (R;US) 
GAGES (STRAIN) 
See STRAIN GAGES 
GALAXIES 
Mass Distribution 
Environment effects on the flattening distribution of galaxies, 
11:28657 (R;BR) 
Neutrinos 
Solar System constraints and signatures for dark-matter 
candidates, 11:28659 (J;US) 
GALAXY CLUSTERS 
Microwave Radiation 
A search for the Sunyaev-Zel’dovich effect at A = 3 
millimeters, 11:28670 (J;US) 
GALLBLADDER 


See BILIARY TRACT 
GALLIUM 
X-Ray Fluorescence Analysis 
Trace element determination using synchrotron radiation, 
11:27825 (J;US) 
GALLIUM ARSENIDE SOLAR CELLS 
Design 


Monolithic cascade-type solar cells, 11:27136 (R;US) 
Efficiency 
Monolithic cascade-type solar cells, 11:27136 (R;US) 
Fabrication 
Development of a thin AlGaAs solar cell, 11:27158 (R;US) 
Measuring Methods 
Characterization of GaAs solar elements - physical basis and 
measurements, 11:27152 (RA;DE;In German) 
Physical Properties 
Characterization of GaAs solar elements - physical basis and 
measurements, 11:27152 (RA;DE;In German) 
Testing 
Development of a thin AlGaAs solar cell, 11:27158 (R;US) 
GALLIUM ARSENIDES 
Absorptivity 
Antisite-related defects in plastically deformed GaAs, 11:27750 
(J;US) 
Crystal Defects 
Antisite-related defects in plastically deformed GaAs, 11:27750 
G;US) 
Crystal Structure 
Crystallographic relationships between GaAs, As and Ga2Os at 
the GaAs-thermal oxide interface, 11:27759 (J;NL) 
Deformation 
Antisite-related defects in plastically deformed GaAs, 11:27750 
G;US) 
Electron Drift 
Electron drift velocity in Gasub(0.47) Insub(0.53)As at very 
high fields, 11:27738 (RA;AT) 
Electron Microscopy 
Crystallographic relationships between GaAs, As and Ga2Os at 
the GaAs-thermal oxide interface, 11:27759 (J;NL) 
Ion Implantation 
Rapid thermal annealing of ion-implanted silicon and gallium 
arsenide, 11:27760 (J;US) 
Tonization 
Impact ionization in InP and GaAs, 11:27735 (RA;AT) 
Oxidation 
Crystallographic relationships between GaAs, As and Ga2Os at 
the GaAs-thermal oxide interface, 11:27759 (J;NL) 
Physical Radiation Effects 
Energy deposition in gallium arsenide. Final report, 11:27601 
(R;US) 





145S / ERA-11/12 


Potentials 
Spectroscopy of GaAs quantum wells, 11:28947 (R;US) 
Quantum Mechanics 
Spectroscopy of GaAs quantum wells, 11:28947 (R;US) 
Recombination 
Recombination of confined carriers in Insub(0.53) Gasub(0.47) 
As/InP and Insub(0.75) Gasub(0.25) Assub(0.5) 
Psub(0.5)/InP interfaces, 11:27737 (RA;AT) 
GALLIUM COMPOUNDS 


See also GALLIUM ARSENIDES 
GALLIUM OXIDES 


Crystal Growth 
Uniformly-doped Cr, Nd:GGG crystals. Final report, January 
1, 1985-December 31, 1985 (GdGa garnet), 11:27742 (R;US) 
GALLIUM OXIDES 
Electron Microscopy 
Crystallographic relationships between GaAs, As and GazQOs at 
the GaAs-thermal oxide interface, 11:27759 (J;NL) 
GALLSTONES 
See BILIARY TRACT 
GALVANIC CORROSION 
See ELECTROCHEMICAL CORROSION 
GAMMA DETECTION 
Multiwire Proportional Chambers 
Multiwire proportional quantameter with a cellular gap 
structure, 11:28141 (R;DE) 
GAMMA DOSIMETRY 
Sensitivity 
Investigation of dosimeter properties in mixed neutron-photon 
radiation fields, 11:28153 (R;DE;In German) 
GAMMA RADIATION 
Chemical Radiation Effects 
Behavior of actinide containing glasses during 
irradiation in a saturated tuff environment, 11:27031 (J;US) 
One- and two-electron reduction of aluminum and tin 
pyridylporphyrins. A kinetic spectrophotometric study, 
11:27928 (J;US) 
Spectrophotometry 
One- and two-electron reduction of aluminum and tin 
pyridylporphyrins. A kinetic spectrophotometric study, 
11:27928 (J;US) 
Superradiance 
Kinetics of nuclear super-radiance, 11:27998 (J;US) 
GAMMA REACTIONS 
See PHOTONUCLEAR REACTIONS 
GAMMA SPECTRA 
Data Analysis 
GAUSS VIII: a computer program for the nuclide activity 
analysis of y-ray spectra from GE semiconductor 
spectrometers, 11:28146 (R;US) 
GAMMA SPECTROMETERS 
Anticoincidence 
Monte Carlo simulation of complex Germanium detector 
systems and Compton suppression spectrometers, 11:28147 
(R;DE) 
GAMMA SPECTROSCOPY 
Codes 
GAUSS VIII: a computer program for the nuclide activity 
analysis of y-ray spectra from GE semiconductor 
spectrometers, 11:28146 (R;US) 
Ge Semiconductor Detectors 
GAUSS VIII: a computer program for the nuclide activity 
analysis of y-ray spectra from GE semiconductor 
spectrometers, 11:28146 (R;US) 
GARNETS 
For silicate garnets only. 
Crystal Growth 
Uniformly-doped Cr, Nd:GGG crystals. Final report, January 
1, 1985-December 31, 1985 (GdGa garnet), 11:27742 (R;US) 
GAS COMPRESSORS 
Cooling 
Study to determine the cost-effectiveness of using steam- 
injected gas turbines with coal gasification equipment. Final 
report (Intercooling), 11:27220 (R;US) 


GAS CONDENSATES 
Chemical Composition 
New three phase equilibrium model (oil-gas-brine) used to 
interpret production of liquid hydrocarbons from a 
geopressured gas well, 11:26942 (R;US) 
Solubility 
New three phase equilibrium model (oil-gas-brine) used to 
interpret production of liquid hydrocarbons from a 
geopressured gas well, 11:26942 (R;US) 
GAS COOLANTS 
See GASES 
GAS COOLED REACTORS 
Neutron Flux 
Geometry-independent approach to coarse-mesh neutron 
diffusion calculations, 11:27332 (R;US) 
GAS FUELS 
See also FUEL GAS 
Droplets 
Ignition and combustion of fuel droplets and the ignition of 
premixed fuels by hot cylindrical surfaces, 11:27950 (R;US) 
GAS FURNACES 
Technology Assessment 
Technical and economic assessment of condensing space 
heating systems, 11:27541 (R;US) 
GAS HYDRATES 
Stability 
Geological evolution and analysis of confirmed or suspected 
gas hydrate localities. Volume 3. Basin analysis, formation 
and stability of gas hydrates in the western Gulf of Mexico, 
11:26938 (R;US) 
Synthesis 
Geological evolution and analysis of confirmed or suspected 
gas hydrate localities. Volume 3. Basin analysis, formation 
and stability of gas hydrates in the western Gulf of Mexico, 
11:26938 (R;US) 
GAS LASERS 


See also CARBON DIOXIDE LASERS 
METAL VAPOR LASERS 


Efficiency 

Electron-beam pumped KrF laser extraction measurements for 

high Kr concentration gas mixtures, 11:27999 (J;US) 
Electron Beam Pumping 

Electron-beam pumped KrF laser extraction measurements for 

high Kr concentration gas mixtures, 11:27999 (J;US) 
GAS SPILLS 
Environmental Impacts 

Preliminary assessment of the health and environmental 
impacts of transporting M55 rockets from Lexington-Blue 
Grass Depot activity, Anniston Army depot, and Umatilla 
depot activity to alternative disposal facilities, 11:28564 
(R;US) 

Health Hazards 

Preliminary assessment of the health and environmental 
impacts of transporting M55 rockets from Lexington-Blue 
Grass Depot activity, Anniston Army depot, and Umatilla 
depot activity to alternative disposal facilities, 11:28564 
(R;US) 

GAS TURBINE ENGINES 
Combustion Chambers 

Phenomenological study of the behavior of some silica formers 

in a high velocity jet fuel burner, 11:27690 (R;US) 
GAS TURBINES 
Cogeneration 

Generic studies of advanced fluid bed air heater technology. 
Topical report Number 4. Task 4. Supercharged fluidized 
bed, 11:26897 (R;US) 

Generic studies of advanced fluid bed air heater technology. 
Topical report Number 3. Task 3. Topping combustors and 
pyrolysis (Use of char combustion and their fuel gas topping 
combustion), 11:26896 (R;US) 

Generic studies of advanced fluid bed air heater technology. 
Executive summary, final report (Includes topping 
combustors; pressurizing, etc.), 11:26899 (R;US) 

Generic studies of advanced fluid bed air heater technology. 
Topical report Number 5. Task 6. Energy distribution; Task 





Cogeneration 


8. Combustor development (Coal combustion with methane 
topping fuel), 11:26898 (R;US) 
Combustors 

Generic studies of advanced fluid bed air heater technology. 
Topical report Number 4. Task 4. Supercharged fluidized 
bed, 11:26897 (R;US) 

Generic studies of advanced fluid bed air heater technology. 
Executive summary, final report (Includes topping 
combustors; pressurizing, etc.), 11:26899 (R;US) 

Generic studies of advanced fluid bed air heater technology. 
Topical report Number 5. Task 6. Energy distribution; Task 
8. Combustor development (Coal combustion with methane 
topping fuel), 11:26898 (R;US) 

ive Evaluations 

Generic studies of advanced fluid bed air heater technology. 
Executive summary, final report (Includes topping 
combustors; pressurizing, etc.), 11:26899 (R;US) 

Heat Flux 

Heat transfer characteristics within an array of impinging jets. 
Effects of crossflow temperature relative to jet temperature. 
Final Report, 11:28015 (R;US) 

Rotors 

Turbine rotors from non-oxide ceramic materials. Final report, 

11:27587 (R;DE;In German) 
GAS WELLS 
See NATURAL GAS WELLS 


PYROLYTIC GASES 
SYNTHESIS GAS 


Decomposition 
Plutonium hexafluoride gas photophysics and photochemistry, 
11:27937 (J;US) 
Filtration 
Getting the measure of particles in combustion gases, 11:28306 
(J;GB) 
Fluorescence 
Plutonium hexafluoride gas photophysics and photochemistry, 
11:27937 (J;US) 


Plutonium hexafluoride gas photophysics and photochemistry, 
11:27937 (J;US) 
Qualitative Chemical Analysis 
Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 


Getting the measure of particles in combustion gases, 11:28306 
(J;GB) 
GAS-INSULATED CABLES 
1200 kV semi-flexible gas-insulated transmission program. 
Volume 2. Final report appendices, 11:27291 (R;US) 
Evaluation, design and development of a 1200 kV prototype 
termination. Final report, 11:27293 (R;US) 
Test Facilities 
1200 kV compressed gas-insulated test loop completion. Final 
report, 11:27294 (R;US) 
GAS-INSULATED SUBSTATIONS 
Gas-Insulated Cables 
Evaluation, design and development of a 1200 kV prototype 
termination. Final report, 11:27293 (R;US) 
GASOLINE 
Production 
Conversion of methanol to gasoline commercial plant study. 
Coal to gasoline via methanol, 11:27074 (R;US) 
GASTROINTESTINAL TRACT 
Radionuclide Kinetics 
Uptake and excretion of ‘**Cs from fallout simulant and 
vegetation by cotton rats, 11:28557 (J;US) 
GAUGE INVARIANCE 
Algebraic Currents 
Massive abelian gauge fields coupled with non-conserved 
currents, 11:28842 (R;JP) 
Lagrangian Field Theory 
Massive abelian gauge fields coupled with non-conserved 
currents, 11:28842 (R;JP) 
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Quantization 
Relation between generators of gauge transformations and 
subsidiary conditions on state vectors. Point mechanical 
systems with arbitrary numbers of constraints, 11:28843 


;JP) 
GAUGE TRANSFORMATIONS 
See GAUGE INVARIANCE 
GE SEMICONDUCTOR DETECTORS 
Computerized Simulation 
Monte Carlo simulation of complex Germanium detector 
systems and Compton suppression spectrometers, 11:28147 
(R;DE) 
GEESE 
Habitat 
Impacts of water levels on breeding Canada geese and the 
methodology for mitigation and enhancement in the 
Flathead drainage. Annual report 1985, 11:27097 (R;US) 
Reproduction 
Impacts of water levels on breeding Canada geese and the 
methodology for mitigation and enhancement in the 
Flathead drainage. Annual report 1985, 11:27097 (R;US) 
GEESTHACHT-1 RESEARCH REACTOR 
See FRG-1 REACTOR 
GELS 
Phase Transformations 
High field 1H NMR studies of sol-gel kinetics 
(Tetramethylonthosilicate in methanol and water), 11:27851 
(R;US) 


See GENES 
GENERAL ACCOUNTING OFFICE 
See US GAO 
GENERAL RELATIVITY THEORY 
Einstein Field Equations 
On the propagation of Einstein's equations with quasi- 
Maxwellian equations of gravity, 11:28955 (R;BR) 

GENERATORS (ELECTRIC) 

See ELECTRIC GENERATORS 
GENERATORS (PULSE) 

See PULSE GENERATORS 
GENERATORS (STEAM) 

See STEAM GENERATORS 
GENES 

Cloning 

Molecular cloning of a malyl coenzyme A lyase gene from 
Pseudomonas sp. strain AM1, a facultative methylotroph, 
11:28581 (J;US) 

DNA Sequencing 

RAD6 gene of Saccharomyces cerevisiae encodes a protein 
containing a tract of 13 consecutive aspartates, 11:23541 
G;US) 

Transcription 

Ascorbate stimulation of PAT cells causes an increase in 
transcription rates and a decrease in degradation rates of 
procollagen mRNA, 11:28428 (J;GB) 

Regulation of a Neurospora crassa extracellular RNase by 
phosphorus, nitrogen, and carbon derepressions, 11:28421 
GUS) 

GEOCHRONOLOGY 
See AGE ESTIMATION 
GEODESICS 

Trajectory scoring in geodetic coordinates using transponder- 

interrogator range data, 11:29111 (R;US) 
GEOLOGIC FAULTS 
Tectonics 
Tectonics of the Jemez lineament in the Jemez Mountains and 
Rio Grande rift, 11:28635 (J;US) 

GEOLOGIC SURVEYS 

Reviews 

Australian geoscience 1984, 11:26873 (R;AU) 
GEOLOGICAL SURVEYS 
See GEOLOGIC SURVEYS 

GEOLOGY 

Information Systems 

Directory of Government geoscience databases in Australia 
1984, 11:26874 (R;AU) 
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Reviews 
Australian geoscience 1984, 11:26873 (R;AU) 
GEOMAGNETIC FIELD 
Research Programs 
Research in particles and fields. Semiannual status report, 1 
April-30 September 1985, 11:28656 (R;US) 
GEOMAGNETIC STORMS 
See MAGNETIC STORMS 
GEOPRESSURED SYSTEMS 
Gas Condensates 
New three phase equilibrium model (oil-gas-brine) used to 
interpret production of liquid hydrocarbons from a 
geopressured gas well, 11:26942 (R;US) 
Geothermal Wells 
T-F and S/DOE Gladys McCall No. 1 well, Cameron Parish, 
Louisiana. Geopressured-geothermal well report, Volume II. 
Well workover and production testing, February 1982- 
October 1985. Final report. Part 1, 11:27207 (R;US) 
Reservoir En 
T-F and S/DOE Gladys McCall No. 1 well, Cameron Parish, 
Louisiana. Geopressured-geothermal well report, Volume II. 
Well workover and production testing, February 1982- 
October 1985. Final report. Part 1, 11:27207 (R;US) 
GEORGIA 
Coastal Waters 
Hydrographic data and freshwater content in the inner 10 
kilometers off the Georgia coast during SPREX, March- 
April 1985, 11:28649 (R;US) 
GEOTHERMAL ENERGY 


Geothermal energy abstract sets. Special report No. 14, 
11:27203 (R;US) 
Resource Potential 
Greece - structure of the energy industry, in particular energy 
source potential, 11:27497 (R;DE;In German) 
GEOTHERMAL RESOURCES 
Calculation Methods 
Resource size estimates for geothermal hot dry rock 
technology in the UK, 11:27204 (R;GB) 
Hot-Dry-Rock Systems 
Resource size estimates for geothermal hot dry rock 
technology in the UK, 11:27204 (R;GB) 
G WELLS 
Fluid Flow 
T-F and S/DOE Gladys McCall No. 1 well, Cameron Parish, 
Louisiana. Geopressured-geothermal well report, Volume II. 
Well workover and production testing, February 1982- 
October 1985. Final report. Appendices 1-7, 11:27208 (R;US) 
Testing 
T-F and S/DOE Gladys McCall No. 1 well, Cameron Parish, 
Louisiana. Geopressured-geothermal well report, Volume II. 
Well workover and production testing, February 1982- 
October 1985. Final report. Part 1, 11:27207 (R;US) 
Well Drilling 
T-F and S/DOE Gladys McCall No. 1 well, Cameron Parish, 
Louisiana. Geopressured-geothermal well report, Volume II. 
Well workover and production testing, February 1982- 
October 1985. Final report. Part 1, 11:27207 (R;US) 
GERM CELLS 
See also OOCYTES 
Dominant Mutations 
Dominant-lethal mutations and heritable translocations in mice, 
11:28455 (BA;US) 
Lethal Mutations 
Dominant-lethal mutations and heritable translocations in mice, 
11:28455 (BA;US) 
Sensitivity 
Germ cell toxicity: significance in genetic and fertility effects 
of radiation and chemicals, 11:28586 (BA;US) 
GERMAN FEDERAL REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMAN FR ORGANIZATIONS 
See also KERNFORSCHUNGSZENTRUM KARLSRUHE 
Energy Supplies 
Concept and experience of STE in the framework of the 
cooperation with developing countries. Pt. 1. Framework of 
the cooperation, 11:27489 (RA;DE;In German) 


GERMANIUM 
Impurities 
Imaging of radio-carbon clusters in high-purity germanium 
using a self-detection scheme, 11:27743 (J;US) 
Plasma Instability 
Characterization of chaotic instabilities in an electron-hole 
plasma in germanium, 11:27647 (R;US) 
Solid-State Plasma 
Characterization of chaotic instabilities in an electron-hole 
plasma in germanium, 11:27647 (R;US) 
Vacuum Evaporation 
Mass spectrometer controlled electron beam evaporation 
synthesis of multilayered materials, 11:28705 (J;US) 
GERMANIUM ALLOYS 
Microstructure 
Constitution of an Al-37.5Ge splat quenched foil: implications 
on nucleation kinetics, 11:27668 (J;US) 
Nucleation 
Constitution of an Al-37.5Ge splat quenched foil: implications 
on nucleation kinetics, 11:27668 (J;US) 
GERMANIUM DETECTORS 
See GE SEMICONDUCTOR DETECTORS 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GERMS (MICROORGANISMS) 
See MICROORGANISMS 
GIANT CELLS 
See TUMOR CELLS 
GLASS 
See also BOROSILICATE GLASS 
Absorption Spectroscopy 
Ferrous/ferric Mossbauer analysis of simulated nuclear waste 
glass with and without computer fitting, 11:27028 (J;US) 
Bragg Reflection 
Sharp diffraction maxima from an icosahedral glass, 11:27754 
(J;US) 
Chemical Composition 
Ferrous/ferric Mossbauer analysis of simulated nuclear waste 
glass with and without computer fitting, 11:27028 (J;US) 


Crystallization 
Crystallization in TA-23 glass, 11:27480 (R;US) 
Evaluation 
Development of a West Valley nuclear waste glass by 
empirical modeling, 11:27027 (J;US) 
Inhalation 
Deposition of Crocidolite asbestos and glass microfibers 
inhaled by the beagle dog, 11:28595 (J;US) 
Pneumatic Transport 
Dilute, dense-phase and maximum solid-gas transport. Sixth 
quarterly report, 11:26886 (R;US) 
Radiation Effects 
Radiation damage and durability in nuclear waste materials. 
Progress report, October 1, 1982-September 31, 1983, 
11:27725 (R;US) 


Behavior of actinide containing glasses during gamma 
irradiation in a saturated tuff environment, 11:27031 (J;US) 
Research Programs 
[Silicate aluminosilicate and borosilicate glasses and chemical 
studies by high temperature calorimetry]. Progress report, 
11:27726 (R;US) 
Retention 
Deposition of Crocidolite asbestos and glass microfibers 
inhaled by the beagle dog, 11:28595 (J;US) 
Statistical Models 
Development of a West Valley nuclear waste glass by 
empirical modeling, 11:27027 (J;US) 
Structural Chemical Analysis 
X-ray photoemission spectroscopy (XPS) study uranium, 
neptunium, and plutonium oxides in silicate-based glasses, 
11:27886 (J;US) 


[Silicate aluminosilicate and borosilicate glasses and chemical 
studies by high temperature calorimetry]. Progress report, 
11:27726 (R;US) 





GLASS MELTERS 
Biochemical Reaction Kinetics 


GLASS MELTERS 
See CERAMIC MELTERS 
GLASSY METALS 
See METALLIC GLASSES 
GLUCOPROTEINS 
Biochemical Reaction Kinetics 
Cell-cell adhesion: parameters and possible mechanisms, 
11:28426 (BA;US) 
GLUCOSE 
Bioassay 
Coupling of glucose oxidase and potassium ferrocyanide as a 
basis for a simple colorimetric estimation of glucose, 
11:28411 (R;US) 
GLUCOSIDASE 
DNA-Cloning 
Conversion of cellulose to ethanol by mesophilic bacteria. 
Proposal for continuation of DOE Contract DE-AC02- 
81ER10878, 11:27086 (R;US) 
GLUCURONIC ACID 
Biological Effects 
Glucuronide conjugation reduces the cytotoxicity but not the 
mutagenicity of benzo(a)pyrene in the CHO/HGPRT assay, 
11:28593 (J;US) 
GLUEBALLS 
Particle Production 
Glueballs in the reaction 7p — phiphin at 22 GeV/c, 11:28769 
(J;US) 
GLUONIUM 
See GLUEBALLS 


Comparative biochemistry and metabolism. Part 2. 
Naphthalene lung toxicity. Annual report, June-December 
1984, 11:28457 (R;US) 

Metabolism 

Comparative biochemistry and metabolism. Part 2. 

Naphthalene lung toxicity. Annual report, June-December 


1984, 11:28457 (R;US) 
GLYCERIN 
See GLYCEROL 
GLYCEROL 
Chemical Reaction Kinetics 
Temporal behavior of secondary ion emission from 
analyte/liquid matrix samples, 11:27822 (J;US) 
Evaporation 
Temporal behavior of secondary ion emission from 
analyte/liquid matrix samples, 11:27822 (J;US) 
GLYCINE HISPIDA 
Plant Growth 
Physiological processes in soybean inhibited by gaseous 
pollutants but not by acid rain, 11:28570 (J;GB) 
GLYCOPROTEINS 
See GLUCOPROTEINS 
GOBAR GAS 
See METHANE 
GOLD 
Dissociation Energy 
Relativistic calculations of dissociation energies and related 
properties, 11:27881 (J;US) 
Electron Emission 
Electron emission from the interaction of multiply charged 
ions with a Au(110) surface, 11:28686 (R;US) 
GOLD 197 REACTIONS 
Stopping of heavy nuclei in relativistic heavy-ion collisions, 
11:28891 (J;US) 
Deep Inelastic Scattering 
Angular momentum transfer and alignment for ?°°Pb- and 
187 Au-induced reactions, 11:28886 (RA;US) 
Fragmentation 
Multifragmentation in intermediate energy heavy ion collisions, 
11:28890 (R;US) 
GOLD 197 TARGET 
Carbon 12 Reactions 
Do medium heavy fragments give evidence for a liquid-gas 
phase transition, 11:28888 (R;DE) 
Gold 197 Reactions 
Angular momentum transfer and alignment for ?°*Pb- and 
187 Au-induced reactions, 11:28886 (RA;US) 
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Multifragmentation in intermediate energy heavy ion collisions, 
11:28890 (R;US) 
Stopping of heavy nuclei in relativistic heavy-ion collisions, 
11:28891 (J;US) 
Neon 20 Reactions 
Do medium heavy fragments give evidence for a liquid-gas 
phase transition, 11:28888 (R;DE) 
Oxygen 18 Reactions 
Do medium heavy fragments give evidence for a liquid-gas 
phase transition, 11:28888 (R;DE) 
GOLD BASE ALLOYS 
Electric Conductivity 
In situ examination of segregation and wear processes of 
precious metal electrical contact alloys, 11:27656 (R;US) 
Friction 
In situ examination of segregation and wear processes of 
precious metal electrical contact alloys, 11:27656 (R;US) 
GOLD ORES 
Geochemistry 
Investigations on the genesis of syngenetic gold-uranium 
deposits in conglomerates of the Precambrian Pongola 
Supergroup and Moodies Group including a contribution on 
the genesis of the epigenetic gold deposits of Klipwal, 
Kaapvaal Kraton, South Africa, 11:26961 (R;DE;In German) 
GRAIN ALCOHOL 
See ETHANOL 
GRAIN BOUNDARIES 
Bubble Growth 
Effect of gas resolution on the growth and interlinkage of 
grain boundary bubbles, 11:28954 (R;GB) 
Diffusion 
Grain-boundary diffusion in metals, 11:27677 (J;GB) 
GRAINS (CEREAL) 


See CEREALS 
SEEDS 


GRAMINEAE 
See GRASS 
GRAND UNIFIED THEORY 
Meetings 
Proceedings of workshop on grand unified theories and 
cosmology, 11:28835 (R;JP) 
GRANITES 
Radioactive Waste Disposal 
Typical repository conditions for generic commercial and 
defense high-level nuclear waste and spent fuel repositories 
in crystalline rock. Revision 1, 11:28640 (R;US) 
Tensile Properties 
HYDROCK - heat storage in bedrock. Construction of heat 
exchanger surfaces by means of hydraulic fracturing; the 
HYDROCK-method, 11:27472 (R;SE;In Swedish) 
GRANULAR BED FILTERS 
Comparative Evaluations 
Gas cleaning systems for the high temperature, high pressure 
fluidized bed coal combustor, 11:26911 (J;US) 
GRAPHITE 
Auger Effect 
Dynamic core-hole screening effects in the C-K VV Auger line 
shape of graphite, 11:27753 (J;US) 
Chemical Analysis 
The adsorption and catalyzed reactions of CO and CO: on 
graphite surfaces, 11:26864 (J;US) 
Chemical Reactions 
Alkali atom impact reactions on coal combustion substrates. 
Interim report, June 15, 1985-March 15, 1986, 11:26906 
(R;US) 
The adsorption and catalyzed reactions of CO and CO: on 
graphite surfaces, 11:26864 (J;US) 
Gasification 
Catalytic gasification of graphite or carbon. Quarterly report, 
October 1, 1985-December 31, 1985, 11:26850 (R;US) 
Manufacturing 
Large format fine grained graphite for solar technology, 
11:27118 (RA;DE;In German) 
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Permeability 

Alkali atom impact reactions on coal combustion substrates. 
Interim report, June 15, 1985-March 15, 1986, 11:26906 
(R;US) j 

Screening 

Dynamic core-hole screening effects in the C-KVV Auger line 

shape of graphite, 11:27753 (J;US) 
Sorptive Properties 

The adsorption and catalyzed reactions of CO and CO: on 

graphite surfaces, 11:26864 (J;US) 
Sublimation Heat 
Graphite sublimation and hydrocarbon production due to 
intense energy deposition, 11:29086 (R;US) 
GRAPHITE MODERATOR 
See GRAPHITE 
GRASS 
See also CEREALS 
Plant Growth 

Interim report on the use of and experiments with Elymus 
mollis in the Central Aleutian Islands (Adak), 11:28325 
(R;US) 

Radionuclide Kinetics 

Experimental studies on the dynamics of radionuclide transport 
in soils and plants: an investigation of the effects of soil type 
and chemical form, 11:28346 (R;GB) 

Experimental studies on the dynamics of radionuclide transport 
in soils and plants: an investigation of the effects of soil type 
and chemical form. Appendix A, B, and C, 11:28347 (R;GB) 

Vegetative Propagation 
Studies of Elymus mollis directed toward its use in 
revegetation of maritime tundra, 11:28326 (R;US) 
GRASSLANDS 
See RANGELANDS 
GRAVITATIONAL WAVE DETECTORS 
SQUID Devices 
Squids, brains and gravity waves, 11:27975 (J;US) 
GRAVITONS 


Propagator 
Quantum instability of de Sitter space, 11:28975 (J;US) 
GRAZING 
Environmental Impacts 
Plant successional, grazing, trampling, and salt studies on the 
Los Medanos (WIPP) site, 11:28365 (RA;US) 
GREAT BRITAIN 


See UNITED KINGDOM 
GREECE 
Energy Policy 
Greece - structure of the energy industry, in particular energy 
source potential, 11:27497 (R;DE;In German) 
HERMES: results of the interfuel substitution model in 
Greece. Final report, 11:27522 (R;DE) 
Energy Supplies 
Greece - structure of the energy industry, in particular energy 
source potential, 11:27497 (R;DE;In German) 
GREEN OIL 
See SHALE OIL FRACTIONS 
GREENHOUSE EFFECT 
Human effects on the global atmosphere, 11:28315 (J;US) 
GREENHOUSES 
See also ATTACHED GREENHOUSES 
Waste Heat Utilization 
Greenhouses heated with waste heat - pilot project experience 
of CERN, 11:27543 (RA;DE;In French) 
GROSS-NEVEU MODEL 
See LAGRANGIAN FIELD THEORY 
GROSSWELZHEIM HDR REACTOR 
See HDR REACTOR 
GROUND DISPOSAL 
Air Pollution 
Movement of contaminants from oily wastes during land 
treatment, 11:28336 (R;US) 
Recommendations 
Onsite disposal of radioactive waste. Guidance for disposal by 
subsurface burial. Volume 1, 11:27017 (R;US) 
Water Pollution 
Movement of contaminants from oily wastes during land 
treatment, 11:28336 (R;US) 


GROUND WATER 
Background Radiation 
Report on measurements of terrestrial radiation and the 
radiological burden of surface water and groundwater in the 
Schwandorf region, 11:26972 (R;DE;In German) 
Chemical Composition 
Analysis of gaseous-phase stable and radioactive isotopes in the 
unsaturated zone, Yucca Mountain, Nevada, 11:28620 (R;US) 
Typical repository conditions for generic commercial and 
defense high-level nuclear waste and spent fuel repositories 
in crystalline rock. Revision 1, 11:28640 (R;US) 
Hydrology 
Groundwater protection: a selected bibliography, 11:28410 
(R;US) 
Isotope Dating 
Laser resonance ionization mass spectrometry for krypton-81 
analysis, 11:27772 (R;US) 
Radionuclide Migration 
Analysis of gaseous-phase stable and radioactive isotopes in the 
unsaturated zone, Yucca Mountain, Nevada, 11:28620 (R;US) 
Laboratory and field studies related to the Radionuclide 
Migration project. Progress report, October 1, 1984- 
September 30, 1985, 11:27049 (R;US) 
Solubility constraint: an important consideration in safety 
assessment of nuclear waste disposal, 11:27041 (J;US) 
Regulations 
Groundwater protection: a selected bibliography, 11:28410 
(R;US) 
GROUND-WATER RESERVES 
See AQUIFERS 
GUANINE 
Biological Effects 
Autoradiographic detection of HPRT variants of human 
lymphocytes resistant to RNA synthesis inhibition, 11:28579 
(J;NL) 
Genetic Effects 
Method to quantify spontaneous and in vivo induced 
thioguanine-resistant mouse lymphocytes, 11:28577 (J;NL) 
GUANOSINE 
Molecular Structure 
Reporter molecules as probes of DNA conformation: structure 
of a crystalline complex containing 2-methyl-4-nitro-aniline 
ethylene dimethylammonium hydrobromide - 5- 
iodocytidylyl(3’-5’)guanosine, 11:28420 (J;US) 
GUATEMALA 
Geothermal Energy 
Studies of geothermal power and process heat applications in 
St. Lucia and Guatemala, 11:27205 (R;US) 
GULF OF MEXICO 
Geologic History 
Geological evolution and analysis of confirmed or suspected 
gas hydrate localities. Volume 3. Basin analysis, formation 
and stability of gas hydrates in the western Gulf of Mexico, 
11:26938 (R;US) 
Geomorphology 
Geological evolution and analysis of confirmed or suspected 
gas hydrate localities. Volume 3. Basin analysis, formation 
and stability of gas hydrates in the western Gulf of Mexico, 
11:26938 (R;US) 
Natural Gas Hydrate Deposits 
Geological evolution and analysis of confirmed or suspected 
gas hydrate localities. Volume 3. Basin analysis, formation 
and stability of gas hydrates in the western Gulf of Mexico, 
11:26938 (R;US) 
Sediments 
Geological evolution and analysis of confirmed or suspected 
gas hydrate localities. Volume 3. Basin analysis, formation 
and stability of gas hydrates in the western Gulf of Mexico, 
11:26938 (R;US) 
Seismic Surveys 
Geological evolution and analysis of confirmed or suspected 
gas hydrate localities. Volume 3. Basin analysis, formation 
and stability of gas hydrates in the western Gulf of Mexico, 
11:26938 (R;US) 
GYROTRONS 
See MICROWAVE AMPLIFIERS 





HADRONS 


See also BARYONS 
MESONS 


Bag Model 
Understanding the cloudy bag model, 11:28802 (J;US) 
Color Model 2 
Quark-cluster potential model with relativistic kinematics, 
11:28801 (J;US) 
Particle Decay 
Isotopic spin of leptons and selection rules for decays of 
elementary particles, 11:28790 (RA;SU;In Russian) 
HAEMOPHILUS 
Radiosensitivity 
Plasmid containing a DNA ligase gene from Haemophilus 
influenzae, 11:28546 (J;US) 
HAFNIUM 
Emission Spectroscopy 
Spectrographic determination of some lanthanides and hafnium 
in aluminium oxide, 11:27789 (RA;BR;In Portuguese) 
X-Ray Fluorescence Analysis 
Determination of zirconium, 11:27802 (R;BR;In Portuguese) 
Spectrographic determination of some lanthanides and hafnium 
in aluminium oxide, 11:27789 (RA;BR;In Portuguese) 
Use of X-ray fluorescence analysis for the determination of 
hafnium in Zircaloys, 11:27805 (R;BR;In Portuguese) 
X-Ray Spectroscopy 
Spectrographic determination of Nb, Hf, Mo, Ta, Ti, V, W 
and Zr in uranium compounds, 11:27787 (RA;BR;In 
Portuguese) 


Nature of the interfacial region between cementitious mixtures 
and rocks from the Palo Duro Basin and other seal 
components, 11:27722 (R;US) 

HALOGENATED AROMATIC HYDROCARBONS 
See also CHLORINATED AROMATIC HYDROCARBONS 
R 
Acid catalyzed depolymerization of coal by hydride donors. 
Final report, 11:26836 (R;US) 

HANDLING (DATA) 

See DATA PROCESSING 
HANDLING (WASTES) 

See WASTE MANAGEMENT 
HANFORD ATOMIC PRODUCTS OPERATION 

See HAPO 
HANFORD RESERVATION 

Geologic History 

Paleodrainage of the Columbia River system on the Columbia 

Plateau of Washington State: a summary, 11:28624 (R;US) 


Geomorphology 
Paleodrainage of the Columbia River system on the Columbia 


Plateau of Washington State: a summary, 11:28624 (R;US) 
Radioactive Waste Storage 
TY Tank Farm waste characterization data, 11:27024 (R;US) 


Stratigraphy 
Paleodrainage of the Columbia River system on the Columbia 
Plateau of Washington State: a summary, 11:28624 (R;US) 
Topography 
Paleodrainage of the Columbia River system on the Columbia 


Plateau of Washington State: a summary, 11:28624 (R;US) 
HAPO 


Radioactive Waste Disposal 
Defense waste and byproducts management monthly report, 
11:27023 (R;US) 
Radioactive Waste Management 
Defense waste and byproducts management. Monthly report, 
11:27022 (R;US) 
Defense waste and byproducts management monthly report, 
11:27023 (R;US) 
Radioactive Waste Processing 
Defense waste and byproducts management. Monthly report, 
11:27022 (R;US) 
Defense waste and byproducts management monthly report, 
11:27023 (R;US) 
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Radioactive Waste Storage 
Defense waste and byproducts management. Monthly report, 
11:27022 (R;US) 
HARD COAL 
See ANTHRACITE 
BLACK COAL 
HARMONIC OSCILLATORS 
Green Function 

Memory effects in the two-level atomic model, 11:28966 
(R;BR) 

HARVESTING EQUIPMENT 
Comparative Evaluations 

Development of forest harvesting technology: application in 
short-rotation intensive-culture (SRIC) woody biomass, 
11:27161 (R;US) 

HAZ 
See HEAT AFFECTED ZONE 
HAZARDOUS MATERIALS 
Not for radioactive materials. 
Combustion 
Thermal destruction of hazardous waste, 11:28049 (R;US) 
Environmental Transport 

Use of controlled release herbicides in waste burial sites, 

11:28345 (BA;US) 
Indoor Air Pollution 

Health Hazard Evaluation Report HETA 84-297-1609, General 
Telephone Company of Michigan, Alma, Michigan, 11:28288 
(R;US) 

Health Hazard Evaluation Report HETA 84-128-1601, 
Harshaw/Filtrol, Louisville, Kentucky, 11:28292 (R;US) 

Health Hazard Evaluation Report HETA 85-165-1605, St. 
Louis Police Auto Body Shop, St. Louis, Missouri, 11:28293 
(R;US) 

Health Hazard Evaluation Report HETA 84-145-1604, Porter 
Memorial Hospital, Valparaiso, Indiana (Anesthetic gases 
and ethylene oxide), 11:28297 (R;US) 

Health Hazard Evaluation Report HETA 84-281-1607, Federal 
Grain Inspection Service-USDA (US Department of 
Agriculture), New Orleans, Louisiana, 11:28298 (R;US) 

Health Hazard Evaluation Report HETA 84-340-1606, Denver 
Laundry and Dry Cleaning, Denver, Colorado, 11:28299 
(R;US) 

Health Hazard Evaluation Report HETA 84-204-1600, Dental 
Health Associates, Paoli, Pennsylvania (Nitrous oxide), 
11:28300 (R;US) 

Health Hazard Evaluation Report HETA 85-307-1608, Frances 
Perkins Building, Washington, DC, 11:28301 (R;US) 

Health Hazard Evaluation Report HETA 84-412-1612, Drs. 
Youdelman and Teig, Brentwood, New York (Nitrous 
oxide), 11:28302 (R;US) 

Health Hazard Evaluation Report HETA 83-166-1594, Witco 
Chemical Corporation, Perth Amboy, New Jersey (Ethylene 
oxide, glycols, and adipic acid), 11:28304 (R;US) 

Industrywide studies report: a walk-through survey of Becton 
Dickinson Company, Holdredge, Nebraska (Ethylene oxide), 
11:28303 (R;US) 

Industrywide studies report of indepth survey: American 
Cyanamid Company, Fortier Plant, Westwego, Louisiana, 
11:28305 (R;US) 

Selected occupational fatalities related to toxic and 
asphyxiating atmospheres in confined work spaces as found 
in reports of OSHA (Occupational Safety and Health 
Administration) fatality/catastrophe investigations. Final 
report, 1974-82, 11:28295 (R;US) 

Survey report on control technology for FRP tank 
manufacture at FMC Corporation, Jonesboro, Arkansas, 
11:28291 (R;US) 

Walk-through survey report: control technology for 
fermentation processes at Wyeth Laboratories, Inc., West 
Chester, Pennsylvania, 11:28296 (R;US) 

Qualitative Chemical Analysis 

Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 
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Waste Disposal 
Health Hazard Evaluation Report HETA 82-234-1602, Black 
River Hardwood Company, Kingstree, South Carolina, 
11:28510 (R;US) 
Superfund Record of Decision (EPA region 2): Wide Beach 
Development site, Brant Township, New York, September 
1985. Final report, 11:28405 (R;US) 
HCDA 
See REACTOR CORE DISRUPTION 
HD 8077 
See NICKEL BASE ALLOYS 
HDO 
See DEUTERIUM COMPOUNDS 
HDR REACTOR 
Blowdown 
Verification of the HDR-test V44 using the computer program 
RALOC-MOD1/383, 11:27379 (R;DE;In German) 
Containment 
Verification of the HDR-test V44 using the computer program 
RALOC-MOD1/83, 11:27379 (R;DE;In German) 
Reactor Safety Experiments 
Verification of the HDR-test V44 using the computer program 
RALOC-MOD1/383, 11:27379 (R;DE;In German) 
HE-3 COUNTERS 


A high-performance neutron time correlation counter, 11:28158 
(J;US) 
Performance 
A high-performance neutron time correlation counter, 11:28158 
(J;US) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEALTH PHYSICS RESEARCH REACTOR 
See HPRR REACTOR 
HEAT AFFECTED ZONE 
Mechanical Tests 
Weld repair of Shawville No. 4 LP rotor, 11:27255 (RA;US) 
HEAT DISSIPATION 
See DIFFUSION 


ENVIRONMENTAL TRANSPORT 
HEAT TRANSFER 


HEAT ENGINES 


See also SOLAR HEAT ENGINES 
STIRLING ENGINES 


Cogeneration 
Generic studies of advanced fluid bed air heater technology. 
Topical report Number 2. Task 2. Circulating fluid bed 
systems, 11:26895 (R;US) 
Heat Recovery 
Generic studies of advanced fluid bed air heater technology. 
Topical report Number 2. Task 2. Circulating fluid bed 
systems, 11:26895 (R;US) 
Materials Testing 
Macroeconomic effects of U.S. or Japanese dominance in 
structural ceramic technology for heat engines, 11:27589 
GJ;US) 
Process Heat 
Generic studies of advanced fluid bed air heater technology. 
Topical report Number 2. Task 2. Circulating fluid bed 
systems, 11:26895 (R;US) 
Research Programs 
A technology transfer program for a generic research and 
development program, 11:27507 (BA;US) 
HEAT EXCHANGERS 
Comparative Evaluations 
Comparative measurements with various flat-plate and finned 
heat exchangers for the utilization of environmental energy, 
11:27193 (RA;DE;In German) 
Crevice Corrosion 
Inspection of a seawater cooled plate heat exchanger of 254 
SMO in the Naantali power station, 11:27259 (RA;SE;In 
Swedish) 


Direct fired heat exchanger, 11:27560 (P;US) 
Enhancement of combined heat and mass transfer in a vertical- 
tube heat and mass exchanger, 11:28020 (J;US) 


HEAVY ION REACTIONS 
Collective Model 


Research and development of vortex flow direct contact heat 
exchanger. Phase I final report, 15 August 1984-15 April 
1985, 11:27579 (R;US) 
Heat Transfer 
Plastic film heat exchanger development project, 11:28012 
(R;US) 
Hydraulics 
Plastic film heat exchanger development project, 11:28012 
(R;US) 
Performance Testing 
Thorough approach to measurement uncertainty analysis 
applied to immersed heat exchanger testing, 11:27187 (R;US) 
Testing 
Comparative measurements with various flat-plate and finned 
heat exchangers for the utilization of environmental energy, 
11:27193 (RA;DE;In German) 
HEAT OF VAPORIZATION 
See VAPORIZATION HEAT 
HEAT PUMPS 
See also AIR SOURCE HEAT PUMPS 
Computerized Simulation 
Transient analysis of a magnetic heat pump, 11:27557 (RA;US) 
Heat Recovery 
Economic viability of heat pump desuperheaters for supplying 
domestic hot water, 11:27585 (J;US) 
HEAT STORAGE DEVICES 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 
Calculation Methods 
Least-squares smoothing of direct-exchange areas in zonal 
analysis, 11:28022 (J;US) 
Mathematical Modeis 
Rates of heat exchange in largemouth bass: experiment and 
model, 11:28459 (J;US) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATERS 
See also SPACE HEATERS 
WATER HEATERS 
Evaluation 
Thermal and mechanical behaviour of high-pressure feed 
heaters at recent EDF fossil-fired and nuclear power 
stations, 11:27976 (TG;GB) 
Performance 
Thermal and mechanical behaviour of high-pressure feed 
heaters at recent EDF fossil-fired and nuclear power 
stations, 11:27976 (TG;GB) 
HEAVY FUELS 
See RESIDUAL FUELS 
HEAVY ION FUSION REACTIONS 
Mathematical Models 
Heavy-ion fusion system assessment project. Quarterly status 
report, July-September 1985, 11:29083 (R;US) 
Heavy-ion fusion system assessment project. Quarterly status 
report, April 1-June 30, 1985, 11:29082 (R;US) 
HEAVY ION REACTIONS 


See also BORON 10 REACTIONS 
BORON I1 REACTIONS 
CARBON 12 REACTIONS 
DEEP INELASTIC HEAVY ION REACTIONS 
GOLD 197 REACTIONS 
HOLMIUM 165 REACTIONS 
IRON 56 REACTIONS 
KRYPTON 8 REACTIONS 
LEAD 208 REACTIONS 
NEON 20 REACTIONS 
NICKEL 64 REACTIONS 
NIOBIUM 93 REACTIONS 
NITROGEN 14 REACTIONS 
NITROGEN 15 REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
SILICON 28 REACTIONS 
TITANIUM 48 REACTIONS 
TITANIUM 50 REACTIONS 


Collective Model 
On collective dynamics in low-energy nucleus-nucleus 
collisions: Nuclear elastoplasticity, 11:28908 (R;DE) 





HEAVY ION REACTIONS 
Multiple Production 


Multiple Production 
Pion production as a test of nuclear matter properties, 11:28920 
(J;US) 
Nuclear Reaction Kinetics 
On collective dynamics in low-energy nucleus-nucleus 
collisions: Nuclear elastoplasticity, 11:28908 (R;DE) 
Particle Production 
Anomalous positron peak in heavy-ion collisions, 11:28901 
(J;US) 
Particle Rapidity 
Stopping of heavy nuclei in relativistic heavy-ion collisions, 
11:28891 (J;US) 
Transport Theory 
Transport description of intermediate processes in heavy ion 
collisions, 11:28905 (R;US) 
HEAVY ION SPECTROMETERS 
Magnetic Fields 
Status of HISS maps, 11:28095 (RA;US) 
HEAVY IONS 
Whenever possible use one of the more specific terms listed under 
ION BEAMS. 
Charge Distribution 
Charge distribution of ions in a plasma of a multiply-charged 
heavy ion source, 11:28690 (RA;JP;In Japanese) 
HEAVY NUCLEI 
For nuclei from mass 181 upwards. 


See also ACTINIDE NUCLEI 
POLONIUM 210 
RADON 222 


Stability 
Masses and decay properties of nuclei far from stability, 
11:28916 (R;US) 
HEAVY OILS 
See PETROLEUM 
HECTORITE 
See MONTMORILLONITE 
HEISENBERG MODEL 
Ground States 

Long range order in the ground state of two-dimensional 

antiferromagnets, 11:28946 (R;BR) 
Interaction Range 
Long range order in the ground state of two-dimensional 
antiferromagnets, 11:28946 (R;BR) 
HEISSDAMPFREAKTORANLAGE 
See HDR REACTOR 
HELIUM 
Electron-Atom Collisions 

Electron impact excitation of the n = 3 states of He, 11:28718 
(BA;US) 

Electronic excitation of atoms and molecules using the linear- 
algebraic method, 11:28708 (J;US) 

Ton-Atom Collisions 

Loss and excitation in single collisions of highly-stripped heavy 
ions with atoms, 11:28679 (R;US) 

Observation of resonant transfer and excitation in O** + He 
collisions through high resolution O° Auger electron 
spectroscopy, 11:28685 (R;US) 

Production of autoionizing Rydberg states by transfer 
excitation in high energy ion atom collisions, 11:28684 
(R;US) 

Two-Phase Flow 

Two phase cooling for superconducting magnets, 11:28097 

(R;US) 
3 


Nuclear Structure 
Experiments with polarized electrons and *He nuclei, 11:28125 
G;US) 
HELIUM 3 TARGET 
Electron Reactions 
Experiments with polarized electrons and *He nuclei, 11:28125 
(J;US) 
Lepton Reactions 
Quark distributions in nuclei from lepton experiments, 11:28864 
(J;US) 
HELIUM 4 
See also HELIUM II 
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Muonic Molecules 
Probability of muon sticking to helium in the muon catalyzed 
fusion dty — p*He + n, 11:28862 (R;SU) 
HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM II 

The phase of liquid helium-4 which is stable at temperatures 

between absolute zero and the lambda point (about 2.2 K). 
Thermodynamic Properties 

Influence of thermohydrodynamic shock on He I—He II 

interfacial domain transport, 11:28730 (J;US) 
HELIUM IONS 
Scattering 
Velocity dependence of azimuthal anisotropies in ion scattering 
from rhodium (111), 11:28677 (R;US) 

HEMOPHILUS 

See HAEMOPHILUS 
HENS 

See CHICKENS 
HERA STORAGE RING 

Hadron Elektron Ring Anlage 
Meetings 

Discussion meeting on HERA experiments: proceedings, 

11:28131 (R;US) 
HERBICIDES 
Biological Effects 

Use of controlled release herbicides in waste burial sites, 

11:28345 (BA;US) 
Performance Testing 

Use of controlled release herbicides in waste burial sites, 

11:28345 (BA;US) 
Service Life 

Use of controlled release herbicides in waste burial sites, 

11:28345 (BA;US) 
Translocation 

Use of short-lived isotopes in the study of xenobiotic transport, 

11:28464 (BA;GB) 
HETEROJUNCTIONS 

Prior to July 1981, this concept was indexed to 
SEMICONDUCTOR JUNCTIONS. 

Recombination of confined carriers in Insub(0.53) Gasub(0.47) 
As/InP and Insub(0.75) Gasub(0.25) Assub(0.5) 
Psub(0.5)/InP interfaces, 11:27737 (RA;AT) 

Two-dimensional electron transport and hot electron effects in 
InP-/n-AlInAs heterostructures, 11:27736 (RA;AT) 

HEXANE 
Enthalpy 

Excess enthalpies of (carbon dioxide + hexane) at 470.15, 
510.15, and 573.15 K from 7.50 to 12.50 MPa, 11:27081 
(J;GB) 

Radiolysis 

Picosecond-pulse radiolysis studies to understand the primary 

processes in radiolysis, 11:27927 (J;GB) 
Thermodynamic Properties 

Thermodynamic and transport properties for polar coal 
mixtures. Technical progress report, October 1-December 
31, 1985, 11:26857 (R;US) 

HEXOSES 
See also GLUCOSE 
Uptake 

Hexose uptake in 7,12-dimethylbenz(a)anthracene-preexposed 
rat tracheal epithelial cells during the progression of 
neoplasia, 11:28582 (J;US) 

HEYSHAM-A REACTOR 

Heysham, Lanchashire, Uk 

Radiation Accidents 

Statement of incidents at nuclear installations - second quarter 
1984, 11:27390 (R;GB) 

HFIR REACTOR : 
Research Programs 
Oak Ridge Transplutonium Production Program, 11:28895 
(RA;US) 
HIGGS BOSONS 
Decay 
Detecting Higgs-boson decays into Z pairs, 11:28797 (J;US) 
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Rest Mass 
Estimate for the Higgs mass, 11:28774 (R;DE) 
HIGGS MODEL 
Lattice Field Theory 
Two-state signal at the confinement-Higgs phase transition in 
the standard SU(2) Higgs model, 11:28820 (R;DE) 
Phase Transformations 
Two-state signal at the confinement-Higgs phase transition in 
the standard SU(2) Higgs model, 11:28820 (R;DE) 
HIGH ALTITUDE (STRATOSPHERE) 
See STRATOSPHERE 
HIGH ENERGY PHYSICS 
Use only for articles of a very broad nature such as an annual 
research program, etc. 
Research 
Experimental and theoretical high energy physics. Progress 
report, January 1, 1985-December 31, 1985, 11:28736 (R;US) 
High Energy Physics Division quarterly report of research 
activities, July 1-September 30, 1985, 11:28738 (R;US) 
Physics Division annual report, 1 January-31 December 1984, 
11:28752 (R;US) 
HIGH ENERGY RADIOTHERAPY 
See RADIOTHERAPY 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
HIGH-LEVEL RADIOACTIVE WASTES 
Borosilicate Glass 
Hydrothermal interactions between simulated high-level waste 
glass and rocks at 300°C, 30 MPa, 11:28351 (R;JP;In 
Japanese) 
Containers 
Reference waste package design for a nuclear waste repository 
in basalt. Revision 1 (BWIP), 11:27021 (R;US) 


Reference waste package design for a nuclear waste repository 


in basalt. Revision 1 (BWIP), 11:27021 (R;US) 
Radioactive Waste Disposal 

Biosphere modelling for a HLW repository - scenario and 
parameter variations, 11:28349 (R;CH) 

Disposal of Hanford defense high-level, transuranic and tank 
wastes, Hanford Site, Richland, Washington. Draft 
environmental impact statement. Volume 2. Appendices A- 
L, 11:27003 (R;US) 

Disposal of Hanford defense high-level, transuranic and tank 
wastes, Hanford Site, Richland, Washington. Draft 
environmental impact statement. Volume 1, 11:27002 (R;US) 

Disposal of Hanford defense high-level, transuranic and tank 
wastes, Hanford Site, Richland, Washington. Draft 
environmental impact statement. Volume 3. Appendices M- 
V, 11:27004 (R;US) 

Michigan high-level radioactive waste program. Technical 
progress report for 1985, 11:27005 (R;US) 

Radioactive Waste Processing 

Defense by-products production and utilization program: noble 
metal recovery screening experiments, 11:26979 (R;US) 

Development of a West Valley nuclear waste glass by 
empirical modeling, 11:27027 (J;US) 

Solidification 
Stability of tetravalent actinides in perovskites, 11:27936 (J;US) 
Underground Disposal 

Cesium chloride compatibility testing program. Annual report, 
fiscal year 1985, 11:27653 (R;US) 

Effects of surface cooling period on thermal impacts, 11:27044 
(BA;US) 

Foreign trip report: International Nuclide Transport Code 
Intercomparison Study (INTRACOIN) workshop and 
coordinating committee meeting, Interlaken, Switzerland, 
February 15-20, 1982, 11:26991 (R;US) 

Instrument reliability for high-level nuclear waste repository 
applications, 11:27045 (BA;US) 

Radioactive Waste Management System: Project Decision 
Schedule, 11:27509 (R;US) 

Thermodynamics of the near field, 11:27000 (RA;US) 

What do nearby communities want to know about high-level 
waste disposal?, 11:27039 (BA;US) 


Underground Storage 
Instrument reliability for high-level nuclear waste repository 
applications, 11:27045 (BA;US) 
Vitrification 
Development of a West Valley nuclear waste glass by 
empirical modeling, 11:27027 (J;US) 
HIGH-TEMPERATURE WINKLER PROCESS 
See HTW PROCESS 
HIGH-VOLTAGE PULSE GENERATORS 
Performance 
Pulsed, high repetition and high voltage power source, 
11:29074 (RA;JP) 
Switching Circuits 
Pulsed, high repetition and high voltage power source, 
11:29074 (RA;JP) 
HODGKINS DISEASE 
Radiotherapy 
In vivo thermoluminescent dosimetry on the radiotherapy of 
lymphomas, esophageal and uterine tumour, 11:28518 
(R;BR;In Portuguese) 
HOG FUEL 
See WOOD WASTES 
HOLES 
Absence of electrons from otherwise filled electron bands; see also 
BLACK HOLES, CAVITIES, OPENINGS, BOREHOLES, 
and VOIDS. 
Recombination 
Theoretical analysis of the relaxation on an open-circuit 
photopotential in a highly biased N-type semiconductor 
electrode. Part I. No interfacial electron or hole transfer, 
11:27981 (J;NL) 
HOLLOW CATHODES 
Accuracy 
Hollow cathode plume as an atomization/ionization source for 
solids mass spectrometry, 11:27827 (J;US) 
Performance 
Hollow cathode plume as an atomization/ionization source for 
solids mass spectrometry, 11:27827 (J;US) 
HOLMIUM 165 REACTIONS 
Deep Inelastic Scattering 
Angular momentum transfer and alignment for 7°*Pb- and 
197 Au-induced reactions, 11:28886 (RA;US) 
HOLMIUM 165 TARGET 
Gold 197 Reactions 
Angular momentum transfer and alignment for ?°°Pb- and 
197 Au-induced reactions, 11:28886 (RA;US) 
Holmium 165 Reactions 
Angular momentum transfer and alignment for 7°*Pb- and 
197 Au-induced reactions, 11:28886 (RA;US) 
Lead 208 Reactions 
Angular momentum transfer and alignment for *°*Pb- and 
197 Au-induced reactions, 11:28886 (RA;US) 
HOLMIUM ALLOYS 
Order Parameters 
Study of atomic short-range order in magnesium rich Mg-Ho 
and Mg-Tb alloys by X-ray diffraction and pseudopotential 
techniques, 11:27627 (R;XA) 
X-Ray Diffraction 
Study of atomic short-range order in magnesium rich Mg-Ho 
and Mg-Tb alloys by X-ray diffraction and pseudopotential 
techniques, 11:27627 (R;XA) 
HOLMIUM COMPOUNDS 
See also HOLMIUM OXIDES 
Hyperfine Structure 
Nuclear spin ordering observed by neutron diffraction, 
11:28683 (R;US) 
HOLMIUM OXIDES 
Chemical Preparation 
Synthesis and characterization of substitutional solid solutions 
aLn2QOs x (1 - a)BizOs x 4TiO2, 11:27708 (J;US) 
Solubility 
Synthesis and characterization of substitutional solid solutions 
aLn2Os x (1 - a)Bi2Os x 4TiO2, 11:27708 (J;US) 





HOPE CREEK-1 REACTOR 

Salem, New Jersey, USA. Prior to November 1973 known as 
Newbold Island-1 Reactor, for the initially planned site and 
older material is so indexed. 

Reactor Operation 

Safety evaluation report related to the operation of Hope 
Creek Generation Station (Docket No. 50-354). Supplement 
No. 5, 11:27401 (R;US) 

Technical specifications: Hope Creek Generating Station 
(Docket No. 50-354). Appendix A to License No. NPF-50, 
11:27316 (R;US) 

Reactor Safety 

Safety evaluation report related to the operation of Hope 
Creek Generation Station (Docket No. 50-354). Supplement 
No. 5, 11:27401 (R;US) 

Specifications 

Technical specifications: Hope Creek Generating Station 
(Docket No. 50-354). Appendix A to License No. NPF-50, 
11:27316 (R;US) 

HOPE CREEK-2 REACTOR 

Salem, New Jersey, USA. Prior to November 1973 known as 
Newbold Island-2 Reactor for the initially planned site, and 
older material is so indexed. 

Reactor Operation 

Safety evaluation report related to the operation of Hope 
Creek Generation Station (Docket No. 50-354). Supplement 
No. 5, 11:27401 (R;US) 

Technical specifications: Hope Creek Generating Station 
(Docket No. 50-354). Appendix A to License No. NPF-50, 
11:27316 (R;US) 

Reactor Safety 

Safety evaluation report related to the operation of Hope 
Creek Generation Station (Docket No. 50-354). Supplement 
No. 5, 11:27401 (R;US) 


Technical specifications: Hope Creek Generating Station 
(Docket No. 50-354). Appendix A to License No. NPF-50, 
11:27316 (R;US) 

HORIZONTAL AXIS TURBINES 
Diesel Engines 

Modelling and dynamic analysis of the Risoe wind/diesel 

system, 11:27213 (R;DK) 
HOSPITALS 
Hazardous Materials 

Health Hazard Evaluation Report HETA 84-145-1604, Porter 
Memorial Hospital, Valparaiso, Indiana (Anesthetic gases 
and ethylene oxide), 11:28297 (R;US) 

HOT CELLS 


Placement of the radiochemical processing plant at Oak Ridge 
National Laboratory into a safe standby condition, 11:26998 
(R;US) 

Decontamination 

Placement of the radiochemical processing plant at Oak Ridge 
National Laboratory into a safe standby condition, 11:26998 
(R;US) 

HOT PLASMA 
Alfven Waves 
Alfven wave studies on PRETEXT, 11:29040 (J;US) 
Distribution Functions 
The role of ECRH in potential formation for tandem mirrors, 
11:29048 (J;US) 
ECR Heating 
The role of ECRH in potential formation for tandem mirrors, 
11:29048 (J;US) 
Plasma Density 
Alfven wave studies on PRETEXT, 11:29040 (J;US) 
Potentials 
The role of ECRH in potential formation for tandem mirrors, 
11:29048 (J;US) 
HOT PRESSING 
Reviews 
Hot isostatic pressing (HIP) - technique, use and economy, 
11:27636 (R;DE;In German) 
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HOT WATER 
Storage Facilities 
Torrent under water. On free convection in hot-water tanks, 
11:27175 (RA;DE;In German) 
HOT WATER HEATERS 
See WATER HEATERS 
HOT-DRY-ROCK SYSTEMS 
Thermal Fracturing 
Fractured geothermal reservoir growth induced by heat 
extraction, 11:27209 (R;US) 
HOUSES 
Attached Greenhouses 
Size, design, validity and various ways of using a wintergarden 
attached to a detached house in Cologny (Geneva), 11:27181 
(RA;DE;In French) 
Indoor Air Pollution 
Preliminary formaldehyde testing results for the Residential 
Standards Demonstration Program. Program results report 
Number 1, 11:28249 (R;US) 
Specifications 
Size, design, validity and various ways of using a wintergarden 
attached to a detached house in Cologny (Geneva), 11:27181 
(RA;DE;In French) 
HPRR REACTOR 
Environmental Effects 
Radiation damage to forest surrounding an unshielded fast 
reactor, 11:28558 (J;US) 
HTW PROCESS 
Demonstration Plants 
Progress in Rheinbraun’s Hydrogasification (HK V) and High- 
Temperature Winkler (HTW) processes for converting 
Rhenish lignite into gaseous products, 11:26831 (RA;US) 
Pilot Plants 
Progress in Rheinbraun’s Hydrogasification (HK V) and High- 
Temperature Winkler (HTW) processes for converting 
Rhenish lignite into gaseous products, 11:26831 (RA;US) 
HUGENHOLTZ-PINES THEORY 
See HYDROGEN 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN FACTORS 
Errors 


Guide to reducing human error in process operation: short 
version, 11:27946 (R;GB) 
HUMAN POPULATIONS 
See also A-BOMB SURVIVORS 
MINORITY GROUPS 
Dose Commitments 
Estimation of the radiation exposure of the general public due 
to radon and its short lived decay products in German 
houses and in outdoor air, 11:28522 (R;DE;In German) 
Radiation Doses 
Nationwide occurrence of radon and other natural 
radioactivity in public water supplies, 11:28403 (R;US) 
Oak Ridge Gaseous Diffusion Plant historical uranium and 
radionuclide release report, 11:27054 (R;US) 
HUMANS 
See HUMAN POPULATIONS 
HUMBOLDT BAY REACTOR 
Eureka, California, USA 
Reactor Decommissioning 
Draft Environmental Statement for decommissioning 
Humboldt Bay Power Plant, Unit No. 3 (Docket No. 50- 
133), 11:27402 (R;US) 
HUMIC ACIDS 
Molecular Weight 
Low-rank coal research. Quarterly technical progress report, 
January-March 1985, 11:26814 (R;US) 
Structural features of low-rank coals important in liquefaction, 
bioconversion and gasification, 11:26855 (R;US) 
Sulfidation 
Organic matter and sulfur distribution in phosphorites, 
11:27943 (R;US) 
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HYBRID ELECTRIC-POWERED VEHICLES 
Demonstration Programs 
Wisconsin electric and hybrid vehicle demonstration project. 
Final report, 1981-1985, 11:27595 (R;US) 
Performance Testing 
Baseline and verification tests of the electric vehicle associates’ 
current fare station wagon. Final test report, March 27, 
1980-November 6, 1981, 11:27593 (R;US) 
Research Programs 
Electric and Hybrid Vehicles Program, 11:27592 (R;US) 
HYDANTOINS 
C3N20.H 
Synthesis 
Mechanism of formation of hydantoins, 11:26822 (R;US) 
HYDRA 
Taxonomy 
Cladocarpoides yucatanicus, a new genus and species of 
aglaopheniinae (coelenterata: hydroida: plumulariidae) from 
Arrowsmith Bank, Yucatan Channel, 11:28375 (J;US) 
HYDRATES 
For chemical compounds or minerals. 
See also on HYDRATES 


Chemical Preparation 
Monodentate coordination by a tripodal ligand system: 
synthesis and crystal and molecular structure of 
bis[diisopropyl] [1,2-bis(diethylcarbamoy])ethyl]phosphonate]e 
rbium(III) nitrate monohydrate, 11:27758 (J;US) 
Chemical Reaction Kinetics 
Kinetics of the oxidation of metal complexes by manganese(III) 
aquo ions in acidic perchlorate media: the Mn(H20).** - 
Mn(H20).** electron-exchange rate constant, 11:27858 
GUS) 


Pulse radiolysis study on electrons trapped in aqueous solid 
clathrates, 11:27896 (J;US) 
Crystal Structure 
Monodentate coordination by a tripodal ligand system: 
synthesis and crystal and molecular structure of 
bis[diisopropyl [1,2-bis(diethylcarbamoy])ethyl]phosphonate]e 
rbium(III) nitrate monohydrate, 11:27758 (J;US) 
ion 
Investigation of solute nucleation in levitated solution droplets, 
11:27865 (J;US) 
Molecular Structure 
Monodentate coordination by a tripodal ligand system: 
synthesis and crystal and molecular structure of 
bis[diisopropyl [1,2-bis(diethylcarbamoyl])ethyl]phosphonate]e 
rbium(III) nitrate monohydrate, 11:27758 (J;US) 
Nucleation 
Investigation of solute nucleation in levitated solution droplets, 
11:27865 (J;US) 
Oxidation 
Kinetics of the oxidation of metal complexes by manganese(III) 
aquo ions in acidic perchlorate media: the Mn(H2O).”* - 
Mn(H20).** electron-exchange rate constant, 11:27858 
G;US) 
Redox Reactions 
Kinetics of the oxidation of metal complexes by manganese(III) 
aquo ions in acidic perchlorate media: the Mn(H2O).”* - 
Mn(H20).** electron-exchange rate constant, 11:27858 
G;US) 
HYDRAULIC EQUIPMENT 
Design 


Water jet assisted mining tools: What type assistance and what 
type mining machine?, 11:26882 (BA;US) 
Working Fluids 
Hydraulic cylinder seals in arctic conditions. Wear resistance 
at warm temperature, 11:27596 (R;FI;In Finnish) 
HYDRAULIC FRACTURING 
Mathematical Models 
Coalbed methane modeling analysis, 11:26878 (R;US) 
HYDRAULIC MINING 
Mining Equipment 
A status report on the tual design of a semiautonomous 
mining system, 11:26881 (BA;US) 
Water jet assisted mining tools: What type assistance and what 
type mining machine?, 11:26882 (BA;US) 


HYDRAULIC RAMS 
See PUMPS 
HYDRAULIC TRANSPORT 
A status report on the conceptual design of a semiautonomous 
mining system, 11:26881 (BA;US) 
Performance Testing 
Shipping and handling of slurry pipelined coal - alone and in 
blends, 11:26890 (R;AU) 
HYDRAZINE 
Chemical Reaction Kinetics 
Oxidation of hydrazine by nitric acid, 11:27856 (J;US) 
Oxidation 
Oxidation of hydrazine by nitric acid, 11:27856 (J;US) 
HYDRIODIC ACID 
Autoionization 
Autoionization between the ionization thresholds for the ?¢/sub 
3/2/ and ?2/sub 1/2/ states of HI*, 11:28704 (J;US) 
Chemical Reaction Kinetics 
Absolute rate coefficients for methyl radical reactions by laser 
photolysis, time-resolved infrared chemiluminescence: CDs 
+ HX—CD;H + X(X = Br, I), 11:27855 (J;US) 
Chemical Reactions 
Acid catalyzed depolymerization of coal by hydride donors. 
Final report, 11:26836 (R;US) 
Photoelectron Spectroscopy 
Autoionization between the ionization thresholds for the 
2ar/sub 3/2/ and ?2/sub 1/2/ states of HI*, 11:28704 (J;US) 
HYDROBROMIC ACID 
Chemical Reaction Kinetics 
Absolute rate coefficients for methyl radical reactions by laser 
photolysis, time-resolved infrared chemiluminescence: CDs 
+ HX — CDsH + X(X = Br, I), 11:27855 (J;US) 
HYDROCARBONS 
See also ALKANES 
ALKENES 
ANTHRACENE 
BENZENE 
BENZOPYRENE 
NAPHTHALENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
POLYENES 
PYRENE 
STYRENE 
TETRALIN 
TOLUENE 
Combustion 
Sandia cooperative group on the aerothermochemistry of 
turbulent combustion, 11:26910 (R;US) 
Emission 
Methodology for estimating natural hydrocarbon emissions, 
11:28282 (R;US) 
Pyrolysis 
Direct determination of atom and radical concentrations in 
thermal reactions of hydrocarbons and other gases. Informal 
technical report, January 1, 1985-December 31, 1985, 
11:27941 (R;US) 


\ 


Rate and selectivity enhancement in Fischer Tropsch synthesis. 
Quarterly research report, 11:27076 (R;US) 
HYDROCHLORIC ACID 
Electron-Molecule Collisions 
Ro-vibrational excitation of HCl by electrons, 11:28719 
(BA;US) 
HYDROCYANIC ACID 
Electron-Molecule Collisions 
Ab initio study of low-energy electrons interacting with HCN 
molecules, 11:28720 (BA;US) 
HYDRODYNAMICS 
See also MAGNETOHYDRODYNAMICS 
Riemann Function 
An S matrix theory for classical nonlinear physics, 11:28978 
(;US) 
HYDROELECTRIC POWER 
Resource Potential 
Greece - structure of the energy industry, in particular energy 
source potential, 11:27497 (R;DE;In German) 
HYDROELECTRIC POWER PLANTS 
See also SMALL-SCALE HYDROELECTRIC POWER PLANTS 





HYDROELECTRIC POWER PLANTS 
Environmental Effects 


Environmental Effects 

Behavioral response of fish to altered water quality: a review 
of selected examples with emphasis on salmonids, 11:28384 
(J;US) 

Impacts of water levels on breeding Canada geese and the 
methodology for mitigation and enhancement in the 
Flathead drainage. Annual report 1985, 11:27097 (R;US) 

Environmental Impacts 

Behavioral response of fish to altered water quality: a review 
of selected examples with emphasis on salmonids, 11:28384 
(J;US) 

Environmental and water-quality operational studies. Prey 
selection and feeding patterns of fish in a Southern United 
States hydropower tailwater. Final report, 11:27094 (R;US) 

HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROFLUORIC ACID 
Catalytic Effects 

Reaction of fluoroxysulfate, SO,F~, with aromatic compounds: 

catalysis by acids, 11:27882 (J;GB) 
HYDROGEN 
Adsorption 

CO coadsorption and reactions of sulfur, hydrogen and oxygen 
on clean and sulfided Mo(100) and on MoS,.(0001) crystal 
faces, 11:27876 (J;NL) 

Support-metal interaction studies on model supported catalysts. 
Final report, 11:26824 (R;US) 

Chemical Reaction Kinetics 

[Theoretical studies of combustion dynamics]. Fin] technical 
report, 11:27841 (R;US) 

Photochemical generation of the optoacoustic effect: an 
acoustic analogue of the method of intermittent activation, 
11:27914 (J;US) 

Thermal and state-selected rate constant calculations for O(?P) 
+ He — OH + H and isotopic analogs, 11:27839 (R;US) 

Chemical Reaction Yield 

Direct determination of atom and radical concentrations in 
thermal reactions of hydrocarbons and other gases. Informal 
technical report, January 1, 1985-December 31, 1985, 
11:27941 (R;US) 

Chemical Reactions 

Isotope and temperature dependence of self-diffusion for 
hydrogen, deuterium, and tritium on Cu(100) in the 100-1000 
K range, 11:27672 (J;NL) 

Combustion 
Equipment survivability in hydrogen burns, 11:27446 (BA;US) 
Desorption / 

Application of diffusion theory to the analysis of hydrogen 
desorption data at 25 deg C, 11:27651 (R;US) 

Support-metal interaction studies on model supported catalysts. 
Final report, 11:26824 (R;US) 

Distribution 

Evaluation of HECTR predictions of hydrogen transport, 
11:27442 (BA;US) 

Multiple-quantum NMR study of clustering in hydrogenated 
amorphous silicon, 11:27752 (J;US) 

Verification of the HDR-test V44 using the computer program 
RALOC-MOD1/383, 11:27379 (R;DE;In German) 

Electron-Atom Collisions 

Electronic excitation of atoms and molecules using the linear- 

algebraic method, 11:28708 (J;US) 
Electron-Molecule Collisions 

Electronic excitation of atoms and molecules using the linear- 

algebraic method, 11:28708 (J;US) 
Energy Transfer 

Cluster ion formation in free jet expansion processes at low 

temperatures, 11:27877 (J;DE) 
Excited States 

Photoionization of excited molecular states Hz C 'PI/sub u/, 

11:27867 (J;NL) 
Gas Flow 
The movement of hydrogen following a pwr SB-LOCA, 
11:27439 (BA;US) 
Gas Production Rates 
Evaluation of HECTR predictions of hydrogen transport, 
11:27442 (BA;US) 
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Hydrogen-generating reactions in LWR severe accidents, 
11:27427 (BA;US) 
Hydrogen production from oxidation of a debris bed during 
severe accidents in LWRs, 11:27440 (BA;US) 
The movement of hydrogen following a pwr SB-LOCA, 
11:27439 (BA;US) 
Ignition 
Equipment survivability in hydrogen burns, 11:27446 (BA;US) 
Ton-Atom Collisions 
Loss and excitation in single collisions of highly-stripped heavy 
ions with atoms, 11:28679 (R;US) 
Ion-Molecule Collisions 
Measurements of ionization balance parameters in atomic ions. 
Progress report, 1 November 1984-31 March 1986, 11:28687 
(R;US) 
Structure in the energy dependence of high-energy electron- 
capture cross sections, 11:28709 (J;US) 
Isotope Effects 
Isotope and temperature dependence of self-diffusion for 
hydrogen, deuterium, and tritium on Cu(i00) in the 100-1000 
K range, 11:27672 (J;NL) 
Market 
Hydrogen use in Alaska. Project 40902 final report, 11:27068 
(R;US) 
Nuclear Magnetic Resonance 
Multiple-quantum NMR study of clustering in hydrogenated 
amorphous silicon, 11:27752 (J;US) 
Photochemical Reactions 
Survey of selected seaweeds for simultaneous photoproduction 
of hydrogen and oxygen, 11:28439 (J;US) 
Photoelectron Spectroscopy 
Photoionization of excited molecular states H2 C !PI/sub u/, 
11:27867 (J;NL) 
Photoionization 
Photoionization of excited molecular states Hz C !PI/sub u/, 
11:27867 (J;NL) 
Self-Diffusion 
Isotope and temperature dependence of self-diffusion for 
hydrogen, deuterium, and tritium on Cu(100) in the 100-1000 
K range, 11:27672 (J;NL) 
Solubility 
Solubility of hydrogen, deuterium and tritium in liquid lead- 
lithium alloys in the temperature region 500-1500 K, 
11:27639 (R;DE) 
Storage 
Hydrogen use in Alaska. Project 40902 final report, 11:27068 
(R;US) 
Uses 
Hydrogen use in Alaska. Project 40902 final report, 11:27068 
(R;US) 
HYDROGEN 1 MINUS BEAMS 
Beam Injection 
First test experiment of H charge-exchange injection in the 
KEK booster, 11:28091 (R;JP) 
Charge Exchange 
First test experiment of H charge-exchange injection in the 
KEK booster, 11:28091 (R;JP) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN BROMIDES 
See HYDROBROMIC ACID 
HYDROGEN BURNING 
Astrophysical processes only. 
Combustion Control 
Results of wind tunnel tests on external combustion, 11:27940 
(R;DE;In German) 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN CYANIDES 
See HYDROCYANIC ACID 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
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HYDROGEN FUELS 
Combustion 
Scramjet sidewall burning: preliminary shock tunnel results, 
11:27942 (R;AU) 
Mixing 
Scramjet sidewall burning: preliminary shock tunnel results, 
11:27942 (R;AU) 
HYDROGEN HYDROXIDES 
See WATER 
HYDROGEN IODIDES 
See HYDRIODIC ACID 
HYDROGEN IONS 
See also HYDROGEN IONS 2 PLUS 
Ton Sources 
High-intensity H~ ion source with steady-state plasma 
injection, 11:28106 (J;US) 
One-ampere, 80-keV, long pulse H™ source and accelerator, 
11:28107 (J;US) 
Production of vibrationally cold ions using a radio-frequency 
storage ion source, 11:28105 (J;US) 
HYDROGEN IONS 2 PLUS 
For H2* ions. 
Electron-Ion Collisions 
Electronic excitation of atoms and molecules using the linear- 
algebraic method, 11:28708 (J;US) 
Electron-Molecule Collisions 
Direct iteration-variation method for scattering problems, 
11:28707 (J;US) 
HYDROGEN LOGS 
See NEUTRON LOGGING 
HYDROGEN MINUS 1 BEAMS 
See HYDROGEN I MINUS BEAMS 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PEROXIDE 


Complexes of hydrogen peroxide with dioxoactinide(VI) 


species in aqueous carbonate and bicarbonate media 
formation of An(VI)-H2O2 complexes, 11:27933 (J;IL) 
HYDROGEN PHOSPHATES 
See PHOSPHORIC ACID 
HYDROGEN PRODUCTION 
Comparative Evaluations 
Hydrogen use in Alaska. Project 40902 final report, 11:27068 
(R;US) 
Cost 


Hydrogen use in Alaska. Project 40902 final report, 11:27068 
(R;US) 
Electrolysis 
Statement of work on alternative anodic reactions in water 
splitting. Final report, September 1981-December 1982, 
11:27069 (R;US) 
Photochemical Reactions 
Photochemical hydrogen production from a water-methanol 
mixture with small particles of iron oxide suspensions, 
11:27070 (J;US) 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES 


Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 

Equations of State 

Integrated experimental and theoretical study of the 
thermophysical properties of fluid mixtures. Annual report, 
September 1984-September 1985, 11:26820 (R;US) 

Pattern Recognition 

Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 

HYDROGENASE 
See HYDROGENASES 
HYDROGENASES 
Code number 1.12 
Enzyme Activity 

Survey of selected seaweeds for simultaneous photoproduction 

of hydrogen and oxygen, 11:28439 (J;US) 


HYPOXANTHINE QUANINE PHOSPHORIBOSYLTRANSF 
; Gene Mutations 


HYDROGENATION 
Catalysts 
Acid catalyzed depolymerization of coal by hydride donors. 
Final report, 11:26836 (R;US) 
Chemistry and morphology of coal liquefaction. Quarterly 
report, October 5, 1985-December 31, 1985, 11:26851 (R;US) 
Control of catalyst deactivation with ammonia. Quarterly 
report, December 1, 1985-February 28, 1986, 11:26845 
(R;US) 
Effects of feed boiling range on hydrotreating of Wyodak and 
Illinois ITSL oils, 11:27072 (R;US) 
Improved catalysts for coal liquefaction. Quarterly report No. 
6, December 1, 1985-February 28, 1986, 11:26842 (R;US) 
Trifunctional catalysts for conversion of syngas to alcohols. 
Sixth quarterly report, December 1, 1985-February 28, 1986, 
11:26821 (R;US) 
Yields 
Mobile phase in coals: its nature and modes of release. 
Technical progress report, September-November 1985 and 
December 1985-February 1986, 11:26839 (R;US) 
HYDROGEN-BASED ECONOMY 
Demonstration Programs 
Hydrogen use in Alaska. Project 40902 final report, 11:27068 
(R;US) 
Feasibility Studies 
Hydrogen use in Alaska. Project 40902 final report, 11:27068 
(R;US) 
HYDROLASES 
Code number 3. 
Enzyme Activity 
Biochemical assessment of acute nitrogen dioxide toxicity in rat 
lung, 11:28578 (J;US) 
HYDROXIDES 
See also LITHIUM HYDROXIDES 


POTASSIUM HYDROXIDES 
SODIUM HYDROXIDES 


Chemical Preparation 
Palladium-palladium o-bonds supported by 
bis(dimethylphosphino)methane (dmpm). Synthetic, 
structural, and Raman studies of Pd2X2(dmpm) (X = Cl, 
Br, OH), 11:27904 (J;US) 
Chemical Reactions 
Palladium-palladium o-bonds supported by 
bis(dimethylphosphino)methane (dmpm). Synthetic, 
structural, and Raman studies of Pd2X2(dmpm)2 (X = Cl, 
Br, OH), 11:27904 (J;US) 
Solubility 
Palladium-palladium o-bonds supported by 
bis(dimethylphosphino)methane (dmpm). Synthetic, 
structural, and Raman studies of Pd2X2(dmpm) (X = Cl, 
Br, OH), 11:27904 (J;US) 
HYDROXYBENZENE 
See PHENOL 
HYDROXYL IONS 


See ANIONS 
HYDROXIDES 


HYDROXYL RADICALS 
Chemical Reaction Kinetics 
Evaluation of the reactivities of HO2/O2~ with compounds of 
biological interest, 11:28440 (BA;US) 
HYDROXYNAPHTHALENES 
See NAPHTHOLS 
HYDROXYTOLUENES 
See CRESOLS 
HYPERTHERMIA 
Radiosensitivity Effects 
Heat-induced microcirculatory stoppage strongly enhances 
tumour control by radiation, 11:28539 (RA;NL) 
HYPOXANTHINE PHOSPHORIBOSYLTRANSFERASE 
Gene Mutations 
Development of in vitro mutagenicity testing systems using T- 
lymphocytes. Annual performance report, 11:28516 (R;US) 
HYPOXANTHINE QUANINE PHOSPHORIBOSYLTRANSF 
See HYPOXANTHINE PHOSPHORIBOS YLTRANSFERASE 





HYPOXANTHINE QUANINE PHOSPHORIBOSYLTRANSF 
Gene Mutations 


IAEA 
International Nuclear Data Committee 
List of documents received by the INDC Secretariat, 11:28849 
(R;XA) 
IAEA AGREEMENTS 
Verification 
International Atomic Energy Agency safeguards, 11:27059 
(R;US) 
IAEA SAFEGUARDS 
International Atomic Energy Agency safeguards, 11:27059 
(R;US) 


International safeguards at facilities employing spent fuel rod 
consolidation, 11:27061 (R;US) 


Fuel cycle based safeguards, 11:27058 (R;DE) 
I-BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 


Isotope Dating 
Laser resonance ionization mass spectrometry for krypton-81 
analysis, 11:27772 (R;US) 
ICF DEVICES 


HIBALL-II - an improved conceptual heavy ion beam driven 
fusion reactor study, 11:29076 (R;DE) 
Ton Sources 
Intense pulsed light-ion beam generated by planar type self- 
magnetically insulated diode, 11:29072 (RA;JP) 
ICR HEATING 
Antennas 
Slot antennas for ICRF heating, 11:29096 (BA;US) 
Computer Codes 
Electron and ion cyclotron heating calculations in the Tandem- 
mirror modeling code MERTH, 11:29049 (J;US) 
IDAHO 


Report 2A: employment and training indicators, 1980 census of 
population, Idaho by county, 11:29107 (R;US) 


Report 2A: employment and training indicators, 1980 census of 
population, Idaho by county, 11:29107 (R;US) 
IDAHO ADVANCED TEST REACTOR 
See ATR REACTOR 
IGNEOUS ROCKS 


See aiso VOLCANIC ROCKS 
Radioactive Waste Disposal 
Typical repository conditions for generic commercial and 
defense high-level nuclear waste and spent fuel repositories 
in crystalline rock. Revision 1, 11:28640 (R;US) 
ILLINOIS 
Coal Mining 
Historical perspective on Illinois coal resources and 
production, 1960-1984, 11:26915 (R;US) 
Coal Reserves 
Historical perspective on Illinois coal resources and 
production, 1960-1984, 11:26915 (R;US) 
ILLITE 
Hydrothermal Alteration 
Investigation of the stability of clay/basalt packing materials, 
11:27740 (R;US) 
Phase Studies 
Investigation of the stability of clay/basalt packing materials, 
11:27740 (R;US) 
Sorptive Properties 
Sorption of trace constituents from aqueous solutions onto 
secondary minerals. II. Radium, 11:27835 (J;US) 
IMAGE PROCESSING 
Array Processors 
Innovative image processing architectures, 11:29129 (RA;DE) 
Man-Machine Systems 
Striving for “natural” usage, 11:29147 (R;US) 
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Meetings 

Workshop on parallel computer architectures in pattern 

recognition and image processing, 11:29125 (R;DE) 
Reviews 

Computer architecture for image processing and pattern 
recognition in the Federal Republic of Germany, 11:29130 
(RA;DE;In German) 

Posing of the problem, status, and future of parallel computer 
architecture for image processing, 11:29126 (RA;DE;In 
German) 

IMAGE SCANNERS 
Superconducting Magnets 
High-field superconductivity, 11:27974 (J;US) 
IMAGES 

Development of an imaging system for patient set-up 
monitoring during radiotherapeutic treatment with high 
energy photons, 11:28477 (R;NL) 

IMMUNOLOGY 

Health effects from the inhalation of oxidant air pollutants as 
related to the immune system. Final report. Research report, 
11:28500 (R;US) 

IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
INCIDENTS 
See ACCIDENTS 
INCINERATION 
See COMBUSTION 
INCINERATORS 
Performance 
Thermal destruction of hazardous waste, 11:28049 (R;US) 
INCLUSION COMPLEXES 
See CLATHRATES 
INCOLOY 800 
Chemical Composition 

Corrosion behavior of coated 2 1/4 Cr-1 Mo and carbon steels 
in a simulated high p/sub S2/ waste heat recovery system 
environment of a coal gasifier, 11:26817 (R;US) 

Corrosion 

Corrosion behavior of coated 2 1/4 Cr-1 Mo and carbon steels 
in a simulated high p/sub S2/ waste heat recovery system 
environment of a coal gasifier, 11:26817 (R;US) 

Study of the polarization for Incoloy 800 and for the stainless 
stell AISI 304 in mixtures of iron, nickel and chromium 
chlorides, 11:27631 (R;BR;In Portuguese) 

Electrochemical Corrosion 

Some observations about the Incoloy 800 corrosion, 11:27628 

(R;BR;In Portuguese) 
Pitting Corrosion 

Some observations about the Incoloy 800 corrosion, 11:27628 

(R;BR;In Portuguese) 
Polarization 

Study of the polarization for Incoloy 800 and for the stainless 
stell AISI 304 in mixtures of iron, nickel and chromium 
chlorides, 11:27631 (R;BR;In Portuguese) 

INCOLOY ALLOYS 
See also INCOLOY 800 
Crack Propagation 

The relationship of grain size to critical distance ad hydrogen- 

induced crack growth thresholds, 11:27669 (J;US) 
Grain Size 

The relationship of grain size to critical distance ad hydrogen- 

induced crack growth thresholds, 11:27669 (J;US) 
Hydrogen Embrittlement 

The relationship of grain size to critical distance ad hydrogen- 

induced crack growth thresholds, 11:27669 (J;US) 
INCONEL 625 
Chemical Composition 

Corrosion behavior of coated 2 1/4 Cr-1 Mo and carbon steels 
in a simulated high p/sub S:/ waste heat recovery system 
environment of a coal gasifier, 11:26817 (R;US) 

ion 

Corrosion behavior of coated 2 1/4 Cr-1 Mo and carbon steels 
in a simulated high p/sub S:/ waste heat recovery system 
environment of a coal gasifier, 11:26817 (R;US) 
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INCONEL 718 
Electrodes 
Electrode tip melting simulation during vacuum arc remelting 
of Inconel 718, 11:27970 (R;US) 
INDIA 
Fuel Cycle 
International nuclear fuel cycle fact book. Revision 6, 11:27018 
(R;US) 
INDIAN OCEAN 
Organic Matter 
Redfield ratio based on chemical data from isopycnal surfaces, 
11:28376 (J;US) 
INDIAN POINT-3 REACTOR 
Buchanan, New York, USA 
Reactor Operation 
Digraph Matrix Analysis for systems interactions at Indian 
Point Unit 3. Volume 1, 11:27405 (R;US) 
Systems Analysis 
Digraph Matrix Analysis for systems interactions at Indian 
Point Unit 3. Volume 1, 11:27405 (R;US) 
INDIANA 
Geology 
Description and selection of soils at two oil shale disposal sites, 
11:26957 (R;US) 
INDIUM ALLOYS 
Electric Conductivity 
Mechanism of coherent self-oscillations under transverse 
breakdown in n-InSb (T=77 K), 11:27634 (RA;AT) 


Hot hole magnetophonon resonance in p-InSb in high magnetic 
fields, 11:27633 (RA;AT) 
INDIUM ARSENIDES 
Electron Drift 
Electron drift velocity in Gasub(0.47) Insub(0.53)As at very 
high fields, 11:27738 (RA;AT) 
Heterojunctions 
Two-dimensional electron transport and hot electron effects in 
InP-/n-AllnAs heterostructures, 11:27736 (RA;AT) 
Photoconductivity 
New transport phenomena in superlattices and resonant 
tunneling bipolar transistors, 11:27739 (RA;AT) 


Recombination of confined carriers in Insub(0.53) Gasub(0.47) 
As/InP and Insub(0.75) Gasub(0.25) Assub(0.5) 
Psub(0.5)/InP interfaces, 11:27737 (RA;AT) 

INDIUM PHOSPHIDES 
Heterojunctions 
Two-dimensional electron transport and hot electron effects in 
InP-/n-AlInAs heterostructures, 11:27736 (RA;AT) 
Ionization 
Impact ionization in InP and GaAs, 11:27735 (RA;AT) 
Photoconductivity 

First observations of time-resolved submillimetre 

photoconduction in indium phosphide, 11:27733 (RA;AT) 


First observations of time-resolved submillimetre 
photoconduction in indium phosphide, 11:27733 (RA;AT) 
Recombination 
Recombination of confined carriers in Insub(0.53) Gasub(0.47) 
As/InP and Insub(0.75) Gasub(0.25) Assub(0.5) 
Psub(0.5)/InP interfaces, 11:27737 (RA;AT) 
INDONESIA 
Energy Supplies 
Problems of consistency in energy planning for countries of the 
third world, 11:27494 (RA;DE;In German) 
INDOOR AIR POLLUTION 
Comparative biochemistry and metabolism. Part 2. 
Naphthalene lung toxicity. Annual report, June-December 
1984, 11:28457 (R;US) 
Air Quality 
Indoor air quality: Sources and control, 11:27500 (J;US) 
Products 


Indoor air quality: Sources and control, 11:27500 (J;US) 
Radon 
Indoor air quality: Sources and control, 11:27500 (J;US) 


Tobacco Smokes 
Indoor air quality: Sources and control, 11:27500 (J;US) 


INDUCTORS 
See SOLENOIDS 
INDUSTRIAL LAUNDRIES 
See LAUNDRIES 
INDUSTRIAL PLANTS 


See also COAL GASIFICATION PLANTS 
ETHANOL PLANTS 
FEED MATERIALS PLANTS 
PETROLEUM REFINERIES 
SEQUOYAH UF6 PRODUCTION PLANT 


Boilers 
Test firing refuse-derived fuel in an industrial coal-fired boiler, 
11:27583 (R;US) 
Cooling Systems 
Design of spot cooling systems for hot industrial environments, 
11:27570 (J;US) 
Optimal design of an air jet for spot cooling, 11:27571 (J;US) 
Solar Process Heat 
Large-scale Solar Industrial Process Heat system for 
Caterpillar Tractor Company: performance evaluation. Final 
report, 11:27185 (R;US) 
Thermal Comfort 
Optimal design of an air jet for spot cooling, 11:27571 (J;US) 
INDUSTRIAL RADIOGRAPHY 
See also BIOMEDICAL RADIOGRAPHY. 
See also X-RAY RADIOGRAPHY 
Photographic Films 
Factors related to the Ecran-Film contact in the industrial 
radiography, 11:28030 (R;BR;In Portuguese) 
Assurance 


Correlation between IQIs- criteria of utilization from the level 

of required sensitivity, 11:28029 (R;BR;In Portuguese) 
Quality Control 

Correlation between IQIs- criteria of utilization from the level 
of required sensitivity, 11:28029 (R;BR;In Portuguese) 

Factors related to the Ecran-Film contact in the industrial 
radiography, 11:28030 (R;BR;In Portuguese) 

Accidents 


Report to Congress on abnormal occurrences, July-September 
1985. Volume 8, No. 3, 11:27400 (R;US) 
INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRIAL WASTES 
Hazardous Materials 
Thermal destruction of hazardous waste, 11:28049 (R;US) 
Waste Disposal 
Superfund Record of Decision (EPA region 2): Wide Beach 
Development site, Brant Township, New York, September 
1985. Final report, 11:28405 (R;US) 
INDUSTRY 


See also AGRICULTURE 
CERAMICS INDUSTRY 
CHEMICAL INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 
SYNTHETIC FUELS INDUSTRY 


Waste heat recovery through cogeneration in selected 
industries in India. Discussion paper No. 01.84, 11:27582 
(R;IN) 

Energy Conservation 

Policy incentives for industrial energy conservation. Discussion 

paper No. 02.83, 11:27517 (R;IN) 


Consumption 
Prospects for US basic industries, 1986-2000: implications for 
electricity demand, 11:27533 (R;US) 
Effects of the changing composition of US manufacturing 
production on energy demand, 11:27483 (R;US) 
Energy Efficiency 
New advanced sensor development for technical parameter 
measurements, | 1:27586 (BA;US) 
Energy Management Systems 
New advanced sensor development for technical parameter 
measurements, 11:27586 (BA;US) 





INDUSTRY 
Heat Recovery 


Heat Recovery 
Waste heat recovery through cogeneration in selected 
industries in India. Discussion paper No. 01.84, 11:27582 
(R;IN) 
Power Demand 
Prospects for US basic industries, 1986-2000: implications for 
electricity demand, 11:27533 (R;US) 
INERTIAL CONFINEMENT 
A dynamic plasma confinement by inertial forces. 
Transport 


ic analysis of rotating and propagating LIB, 
11:29067 (RA; JP) 
Streak Photography 
Propagation of intense pulsed proton beam through wall- 
initiated, overlapping plasma channel, 11:29073 (RA;JP) 
INERTIAL CONFINEMENT FUSION DEVICES 
See ICF DEVICES 
INFORMATION SYSTEMS 
Directories 
Directory of Government geoscience databases in Australia 
1984, 11:26874 (R;AU) 
Manuals 
GMIS user's manual. Volume 3: training manual. Volume 4: 
program documentation , 11:27549 (R;US) 
INFRARED SPECTROMETERS 


Preparation 
Studies of molecular properties of polymeric materials: 
aerospace environmental effects on three linear polymers, 
11:27719 (R;US) 
INHALATION EXPOSURE CHAMBERS 
See EXPOSURE CHAMBERS 
INHOMOGENEOUS PLASMA 
Alfven Waves 
Alfven wave impedance studies on PRETEXT, 11:29042 
(J;US) 
Antennas 
Alfven wave impedance studies on PRETEXT, 11:29042 
G;US) 
INORGANIC COMPOUNDS 
Use of a more specific term is recommended. 
Tissue Distribution 
National body-burden database. Chemicals identified in human 
biological media, 1984. Volume VII, Part 1, 11:28338 (R;US) 
National body-burden database: chemicals identified in feral 
and food animals, 1984. Volume IV, Part 1, 11:28339 (R;US) 
National body-burden database. Chemicals identified in human 
biological media, 1984. Volume VII, Part 2, 11:28341 (R;US) 
National body-burden database. Chemicals identified in feral 
and food animals, 1984. Volume IV, Part 2, 11:28342 (R;US) 
INPUT-OUTPUT 
See MATERIAL BALANCE 
INSECTS 
Contamination 
Insect-vegetation relationships in an area contaminated by 
radioactive wastes, 11:28360 (J;US) 
IN-SITU GASIFICATION 
Cavities 
Modeling, laboratory and field test studies of water influx in 
the UCG process. Final technical report, 11:26834 (R;US) 
Computerized Simulation 
General-purpose, packed-bed model for analysis of 
underground coal gasification processes, 11:26852 (R;US) 
Mathematical Models 
General-purpose, packed-bed model for analysis of 
underground coal gasification processes, 11:26852 (R;US) 
Water Influx 
Modeling, laboratory and field test studies of water influx in 
the UCG process. Final technical report, 11:26834 (R;US) 
IN-SITU RETORTING 
Bench-Scale Experiments 
Laboratory retorting experiments: Run 42, 11:26953 (RA;US) 
Oil Yields 
Laboratory retorting experiments: Run 42, 11:26953 (RA;US) 
Research 
Oil shale program. Quarterly reports, October 1984-March 
1985, 11:26947 (R;US) 
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Waste Water 
Chromatographic profiles of oil shale processing by-product 
waters and selected fractions, 11:26955 (R;US) 
Nonspecific detection of arsenic in high performance liquid 
chromatography: a feasibility study, 11:26958 (R;US) 
INSOLATION 
Computerized Simulation 
Estimates of available solar radiation and photovoltaic energy 
production for various tilted and tracking surfaces 
throughout the US based on PVFORM, a computerized 
performance model, 11:27168 (R;US) 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATION (ELECTRICAL) 
See ELECTRICAL INSULATION 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INSULATORS (ELECTRICAL) 
See ELECTRICAL INSULATORS 
INTEGRALS 
See also FEYNMAN PATH INTEGRAL 
Calculation Methods 
Romberg quadrature method for non equally spaced points, 
11:29134 (R;IT) 
INTEGRATED CIRCUITS 


Aging 
Evaluation of high temper: “:re accelerated aging tests used on 
integrated circuits. Final report, 11:28037 (R;US) 
Design 
Accessibility of applications specific integrated circuits, 
11:28043 (R;US) 
Testing 
Accessibility of applications specific integrated circuits, 
11:28043 (R;US) 
Evaluation of high temperature accelerated aging tests used on 
integrated circuits. Final report, 11:28037 (R;US) 
INTERACTING BOSON MODEL 
Exchange Interactions 
Exchange effects in the interacting boson-fermion model, 
11:28923 (J;US) 
Peripheral Models 
Exchange effects in the interacting boson-fermion model, 
11:28923 (J;US) 
INTERCALATES 
See CLATHRATES 
INTERCHANGE INSTABILITY 
See FLUTE INSTABILITY 
INTERCONNECTED POWER SYSTEMS 
Security 
Modeling of external power system networks for on-line 
security analysis. Final report, 11:27296 (R;US) 
INTERFACES 
Energy Levels 
Determination of interface states for CaF2/Si(111) from near- 
edge x-ray-absorption measurements, 11:27751 (J;US) 
INTERFACES (EQUIPMENT) 
See EQUIPMENT INTERFACES 
INTERFEROMETRY 
Lasers 
Energy and Technology Review, 11:28173 (R;US) 
INTERMEDIATE VECTOR BOSONS 
See also W PLUS BOSONS 
Particle Production 
Intermediate vector bosons and jets at the CERN p anti p 
Collider, 11:28741 (R;CH) 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
Decomposition 


Acid digestion studies at AEE Winfrith, 1979-1982, 11:26989 
(R;GB) 
Radioactive Waste Disposal 
Selection and investigation of sites for the disposal of 
radioactive wastes in hydraulically induced subsurface 
fractures, 11:27026 (R;US) 
Radioactive Waste 
Acid digestion studies at AEE Winfrith, 1979-1982, 11:26989 
(R;GB) 
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Remote Handling l’quipment 
Inactive trials of transport systems. Phase 1. A review of 
progress 1983-1984, 11:27968 (R;GB) 
IATES (REACTION) 
See REACTION INTERMEDIATES 
INTERNATIONAL ATOMIC ENERGY AGENCY 
See IAEA 
INTERNATIONAL NUCLEAR DATA COMMITTEE 
Nuclear Data Collections 
List of documents received by the INDC Secretariat, 11:28849 
(R;XA) 
INTERPLANETARY MAGNETIC FIELDS 
Research Programs 
Research in particles and fields. Semiannual status report, 1 
April-30 September 1985, 11:28656 (R;US) 
INTERSECTING BEAMS 
See COLLIDING BEAMS 


Detection of iII (34.8 micron) emission in Orion-KL: a 
measurement of the silicon abundance in dense interstellar 
gas, 11:28654 (R;US) 

INTRUSION DETECTION SYSTEMS 
Design 


SENLEX: sensor layout expert system, 11:27065 (R;US) 
INVERTEBRATES 
See also ANNELIDS 
Chromium hazards to fish, wildlife, and invertebrates: a 
synoptic review, 11:28566 (R;US) 
IODINATED ALIPHATIC HYDROCARBONS 


Direct determination of atom and radical concentrations in 
thermal reactions of hydrocarbons and other gases. Informal 
technical report, January 1, 1985-December 31, 1985, 
11:27941 (R;US) 

IODINE 
Oxidation 

Potentiometric studies of the thermodynamics of iodine 

disproportionation from 4 to 209°C, 11:27868 (J;US) 


Potentiometric studies of the thermodynamics of iodine 
disproportionation from 4 to 209°C, 11:27868 (J;US) 


Potentiometric studies of the thermodynamics of iodine 
disproportionation from 4 to 209°C, 11:27868 (J;US) 
X-Ray Fluorescence Analysis 
Clinical application of XRF to the measurement of thyroidal 
iodine content, 11:27776 (RA;IL) 
IODINE 123 
Tissue Distribution 
Comparison of several potential myocardial imaging agents, 
11:28515 (R;US) 
IODINE 125 
Uptake 
Bio-availability of I-125 in the rabbit eye and the influence of a 
sodium iodide solution on human cataract lens in vitro, 
11:28520 (R;DE;In German) 
IODINE COMPOUNDS 
See also HYDRIODIC ACID 
Structure 


Role of the intermolecular interactions in the two-dimensional 
ambient-pressure organic superconductors B-(ET)Is and B- 
(ET)IBre, 11:27721 (J;US) 
Molecu! + Structure 
Re’s of the intermolecular interactions in the two-dimensional 
ambient-pressure organic superconductors B-(ET)zls and B- 
(ET) IBre, 11:27721 (J;US) 
IODINE IODIDES 
See IODINE 
ION BEAM FUSION REACTORS 
Charge 


Exchange 
Charge equilibrium processes of energetic incident ions and 
their range, 11:29005 (RA;JP) 
Diode Tubes 
Semi-point-like intense ion beam source with high brightness, 
11:29071 (RA;JP) 
Fireball Model 
Fire ball in LIB-ICF reactor, 11:29069 (RA;JP) 


ION SOURCES 
Design 


First Wall 
Conceptual design of LIB fusion reactor: UTLIF(2), 11:29068 
(RA;JP) 


Gas Blankets 
Fire ball in LIB-ICF reactor, 11:29069 (RA;JP) 
ICF Devices 
HIBALL-II - an improved conceptual heavy ion beam driven 
fusion reactor study, 11:29076 (R;DE) 


Conceptual design of LIB fusion reactor: UTLIF(2), 11:29068 
(RA;JP) 
ION BEAM TARGETS 
Inertial Confinement 
Interaction of charged particle beams with matter, 11:29066 
(RA;JP) 
Interactions 
Interaction of charged particle beams with matter, 11:29066 


(RA;JP) 
ION BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
ION BEAMS 
See also HYDROGEN 1 MINUS BEAMS 
Beam Extraction 
A finite difference 3-D Poisson—Vlasov algorithm for ions 
extracted from a Plasma, 11:28111 (J;US) 
Ion-Atom Collisions 
Charge equilibrium processes of energetic incident ions and 
their range, 11:29005 (RA;JP) 
Rotation 
Macroscopic analysis of rotating and propagating LIB, 
11:29007 (RA;JP) 
Stability 
Macroscopic analysis of rotating and propagating LIB, 
11:29007 (RA;JP) 


Production of rotating ion layer by normal injection of pulsed 
ion beam, 11:29065 (RA;JP) 
ION CLUSTERS 
See ION PAIRS 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION EXCHANGE CHROMATOGRAPHY 
Analytical Chemistry, 11:27770 (RA;ZA;In Afrikaans) 
ION EXCHANGE MEMBRANES 
See MEMBRANES 
ION MICROPROBE ANALYSIS 


Temporal behavior of secondary ion emission from 
analyte/liquid matrix samples, 11:27822 (J;US) 
Performance 
Temporal behavior of secondary ion emission from 
analyte/liquid matrix samples, 11:27822 (J;US) 
ION PAIRS 
Energy Transfer 
Cluster ion formation in free jet expansion processes at low 
temperatures, 11:27877 (J;DE) 
ION RINGS 
Trapping 
Production of rotating ion layer by normal injection of pulsed 
ion beam, 11:29065 (RA;JP) 
ION SOURCES 
Proceedings of the symposium on ion sources in accelerators, 
11:28089 (R;JP;In Japanese) 
Beam Extraction 
Axial magnetic field extraction type microwave ion source 
with a permanent magnet, 11:28693 (RA;JP) 
Brightness 
Semi-point-like intense ion beam source with high brightness, 
11:29071 (RA;JP) 
Current Density 
High-intensity H~ ion source with steady-state plasma 
injection, 11:28106 (J;US) 
Design 
High-intensity H~ ion source with steady-state plasma 
injection, 11:28106 (J;US) 





1ON SOURCES 
Design 


One-ampere, 80-keV, long pulse H~ source and accelerator, 
11:28107 (J;US) 
Production of vibrationally cold ions using a radio-frequency 
storage ion source, 11:28105 (J;US) 
Efficiency 
Formation of negative ions in Cs sputter sources, 11:28104 
G;US) 
Molecular Ions 
Production of vibrationally cold ions using a radio-frequency 
storage ion source, 11:28105 (J;US) 
Operation 
High-intensity H~ ion source with steady-state plasma 
injection, 11:28106 (J;US) 
One-ampere, 80-keV, long pulse H™ source and accelerator, 
11:28107 (J;US) 
Production of vibrationally cold ions using a radio-frequency 
storage ion source, 11:28105 (J;US) 
Performance 
Formation of negative ions in Cs sputter sources, 11:28104 
(J;US) 
Intense pulsed light-ion beam generated by planar type self- 
magnetically insulated diode, 11:29072 (RA;JP) 
Production of vibrationally cold ions using a radio-frequency 
storage ion source, 11:28105 (J;US) 
Pulsed ion source with cryogenic anode and plasma channel 
initiation by laser excitation, 11:29070 (RA;JP) 
Plasma Density 
High-intensity H™ ion source with steady-state plasma 
injection, 11:28106 (J;US) 
Thermionic Diodes 
Invited paper: intense-light-ion beam diode research at NRL, 
11:29099 (BA;US) 
ION-ATOM COLLISIONS 
Charge Exchange 
Product states of D;*, D.* and O2* dissociative charge transfer 
in Cs, 11:28716 (BA;US) 
IONIC REACTIONS 
See CHEMICAL REACTIONS 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONOSPHERE 
See also E REGION 
Cyclotron Instability 
Production and control of ion-cyclotron instabilities in the 
high-latitude ionosphere by high-power radio waves. 
Memorandum report, 11:28673 (R;US) 
IONS (ATOMIC) 
See ATOMIC IONS 
ION-SELECTIVE ELECTRODES 
Design 
Detailed conceptual design of a high temperature CO, sensor 
for geothermal brine. Final report, Task II, 11:27206 (R;US) 
IRAQ 
Research Programs 
Annual report, 1982-1983, 11:28478 (R;1Q) 
IRIDIUM 
Concentration 
Disruption of the terrestrial plant ecosystem at the Cretaceous- 
Tertiary boundary, western interior, 11:28344 (J;US) 
Toxicity 
Disruption of the terrestrial plant ecosystem at the Cretaceous- 
Tertiary boundary, western interior, 11:28344 (J;US) 
IRIDIUM ALLOYS 
Phase Transformations 
High pressure X-ray diffraction on UX2 compounds, 11:27688 
(R;DK) 
Physical Radiation Effects 
Influence of radiation induced disordering on the 
superconducting transition temperature of NbsIr films, 
11:27641 (R;DE;In German) 
Transition Temperature 
Influence of radiation induced disordering on the 
superconducting transition temperature of NbsIr films, 
11:27641 (R;DE;In German) 
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IRON 
Adsorption 
Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 
Catalytic Effects 
Fischer-Tropsch slurry phase process variations. Quarterly 
report, January 1, 1986-March 31, 1986, 11:27079 (R;US) 
Novel Fischer-Tropsch slurry catalysts and process concepts 
for selective transportation fuel production. Quarterly 
technical progress report, 1 January-31 March 1985, 
11:27075 (R;US) 
Oxidation of hydrazine by nitric acid, 11:27856 (J;US) 
Desorption 
Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 
Emission Spectroscopy 
Hollow cathode plume as an atomic emission sovrce for 
elemental analysis of metal alloys, 11:27819 (J;US) 
Spectrographic analysis of metallic silicium and natural quartz, 
11:27803 (R;BR;In Portuguese) 
Environmental Transport 
Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 
X-Ray Fluorescence Analysis 
Trace element determination using synchrotron radiation, 
11:27825 (J;US) 
IRON 54 TARGET 
Neutron Reactions 
Isovector deformation parameters from coupled-channel 
analysis of (p,n) reactions, 11:28875 (J;US) 
Proton Reactions 
Isovector deformation parameters from coupled-channel 
analysis of (p,n) reactions, 11:28875 (J;US) 
TRON 56 REACTIONS 
Quasi-Fission 
Angular distributions in quasi-fission reactions, 11:28889 
(R;DE) 
IRON 56 TARGET 
Lepton Reactions 
Quark distributions in nuclei from lepton experiments, 11:28864 
(J;US) 
Neutron Reactions 
Isovector deformation parameters from coupled-channel 
analysis of (p,n) reactions, 11:28875 (J;US) 
Proton Reactions 
Isovector deformation parameters from coupled-channel 
analysis of (p,n) reactions, 11:28875 (J;US) 
IRON ALLOYS 


See also INCONEL 625 
IRON BASE ALLOYS 
RENE 41 


Corrosion Resistance 
Variations in the microstructure of nickel-based alloy coatings 
with the metalloids boron and silicon as a function of 
deposition parameters in a dual beam ion system, 11:27657 
(R;US) 
Deposition 
Variations in the microstructure of nickel-based alloy coatings 
with the metalloids boron and silicon as a function of 
deposition parameters in a dual beam ion system, 11:27657 
(R;US) 
Phase Transformations 
High pressure X-ray diffraction on UX2 compounds, 11:27688 
(R;DK) 
Wear Resistance 
Variations in the microstructure of nickel-based alloy coatings 
with the metalloids boron and silicon as a function of 
deposition parameters in a dual beam ion system, 11:27657 
(R;US) 
IRON BASE ALLOYS 


See also INCOLOY ALLOYS 
STEELS 
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Crystal Structure 
Electrolytic extractions of precipitates from steel alloys, 
11:27671 (J;US) 
Processes 


Electrolytic extractions of precipitates from steel alloys, 
11:27671 (J;US) 
IRON BORIDES 
Auger Electron Spectroscopy 
Relationship between microindentation response and film 
composition and microstructure for some novel amorphous 
alloy coatings, 11:27655 (R;US) 


Relationship between microindentation response and film 
composition and microstructure for some novel amorphous 
alloy coatings, 11:27655 (R;US) 


Relationship between microindentation response and film 
composition and microstructure for some novel amorphous 
alloy coatings, 11:27655 (R;US) 

Electron 


Microscopy 
Relationship between microindentation response and film 
composition and microstructure for some novel amorphous 
alloy coatings, 11:27655 (R;US) 
X-Ray Diffraction 
Relationship between microindentation response and film 
composition and microstructure for some novel amorphous 
alloy coatings, 11:27655 (R;US) 
IRON CARBIDES 
Catalytic Effects 
Fischer-Tropsch slurry phase process variations. Quarterly 
report, January 1, 1986-March 31, 1986, 11:27079 (R;US) 
TRON COMPLEXES 
Chemical Preparation 
Study of some transition metal complexes as process catalysts. 
Quarterly report, December 1, 1985-February 28, 1986, 
11:26841 (R;US) 
Chemical Reaction Kinetics 
Kinetics of the oxidation of metal complexes by manganese(III) 
aquo ions in acidic perchlorate media: the Mn(H2O).”* - 
Mn(H20).** electron-exchange rate constant, 11:27858 
(;Us) 
Redox Reactions 
Kinetics of the oxidation of metal complexes by manganese(III) 
aquo ions in acidic perchlorate media: the Mn(H20).** - 
Mn(H20).** electron-exchange rate constant, 11:27858 
(J;US) 
Structural Chemical Analysis 
Study of some transition metal complexes as process catalysts. 
Quarterly report, December 1, 1985-February 28, 1986, 
11:26841 (R;US) 
IRON COMPOUNDS 


See also IRON BORIDES 
IRON CARBIDES 
IRON OXIDES 
IRON PHOSPHIDES 
IRON SILICIDES 


Catalytic Effects 
Disproportionation and combination of ethyl radicals in 
aqueous solution, 11:27915 (J;US) 
Chemical Preparation 
Synthesis of bimetallic Fe-Ni carbonyl clusters: crystal 
structure of [N(CHs)sCH2Ph][Fes Ni(CO)s(u-CO).(us-H)], 
11:27879 (J;US) 


Gravity settling of precipitated magnetite and ferric floc, 
11:27763 (R;GB) 
Crystal Structure 
Synthesis of bimetallic Fe-Ni carbonyl clusters: crystal 
structure of [N(CHs)sCH2Ph][Fes Ni(CO)s(u-CO),(us-H)], 
11:27879 (J;US) 
Effect 


loessbauer 

Ferrous/ferric Mossbauer analysis of simulated nuclear waste 
glass with and without computer fitting, 11:27028 (J;US) 

Pyrolysis 

Production of amorphous iron-silicon powders via laser 

pyrolysis of gaseous precursors, 11:27921 (J;NL) 
IRON OXIDES 
See also MAGNETITE 


Crystal Doping 
Synthesis, bulk, and surface characterization of niobium-doped 
Fe.Os single crystals, 11:27710 (J;US) 
Crystal Growth 
Synthesis, bulk, and surface characterization of niobium-doped 
Fe.Os single crystals, 11:27710 (J;US) 
Formation Heat 
Study of the thermodynamic properties and defect structure of 
the binary system Fesub(1-y)O (Wuestite) in the range 
0.0467< = y <=0.1103, between 600 deg C and 1050 deg 
C, using solid electrolyte galvanic cells, 11:27681 (R;AR;In 
Spanish) 
Phase Studies 
Study of the thermodynamic properties and defect structure of 
the binary system Fesub(1-y)O (Wuestite) in the range 
0.0467< = y <=0.1103, between 600 deg C and 1050 deg 
C, using solid electrolyte galvanic cells, 11:27681 (R;AR;In 
Spanish) 
Thermal Gravimetric Analysis 
Study of the thermodynamic properties and defect structure of 
the binary system Fesub(1-y)O (Wuestite) in the range 
0.0467< = y <=0.1103, between 600 deg C and 1050 deg 
C, using solid electrolyte galvanic cells, 11:27681 (R;AR;In 
Spanish) 
IRON PHOSPHIDES 
Auger Electron Spectroscopy 
Relationship between microindentation response and film 
composition and microstructure for some novel amorphous 
alloy coatings, 11:27655 (R;US) 
Microhardness 
Relationship between microindentation response and film 
composition and microstructure for some novel amorphous 
alloy coatings, 11:27655 (R;US) 
Microstructure 
Relationship between microindentation response and film 
composition and microstructure for some novel amorphous 
alloy coatings, 11:27655 (R;US) 
Transmission Electron Microscopy 
Relationship between microindentation response and film 
composition and microstructure for some novel amorphous 
alloy coatings, 11:27655 (R;US) 
X-Ray Diffraction 
Relationship between microindentation response and film 
composition and microstructure for some novel amorphous 
alloy coatings, 11:27655 (R;US) 
IRON SILICIDES 
Chemical 
Production of amorphous iron-silicon powders via laser 
pyrolysis of gaseous precursors, 11:27921 (J;NL) 
IRRADIATION PLANTS 


Operation of the irradiation facilities, 11:27066 (R;KR;In 
Korean) 
IRRIGATION 
Energy Consumption 
Energy and US agriculture: irrigation pumping, 1974-83. 
Agricultural economic report, 11:27584 (R;US) 
ISCHEMIA 
Pathogenesis 
Nickel concentrations in serum of patients with acute 
myocardial infarction or unstable angina pectoris, 11:28502 
(J;US) 
ISING MODEL 
Computerized Simulation 
Computer investigations of the three-dimensional Ising model, 
11:28976 (J;US) 
Crystal Lattices 
Order, disorder and chaos in crystal lattice, 11:28945 (R;BR;In 
Portuguese) 
Magnetization 
Zero temperature renormalisation group study of the random 
systems: The Ising model in a transverse field in two 
dimensions, 11:28942 (R;XA) 





Two-Dimensional Calculations 
Zero temperature renormalisation group study of the random 
systems: The Ising model in a transverse field in two 
dimensions, 11:28942 (R;XA) 
ISOELECTRONIC ATOMS 
Electronic Structure 
Isoelectronic studies of the 5s? +So-5sSp/sup 1,3/P/sub J/ 
intervals in the Cd sequence, 11:28712 (J;US) 
Energy-Level Transitions 
Isoelectronic studies of the 5s? 'So-Ss5p/sup 1,3/P/sub J/ 
intervals in the Cd sequence, 11:28712 (J;US) 
ISOTOPE APPLICATIONS 
See also TRACER TECHNIQUES 
Research Programs 
Annual report, 1982-1983, 11:28478 (R;IQ) 
ISOTOPE PRODUCTION REACTORS 
For the production of radioisotopes to be used in any application 
such as medicine, agriculture, industry, etc; not for tritium 
production. 
See also FRJ-2 REACTOR 
HFIR REACTOR 


TRIGA-2-SEOUL REACTOR 
TRIGA-3-SEOUL REACTOR 


Isotope Production 
Economical and technical feasibility study of some 
radioisotopes production for medical application, 11:27374 
(R;BR;In Portuguese) 
ITALY 
Fuel Cycle 
International nuclear fuel cycle fact book. Revision 6, 11:27018 
(R;US) 


JAERI 
Japanese Atomic Energy Research Institute. 
Meteorology 
Report of meteorological observations at the site of Tokai 
Research Establishment in 1982, 11:28227 (R;JP;In Japanese) 
JAPAN 
Fuel Cycle 
International nuclear fuel cycle fact book. Revision 6, 11:27018 
(R;US) 
Radioecological Concentration 
Radioactivity survey data in Japan, 11:28355 (R;JP) 
Research Programs 
Macroeconomic effects of U.S. or Japanese dominance in 
structural ceramic technology for heat engines, 11:27589 
G;US) 
JAPAN ATR FUGEN 
See JATR REACTOR 
JAPANESE ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 
JAPANESE ORGANIZATIONS 
See also JAERI 
Research Programs 
Laboratory of nuclear studies. Annual report, 1982, 11:28857 
(R;JP) 
JATR REACTOR 
Fuel Assemblies 
Post-irradiation examination of Fugen MOX fuel, 11:27333 
(RA;XA) 
Post-irradiation examination of Fugen reactor fuel assembly at 
reactor fuel examination facility, 11:27334 (RA;XA) 
Mixed Oxide Fuels 
Post-irradiation examination of Fugen MOX fuel, 11:27333 
(RA;XA) 
JEMEZ MOUNTAINS 
Calderas 
An interpretation of the alteration assemblages at Sulphur 
Springs, Valles caldera, New Mexico, 11:28627 (J;US) 
Chemical and isotopic characteristics of fluids within the Baca 
geothermal reservoir, Valles caldera, New Mexico, 11:28648 
(J;US) 
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Initial results from VC-1, first Continental Scientific Drilling 
Program core hole in Valles caldera, New Mexico, 11:28636 
(J;US) 

Intracaldera volcanic activity, Toledo caldera and embayment, 
Jemez Mountains, New Mexico, 11:28639 (J;US) 

Isotope geochemistry of thermal and nonthermal waters in the 
Valles caldera, Jemez Mountains, northern New Mexico, 
11:28647 (J;US) 

Geologic Faults 

Tectonics of the Jemez lineament in the Jemez Mountains and 

Rio Grande rift, 11:28635 (J;US) 
Lithology 

Stratigraphic relations and lithologic variations in the Jemez 

volcanic field, New Mexico, 11:28637 (J;US) 
Volcanism 

Explosive rhyolitic volcanism in the Jemez Mountains: Vent 
locations, caldera development and relation to regional 
structure, 11:28638 (J;US) 

JET ENGINE FUELS 
API Gravity 

Effects of feed boiling range on hydrotreating of Wyodak and 

Illinois ITSL oils, 11:27072 (R;US) 
Chemical Composition 

Effects of feed boiling range on hydrotreating of Wyodak and 

Illinois ITSL oils, 11:27072 (R;US) 
Toxicity 

Experimental determination of safe atmospheric exposure 
concentrations of JP-10 jet fuel. Final technical report, 
11:26935 (R;US) 

JET REACTORS 
See JET TOKAMAK 
JET TOKAMAK 
Scaling Laws 
Scaling law systematics, 11:29011 (R;GB) 


Particle Production 
Intermediate vector bosons and jets at the CERN p anti p 
Collider, 11:28741 (R;CH) 
Stability 
Hydrodynamic stability of inverted annular flow in an 
ediabatic simulation, 11:28731 (J;US) 
JIPP’-2 DEVICE 
Lower Hybrid Heating 
Generation of suprathermal electrons during plasma current 
startup by lower hybrid waves in a tokamak, 11:29009 (R;JP) 
Plasma Production 
Generation of suprathermal electrons during plasma current 
startup by lower hybrid waves in a tokamak, 11:29009 (R;JP) 
JOB TRAINING 
See TRAINING 
JOSEPHSON JUNCTIONS 
Interfaces 
Thin-film technology of high-critical-temperature 
superconducting electronics. Final report, 1 August 1982-30 
September 1985, 11:27958 (R;US) 
JUELICH-DIDO REACTOR 
See FRJ-2 REACTOR 
JUPITER PLANET 
Temperature Measurement 
Far infrared and submillimeter brightness temperatures of the 
giant planets, 11:28653 (R;US) 


K 


K02 
See KAONS NEUTRAL LONG-LIVED 
K-25 PLANT 
See ORGDP 
KAHL-MAIN REACTOR 
See HDR REACTOR 
KALKAR POWER REACTOR 
See SNR REACTOR 
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KALUZA-KLEIN THEORY 
Einstein Field Equations 
Stability of solutions in Kaluza-Klein theory, 11:28833 (RA;JP) 
Fermions 
Fermions in a modified Kaluza-Klein model, 11:28834 (RA;JP) 
Potentials 
Quantum effects in generalized Kaluza-Klein theories, 11:28832 
(RA;JP) 
Reviews 
On Kaluza-Klein theories, 11:28831 (RA;JP) 
Stability 
Stability of solutions in Kaluza-Klein theory, 11:28833 (RA;JP) 
KANGAROO RAT 
See RODENTS 
KAOLINITE 
Sorptive Properties 

Sorption of trace constituents from aqueous solutions onto 

secondary minerals. II. Radium, 11:27835 (J;US) 
KAON PLUS-PROTON INTERACTIONS 
Elastic Scattering 

Polarization effects in binary hadron reactions at high energies, 

11:28789 (RA;SU;In Russian) 
Partial Waves 

Partial wave analyses of scattering below 2 GeV. Progress 
report, May 1, 1981-April 38, 1982, 11:28777 (R;US) 

Partial wave analysis of Pi-N, NN and KN scattering below 2 
GeV. Progress report, June 1, 1976-May 31, 1977, 11:28775 
(R;US) 

Partial wave analysis of Pi-N, NN and KN scattering below 2 
GeV. Progress report, June 1, 1978-May 31, 1979, 11:28776 
(R;US) 

Spin Orientation 

Polarization effects in binary hadron reactions at high energies, 

11:28789 (RA;SU;In Russian) 
KAON-NUCLEON INTERACTIONS 
Potential Scattering 

Kaon-nucleon scattering with a meson theoretical potential, 

11:28791 (R;DE;In German) 
KAONS 


See also KAONS NEUTRAL 
KAONS PLUS 


Radiative Decay 
Experimental signals for hyperphotons, 11:28757 (J;US) 
Radiative decays of low lying mesons, 11:28763 (J;US) 
KAONS 2 
See KAONS NEUTRAL LONG-LIVED 
KAONS NEUTRAL 
See also KAONS NEUTRAL LONG-LIVED 
Particle Production 
Exchange degeneration and polarization in inclusive 
entation processes p —> AK and p — Asub(c) anti D, 
11:28785 (RA;SU) 

Weak exchange degeneration and polarization in binary 
reactions 7p — K°A and mp — Dsup(-)Asub(c)sup(+), 
11:28784 (RA;SU) 

Weak Particle Decay 

Study of CP violation in a tagged neutral kaon beam, 11:28740 
(R;CH) 

KAONS NEUTRAL LONG-LIVED 
Weak Hadronic Decay 

Work to measure the decay parameters in polarized =~ yields 
nu with high precision. Progress report, May 1, 1985-April 
30, 1986, 11:28751 (R;US) 

KAONS PLUS 


Bound on the mass and coupling of the hyperphoton by 
particle physics, 11:28798 (J;US) 
KARLSRUHE NUCLEAR RESEARCH CENTER 
See KERNFORSCHUNGSZENTRUM KARLSRUHE 
KEK INTERS. STORAGE ACCELERATOR 
See TRISTAN STORAGE RINGS 
PHOTON FACTORY 
Beam Production 
Beam lines and instrumentation at the photon factory, 11:28098 
(R;BR) 
Laboratory Equipment 
Beam lines and instrumentation at the photon factory, 11:28098 
(R;BR) 


KELP 
See SEAWEEDS 
KERMA 
Calculated neutron KERMA factors based on the LLNL 
ENDL data file. Volume 27, 11:28930 (R;US) 
KERNFORSCHUNGSZENTRUM KARLSRUHE 
Coordinated Research Programs 
Fusion Technology Programme. Semi-annual report October 
1984-March 1985, 11:29077 (R;DE) 
Fusion technology programme. Semi-annual report April 1985- 
September 1985, 11:29079 (R;DE) 
KEROGEN 
Sulfidation 
Organic matter and sulfur distribution in phosphorites, 
11:27943 (R;US) 
KEROSENE 
Combustion 
Comparative study of combustion in kerosene heaters, 11:26937 
(J;US) 
KETONES 


See also ACETONE 
TESTOSTERONE 


Mass Spectroscopy 
Application of pattern recognition to metal ion chemical 
ionization mass spectra, 11:27817 (J;US) 
KIDNEYS 
Abscopal Radiation Effects 
Effect of unilateral nephrectomy on the radiation tolerance of 
the rat kidney, 11:28527 (RA;NL) 
KINASES 
See PHOSPHOTRANSFERASES 
KINASES (PHOSPHOTRANSFERASES) 
See PHOSPHOTRANSFERASES 
KLOCKNER-IRON BATH COAL GASIFICATION PROCESS 
Pilot Plants 
Coal gasification in the iron bath. Extended research and 
optimizing program. Final report, 11:26818 (R;DE;In 
German) 
KLYSTRONS 
Beam Focusing 
SLAC klystron focusing electromagnet (Engineering 
Materials), 11:28076 (E;US) 
Engineering Drawings 
Klystron window drawings (Engineering Materials), 11:28081 
(E;US) 
SLAC XK-5 klystron drawings (Engineering Materials), 
11:28073 (E;US) 
Mathematical Models 
Relativistic klystron, 11:28067 (R;US) 
Power Conditioning Circuits 
Power measuring device, 11:28099 (R;NL;In Dutch) 
Specifications 
SLAC 5045 klystron technical specification SC-700-866-45-R3 
(Engineering Materials), 11:28074 (E;US) 
Windows 
Klystron window drawings (Engineering Materials), 11:28081 
(E;US) 
KOREA (SOUTH) 
See REPUBLIC OF KOREA 
KOREAN TRIGA-MARK-3 REACTOR 
See TRIGA-3-SEOUL REACTOR 
KOREAN TRIGA-MARK-II REACTOR 
See TRIGA-2-SEOUL REACTOR 
KORI-1 REACTOR 
Water Chemistry 
Studies on the quality control of reactor water and adsorption 
characteristics of ion exchange resin, 11:27329 (R;KR;In 
Korean) 
KRYPTON 
Equations of State 
Perturbation theory for square-well fluids in d=2, 3, 11:27870 
(J;GB) 
KRYPTON 81 
Laser Isotope Separation 
Laser resonance ionization mass spectrometry for krypton-81 
analysis, 11:27772 (R;US) 





KRYPTON 81 
Resonance lonization Mass Spectroscopy 


Resonance Ionization Mass Spectroscopy 
Laser resonance ionization mass spectrometry for krypton-81 
analysis, 11:27772 (R;US) 
KRYPTON 84 REACTIONS 
Particle Production 
Pions and hard photons as probes for nucleus-nucleus 
collisions, 11:28882 (R;DE) 
KRYPTON 85 
Gamma Spectroscopy 
Analytical Chemistry Laboratory progress report for FY 1985, 
11:27764 (R;US) 
Radioactive Waste Processing 
Hot isostatic pressing (HIP) - technique, use and economy, 
11:27636 (R;DE;In German) 
KRYPTON 86 
Neutron Reactions 
Overlapping B decay and resonance neutron spectroscopy, 
11:28876 (R;US) 
KRYPTON 87 
Energy Levels 
Overlapping 8 decay and resonance neutron spectroscopy, 
11:28876 (R;US) 
KRYPTON FLUORIDE LASERS 
Research Programs 
Development of applied optical techniques using lasers, 
11:27983 (R;KR;In Korean) 
KUPFFER CELLS 
See RETICULOENDOTHELIAL SYSTEM 
KUR REACTOR 
Radiation Protection 
Records of indoor radiation control, No. 19. In the fiscal year 
of 1982, 11:27399 (R;JP;In Japanese) 
KYOTO UNIVERSITY REACTOR 
See KUR REACTOR 


LABOR 
Surveys 
Report 2A: employment and training indicators, 1980 census of 
population, Idaho by county, 11:29107 (R;US) 
LABORATORY EQUIPMENT 
See also HOT CELLS 


Aethalometer - an instrument for the real-time measurement of 
optical absorption by aerosol particles, 11:28313 (J;NL) 
Perfluorocarbon measurement using an automated dual-trap 
analyzer, 11:28307 (J;US) 
Fabrication 
Aethalometer - an instrument for the real-time measurement of 
optical absorption by aerosol particles, 11:28313 (J;NL) 
Performance Testing 
Aethalometer - an instrument for the real-time measurement of 
optical absorption by aerosol particles, 11:28313 (J;NL) 
Perfluorocarbon measurement using an automated dual-trap 
analyzer, 11:28307 (J;US) 
LAGRANGE FIELD EQUATIONS 
See LAGRANGIAN FIELD THEORY 
LAGRANGIAN FIELD THEORY 
Field Operators 
Five-dimensional formulation of quantum field theory with an 
invariant parameter, 11:28839 (R;JP) 
Kernels 
Use of the heat-kernel expansion with the background field 
method to regularize supersymmetric (Gauge) theories, 
11:28826 (R;BR) 
Many-Dimensional Calculations 
Five-dimensional formulation of quantum field theory with an 
invariant parameter, 11:28839 (R;JP) 


Contamination 

Balances of *°7Cs, stable cesium and potassium of bluegill 
(lepomis macrochirus raf.) and other fish in White Oak Lake, 
11:28466 (J;US) 
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LAMBDA 2282 RESONANCES 
See LAMBDA C PLUS 
LAMBDA C PLUS 

Prior to Jan. 1985 this information was indexed with the 

descriptor Lambda-2250 Resonances. 
Particle Production 

Exchange degeneration and polarization in inclusive 
fragmentation processes p —-> AK and p — Asub(c) anti D, 
11:28785 (RA;SU) 

Weak exchange degeneration and polarization in binary 
reactions 7p — K°A and mp — Dsup(-)Asub(c)sup(+), 
11:28784 (RA;SU) 

LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES 
Particle Production 

Exchange degeneration and polarization in inclusive 
fragmentation processes p — AK and p —> Asub(c) anti D, 
11:28785 (RA;SU) 

Weak exchange degeneration and polarization in binary 
reactions 7p — K°A and mp — Dsup(-)Asub(c)sup(+), 
11:28784 (RA;SU) 

LAMBDA-2250 RESONANCES 
See LAMBDA C PLUS 
LAMBDA-2260 RESONANCES 
See LAMBDA C PLUS 
LAMELLAE 
Biophysics 

Summary of research planned for year II (7/1/86-6/30/87) 
(including revised budget for year III). Progress report for 
year IT (7/1/85-6/30/86), 11:28412 (R;US) 

LAMPF LINAC 
Meetings 
Proceedings of the nineteenth LAMPF Users Group meeting, 
11:28053 (R;US) 
LAND APPLICATION 
See GROUND DISPOSAL 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM CHROMITES 
See LANTHANUM OXIDES 
LANTHANUM COMPLEXES 
Chemical Preparation 

Lanthanide-amine template synthesis. Preparation and 
molecular structures of Ln(L) (CHsCN) (CFsSOs)s [L = 
1,9-Bis(2-aminoethy])-1,4,6,9, 12, 14-hexaazacyclohexadecane; 
Ln = La, Yb] and La(en)(CHsCN)(CFsSOs)s, 11:27905 
GUS) 

Crystal Structure 

Lanthanide-amine template synthesis. Preparation and 
molecular structures of Ln(L) (CHsCN) (CF3SOs)s [L = 
1,9-Bis(2-aminoethy])-1,4,6,9, 12, 14-hexaazacyclohexadecane; 
Ln = La, Yb] and La(en)4(CHsCN)(CFsSOs)s, 11:27905 
(J;US) 

Molecular Structure 

Lanthanide-amine template synthesis. Preparation and 
molecular structures of Ln(L) (CHsCN) (CFsSOs)s [L = 
1,9-Bis(2-aminoethy]l)-1,4,6,9, 12, 14-hexaazacyclohexadecane; 
Ln = La, Yb] and La(en)4(CHsCN)(CFsSOs)s, 11:27905 
(J;US) 

LANTHANUM COMPOUNDS 
See also LANTHANUM OXIDES 
Electric Conductivity 

Itinerant electron theory of transition metal compounds of 

mixed valency Lasub(1 - x)Srsub(x)MnOs, 11:27729 (R;XA) 
Electrical Properties 

Characterization of the redox behavior and stability of 

conducting oxides, 11:27727 (R;US) 
Electronic Structure 

Itinerant electron theory of transition metal compounds of 

mixed valency Lasub(1 - x)Srsub(x)MnOs, 11:27729 (R;XA) 
Redox Reactions 

Characterization of the redox behavior and stability of 

conducting oxides, 11:27727 (R;US) 
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Sintering 
Characterization of the redox behavior and stability of 
conducting oxides, 11:27727 (R;US) 
LANTHANUM OXIDES 
Chemical Preparation 
Synthesis and characterization of substitutional solid solutions 
aLn2Os x (1 - a)BixOs x 4TiOz, 11:27708 (J;US) 
Solubility 
Synthesis and characterization of substitutional solid solutions 
aLnoOs x (1 - a)BigOs x 4TiOz, 11:27708 (J;US) 
LASER CAVITIES 
Laser Materials 
Report from the Cavity-Laser Working Group, 11:27994 
(RA;US) 
Report from the Transfer-Laser Working Group, 11:27995 
(RA;US) 
Numerical Analysis 
Analytical investigation of cavity blackbody lasers, 11:27988 
(RA;US) 


Cavity blackbody-pumped lasers: present research status, 
11:27987 (RA;US) 
LASER ISOTOPE SEPARATION 
AVLIS: a technical and economic forecast, 11:26968 (R;US) 
LASER MATERIALS 
Energy Transfer 
Energy transfer mechanisms between molecules, 11:27991 
(RA;US) 
Introduction to the workshop on lasant materials for blackbody 
pumped lasers, 11:27986 (RA;US) 
Lasants for transfer RGtnady-pomped lasers, 11:27990 
(RA;US) 
Report from the Transfer-Laser Working Group, 11:27995 
(RA;US) 
Review of laser-pumped infrared lasers, 11:27989 (RA;US) 
Excitation 
Method for analysis of blackbody diatomic-triatomic lasers, 
11:27993 (RA;US) 
Vibrational excitation of CO by blackbody radiation, 11:27992 
(RA;US) 
Meetings 
Lasant materials for blackbody-pumped lasers, 11:27985 (R;US) 
Pumping 
Lasants for transfer blackbody-pumped lasers, 11:27990 
(RA;US) 
Reviews 
Review of laser-pumped infrared lasers, 11:27989 (RA;US) 
Vibrational States 
Energy transfer mechanisms between molecules, 11:27991 
(RA;US) 
Lasants for transfer blackbody-pumped lasers, 11:27990 
(RA;US) 
Report from the Transfer-Laser Working Group, 11:27995 
(RA;US) 
Vibrational excitation of CO by blackbody radiation, 11:27992 


Zone plate imaging of 14-MeV neutrons, 11:29089 (R;US) 


Light Amplification by Stimulated Emission of Radiation. 
See also CHEMICAL LASERS 
FREE ELECTRON LASERS 
GAS LASERS 
SOLID STATE LASERS 
X-RAY LASERS 


Materials Testing 
Evaluation of factors affecting the analysis of metals using 
laser-induced breakdown spectroscopy, 11:27984 (R;US) 
LASL 
Data Acquisition Systems 
A development methodology for scientific software, 11:28159 
GUS) 
Configuration for the WNR data acquisition system for 
neutron measurements, 11:28163 (J;US) 
LATENT HEAT OF VAPORIZATION 
See VAPORIZATION HEAT 


LATTICE FIELD THEORY 
Bound State 
Numerical study of the bound state spectrum of :lambda(PHI®- 
PHI*):: in lattice Hamiltonian field theory, 11:28837 (R;GB) 
Central Potential 
Scaling and string transition in pure SU(2) lattice gauge theory, 
11:28819 (R;DE) 
Gauge Invariance 
Cooling of SU(3) lattice gauge field configurations and the eta’ 
mass, 11:28838 (R;GB) 
Chromodynamics 
QCD calculations on the lattice, 11:28817 (R;US) 
Scaling Laws 
Scaling and string transition in pure SU(2) lattice gauge theory, 
11:28819 (R;DE) 
String Models 
Scaling and string transition in pure SU(2) lattice gauge theory, 
11:28819 (R;DE) 
SU-3 Groups 
Cooling of SU(3) lattice gauge field configurations and the eta’ 
mass, 11:28838 (R;GB) 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LAUE-BRAGG SCATTERING 
See BRAGG REFLECTION 
LAUNDRIES 
Hazardous Materials 
Health Hazard Evaluation Report HETA 84-340-1606, Denver 
Laundry and Dry Cleaning, Denver, Colorado, 11:28299 
(R;US) 
Noise Pollution 
Health Hazard Evaluation Report HETA 84-340-1606, Denver 
Laundry and Dry Cleaning, Denver, Colorado, 11:28299 
(R;US) 
LAVAGE 
Chemical Composition 
Biochemical assessment of acute nitrogen dioxide toxicity in rat 
lung, 11:28578 (J;US) 
LAWRENCE LIVERMORE LABORATORY 
Research Programs 
Chemistry research resource. Progress report, February 1986, 
11:27894 (R;US) 
LEACHATES 
Chemical Composition 
Initial operation of the solid waste disposal system at the 
Antelope Valley Station, 11:27265 (RA;US) 
Low-rank coal research. Quarterly technical progress report, 
January-March 1985, 11:26814 (R;US) 
LEAD 
Absorption Spectroscopy 
Analysis of lead in polyurethane catalyst, 11:27810 (R;US) 
Evaluation of the effect of coal cleaning on fugitive elements. 
Phase IV. Identification of mineral forms in coal. Quarterly 
progress report No. 11, December 1, 1985-February 28, 
1986, 11:26856 (R;US) 
Chemical Analysis 
Health Hazard Evaluation Report HETA 85-165-1605, St. 
Louis Police Auto Body Shop, St. Louis, Missouri, 11:28293 
(R;US) 
Ecological Concentration 
Cd, Pb, Cu, Cr and Hg in waters and sediments of the 
Guanabara Bay estuary, 11:28388 (R;DE) 
Emission Spectroscopy 
Evaluation of the effect of coal cleaning on fugitive elements. 
Phase IV. Identification of mineral forms in coal. Quarterly 
progress report No. 11, December 1, 1985-February 28, 
1986, 11:26856 (R;US) 
Photoelectron Spectroscopy 
Photoeffect in the 5d, 6s, and 6p subshells of atomic lead 
between 25 and 110 eV, 11:28706 (J;US) 
Toxicity 
Interpretation of criteria commonly used to determine lead- 
poisoning problem areas, 11:28565 (R;US) 





LEAD 
Vacuum Evaporation 


Vacuum Evaporation 
Mass spectrometer controlled electron beam evaporation 
synthesis of multilayered materials, 11:28705 (J;US) 
Water Pollution 
Interpretation of criteria commonly used to determine lead- 
poisoning problem areas, 11:28565 (R;US) 
LEAD 208 REACTIONS 
Deep Inelastic Scattering 
Angular momentum transfer and alignment for ?°*Pb- and 
197 Ay-induced reactions, 11:28886 (RA;US) 
LEAD 208 TARGET 
Gold 197 Reactions 
Angular momentum transfer and alignment for 7°*Pb- and 
197 Au-induced reactions, 11:28886 (RA;US) 
Iron 56 Reactions 
Angular distributions in quasi-fission reactions, 11:28889 
(R;DE) 
Lead 208 Reactions 
Angular momentum transfer and alignment for ?°*Pb- and 
197 Au-induced reactions, 11:28886 (RA;US) 
Titanium 48 Reactions 
Transition from quasi-elastic to deep-inelastic reactions, 
11:28887 (R;US) 
Titanium 50 Reactions 
Angular distributions in quasi-fission reactions, 11:28889 
(R;DE) 
LEAD ALLOYS 
See also LEAD BASE ALLOYS 
Corrosive Effects 
Corrosion of ferrous alloys exposed to thermally convective 
Pb-17 at. % Li, 11:27604 (R;US) 
Solvent 
Solubility of hydrogen, deuterium and tritium in liquid lead- 
lithium alloys in the temperature region 500-1500 K, 
11:27639 (R;DE) 
LEAD BASE ALLOYS 
Mixed State 
Specific heat at constant flux density for a low-x type II 
superconductor, 11:27666 (J;US) 
Specific Heat 
Specific heat at constant flux density for a low-x type II 
superconductor, 11:27666 (J;US) 
LEAD SULFIDES 
Chemical Reactions 
Galena/dichromate solution interaction and the nature of the 
resulting chromium(III) species, 11:27874 (J;CH) 
LEAD TELLURIDES 


Hot electron instabilities in n-PbTe and n-Pbsub(1- 
x)Snsub(x)Te epitaxial layers, 11:27734 (RA;AT) 
LEAD-ACID BATTERIES 


Charging 
Effect of depth of discharge on lead-acid battery overcharge 
requirements, 11:27476 (R;US) 


Programs 
Research, development and demonstration of lead-acid 
batteries for electric vehicle propulsion. Annual report, 1985, 
11:27591 (R;US) 
LEAR 
Low Energy Antiproton Storage Ring at CERN. 
Vacuum Systems 
Ultra-high-vacuum system of the Electron Cooling Device of 
LEAR, 11:28136 (R;DE) 
LEAST SQUARE FIT 
Computer Codes 
Fortran package for constrained linear least-squares and 
convex quadratic programming. User's Guide for LSSOL 
(Version 1.0), 11:28982 (R;US) 
Manuals 
Fortran package for constrained linear least-squares and 
convex quadratic programming. User’s Guide for LSSOL 
(Version 1.0), 11:28982 (R;US) 
LECITHINS 
Biophysics 
Summary of research planned for year II (7/1/86-6/30/87) 
(including revised budget for year III). Progress report for 
year II (7/1/85-6/30/86), 11:28412 (R;US) 
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LEGISLATION 
Achieving environmental goals: is control technology ready 
for coal, 11:27260 (RA;US) 
LEGISLATIVE PROGRAMS 
See LEGISLATION 
LEPTON REACTIONS 
See also ELECTRON REACTIONS 
Deep Inelastic Scattering 
Deep inelastic lepton scattering from nucleons and nuclei, 
11:28737 (R;US) 
Quark distributions in nuclei from lepton experiments, 11:28864 
(J;US) 
LEPTON-DEUTERON INTERACTIONS 


See DEUTERIUM TARGET 
LEPTON REACTIONS 


LEPTON-NUCLEON INTERACTIONS 


See also DEEP INELASTIC SCATTERING 
NEUTRINO-NUCLEON INTERACTIONS 


Deep Inelastic Scattering 
Deep inelastic lepton scattering from nucleons and nuclei, 
11:28737 (R;US) 
Structure functions. Deep inelastic scattering on nucleons and 
nuclei, 11:28739 (R;XC) 
LIAPUNOV METHOD 
See LYAPUNOV METHOD 
LICADO PROCESS 
Bench-Scale Experiments 
LICADO process for super-clean coal. Phase I. Final report, 
October 1983-July 1985, 11:26885 (R;US) 
LIFE (SERVICE) 
See SERVICE LIFE 
LIGHT IONS 
Whenever appropriate use one of the specific terms listed under 
ION BEAMS. 
Beam Transport 
Macroscopic analysis of rotating and propagating LIB, 
11:29007 (RA;JP) 
Microscopic analysis of rotating and propagating LIB, 
11:29067 (RA;JP) 
Rotation 
Macroscopic analysis of rotating and propagating LIB, 
11:29007 (RA;JP) 
LIGHT SOURCES 
Flashover 
Surface flashover discharges as intense photon sources in the 
extreme ultraviolet, 11:28723 (BA;US) 
LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LIGNITE 
Agglomeration 
Agglomeration of fine coal for the fixed bed gasification. Final 
report. Pt. 2. Large scale hard coal pellet gasification tests, 
agglomeration of lignite, 11:26819 (R;DE;In German) 
Anaerobic Digestion 
Biogasification of Texas lignite, 11:26832 (RA;US) 
Ash Content 
Performance optimization of a North Dakota lignite fired 
utility boiler, 11:27214 (RA;US) 
Biodegradation 
Biodegradation and bioconversion of coals by fungi. Quarterly 
progress report No. 2, January 1-March 31, 1986, 11:26846 
(R;US) 
Microbial screening test for lignite degradation. Quarterly 
progress report No. 4, January-March 1986, 11:26859 (R;US) 
Briquetting 
Production of cooking briquettes from Maissade (Haiti) lignite. 
Feasibility study and preliminary plant design, 11:26823 
(R;US) 
Calorific Value 
Performance optimization of a North Dakota lignite fired 
utility boiler, 11:27214 (RA;US) 
Chemical Composition 
Effects of coal structure on pulverized coal combustion 
processes. Quarterly technical progress report No. 2, 1 
January-31 March 1986, 11:26862 (R;US) 





169S / ERA-11/12 


Production of cooking briquettes from Maissade (Haiti) lignite. 
Feasibility study and preliminary plant design, 11:26823 
(R;US) 

Chemical Properties 

Correlation of coal characteristics and fouling tendencies of 

various coals from the Gascoyne Mine, 11:27217 (RA;US) 
Combustion 

Correlation of coal characteristics and fouling tendencies of 
various coals from the Gascoyne Mine, 11:27217 (RA;US) 

Design and early operating experience of 150 MW Mae Moh 
steam generating units, 11:27219 (RA;US) 

Low-rank coal research. Quarterly technical progress report, 
January-March 1985, 11:26814 (R;US) 

Overview of the Antelope Valley Station: operating 
experiences with a lignite fired boiler and ‘dry’ sulfur dioxide 
scrubber, 11:27218 (RA;US) 

SO. removal using pressure hydrated lime, 11:26904 (RA;US) 

Thirteenth biennial lignite symposium: technology and 
utilization of low-rank coals proceedings. Volume 1, 
11:26901 (R;US) 

Use of vermiculite as a fireside additive to reduce superheater 
fouling, 11:26903 (RA;US) 

Water sootblowing at the Big Stone Plant, 11:27216 (RA;US) 

Comparative Evaluations 

Correlation of coal characteristics and fouling tendencies of 

various coals from the Gascoyne Mine, 11:27217 (RA;US) 
Density 

Effects of coal structure on pulverized coal combustion 
processes. ly technical progress report No. 2, 1 
January-31 March 1986, 11:26862 (R;US) 


w-rank coal research. Quarterly technical progress report, 
January-March 1985, 11:26814 (R;US) 
Economics 
Agglomeration of fine coal for the fixed bed gasification. Final 


report. Pt. 2. Large scale hard coal pellet gasification tests, 
agglomeration of lignite, 11:26819 (R;DE;In German) 
Meetings 
Thirteenth biennial lignite symposium: technology and 
utilization of low-rank coals proceedings. Volume 1, 
11:26901 (R;US) 
Oxidation 
Biogasification of Texas lignite, 11:26832 (RA;US) 
Microbial screening test for lignite degradation. Quarterly 
progress report No. 4, January-March 1986, 11:26859 (R;US) 
Structural features of low-rank coals important in liquefaction, 
bioconversion and gasification, 11:26855 (R;US) 
Structural Chemical Analysis 
Structural features of low-rank coals important in liquefaction, 
bioconversion and gasification, 11:26855 (R;US) 
Supercritical Gas Extraction 
Low-rank coal research. Quarterly technical progress report, 
January-March 1985, 11:26814 (R;US) 
X-Ray Fluorescence Analysis 
Low-rank coal research. Quarterly technical progress report, 
January-March 1985, 11:26814 (R;US) 
LIMERICK-1 REACTOR 
Limerick, Pennsylvania, USA 
Fission Product Release 
An assessment of core melt accidents in the Limerick facility, 
11:27461 (BA;US) 
Meltdown 
An assessment of core melt accidents in the Limerick facility, 
11:27461 (BA;US) 
LIMERICK-2 REACTOR 
Limerick, Pennsylvania, USA 
Fission Product Release 
An assessment of core melt accidents in the Limerick facility, 
11:27461 (BA;US) 
Meltdown 
An assessment of core melt accidents in the Limerick facility, 
11:27461 (BA;US) 
LIMESTONE 
Solidification of radioactive waste in a cement/lime mixture, 
11:27032 (BA;US) 


LIQUID CRYSTALS 
Raman Spectra 


Compression Strength 
Rock index properties for geoengineering in the Paradox Basin, 
11:28641 (R;US) 
Explosive Fracturing 
Atlas cratering tests, 11:26948 (RA;US) 


Rock index properties for geoengineering in the Paradox Basin, 
11:28641 (R;US) 
Sorptive Properties 
High reactivity sorbents for SO2 control, 11:27290 (R;US) 
Young Modulus 
Rock index properties for geoengineering in the Paradox Basin, 
11:28641 (R;US) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 


See also ATLAS SUPERCONDUCTING LINAC 
LAMPF LINAC 
MEA LINAC 
STANFORD 1.2-GEV LINAC 
STANFORD LINEAR COLLIDER 


Beam Optics 
Optical characteristics of the KSU superconducting linac, 
11:28069 (J;US) 
Beam Shaping 
Colliding ‘ye and yy beams based on the single-pass e* e 
accelerators. Polarization effects, monochromatization 
improvement, 11:28066 (RA;SU) 
Colliding Beams 
High gradient acceleration of particles by wake field 
transformation, 11:28090 (R;JP) 
Some issues involved in designing a 1 TeV (c.m.) e*~ linear 
collider using conventional technology, 11:28056 (R;US) 


Drawings 
SLAC Linear Accelerator drawings (Engineering Materials), 
11:28052 (E;US) 
Noise 
The effects of linear-accelerator noise on the Los Alamos free- 
electron laser, 11:28007 (J;US) 
LINEAR Z PINCH DEVICES 
Beam Dynamics 
Characteristics analysis of z-discharge plasma channel, 
11:29006 (RA;JP) 
Ion Beam Injection 
Characteristics analysis of z-discharge plasma channel, 
11:29006 (RA;JP) 
LIPIDS 
Metabolism 
Increased lipid peroxidation in tissues of nickel chloride-treated 
rats, 11:28574 (J;US) 
Structural Chemical Analysis 
Determination of the separate lipid and protein profile 
structures derived from the total membrane profile structure 
or isolated sarcoplasmic reticulum via x-ray and neutron 
diffraction, 11:28427 (BA;US) 
LIPOSOMES 
Biochemical Reaction Kinetics 
Liposomes targeted to cellular receptors, 11:28433 (BA;US) 
Photosensitivity 
Photosensitization of liposomes by porphyrins, 11:28503 (J;CH) 
Uptake 
Liposomes targeted to cellular receptors, 11:28433 (BA;US) 
LIQUID ASPHALT 
See PETROLEUM RESIDUES 
LIQUID CRYSTALS 
Crystal-Phase Transformations 
Small angle neutron scattering on a fast-cooled liquid crystal: 
MBBA, 11:27807 (R;HU) 
Neutron Diffraction 
Small angle neutron scattering on a fast-cooled liquid crystal: 
MBBA, 11:27807 (R;HU) 
Structural relaxation in a glassy liquid crystal: MBBA, 
11:27806 (R;HU) 
Raman Spectra 
Structural relaxation in a glassy liquid crystal: MBBA, 
11:27806 (R;HU) 





LIQUID EFFLUENTS 
See LIQUID WASTES 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID WASTES 
See also WASTE WATER 
Denitration 
Chemical denitration of nitric acid containing low and 
intermediate level effluents with formic acid, 11:27016 
(R;DE;In German) 


Statement of work on alternative anodic reactions in water 
splitting. Final report, September 1981-December 1982, 
11:27069 (R;US) 

Ground Disposal 
Movement of contaminants from oily wastes during land 
treatment, 11:28336 (R;US) 

Hazardous Materials 
Movement of contaminants from oily wastes during land 

treatment, 11:28336 (R;US) 

Solidification 
Immobilization of organic liquid wastes, 11:27014 (R;US) 

LIQUID-PHASE SINTERING 
See SINTERING 
LIQUIDS 
See also COAL LIQUIDS 
LIQUID CRYSTALS 

Nuclear Magnetic Resonance 
NMR studies of selective population inversion and spin 

clustering, 11:27598 (R;US) 


Tonization 
Laser ionization of lithium vapor, 11:29050 (BA;US) 
Nucleosynthesis 
Astrophysical production rates for Li, Be, and B isotopes from 
energetic 'H and ‘He reactions with HeCNO nuclei, 
11:28671 (J;US) 
Production 


Laser ionization of lithium vapor, 11:29050 (BA;US) 
Zeeman Effect 
High intensity lithium beam for Zeeman spectroscopy, 
11:29013 (R;US) 
LITHIUM 6 
Alpha Decay 
Probability of parity-forbidden processes 
sup(6)Lisup(*)(Jsup(7) = Osup(+), T = 1, Esup(*) = 3.56 
MeV) reversible a + d, 11:28868 (R;SU;In Russian) 
LITHIUM ALLOYS 
Corrosive Effects 
Corrosion of ferrous alloys exposed to thermally convective 
Pb-17 at. % Li, 11:27604 (R;US) 
Electron Density 
Electronic density of states of disordered compounds, 11:28941 
(R;XA) 
Lattice Parameters 
Electronic density of states of disordered compounds, 11:28941 
(R;XA) 
Solvent Properties 
Solubility of hydrogen, deuterium and tritium in liquid lead- 
lithium alloys in the temperature region 500-1500 K, 
11:27639 (R;DE) 
LITHIUM HYDRIDES 
Electron-Molecule Collisions 
Direct iteration-variation method for scattering problems, 
11:28707 (J;US) 
LITHIUM HYDROXIDES 
Solubility 
Investigation of the solubility of LiOH in solid LigO, 11:29095 
G;US) 
LITHIUM IONS 
Heavy Ion Fusion Reactions 
Laser ionization of lithium vapor, 11:29050 (BA;US) 
LIVER 


y 
Electron microscopic autoradiography used as a method to 
study uptake and storage of substances in liver, 11:28480 
(RA;NL) 
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LMFBR TYPE REACTORS 


See also EBR-2 REACTOR 
SNR REACTOR 


Fuel Pins 
Irradiation experiment Mol-18/1A1 of the SNR operational 
transient program, 11:27337 (R;DE;In German) 
Loss of Flow 
Analysis of clad motion during a Loss of Flow (LOF) accident 
in a fast sodium cooled reactor, 11:27338 (R;DE;In German) 
Meltdown 
Microwave heating simulations of nuclear energy generation in 
volume-boiling pool systems: experiments, 11:27381 (R;US) 
Nuclear Fuels 
Choice of pyroprocess for Integral Fast Reactor fuel, 11:26997 
(R;US) 
Reactor Cells 
Recent methods for calculating anisotropic neutron diffusion in 
fast reactor lattice cells, 11:27348 (R;DE;In German) 
Reactor Cooling Systems 
Potential for entrainment of sodium into expanding multiphase 
HCDA bubbles by Rayleigh-Taylor instability, 11:27380 
(R;US) 
Reactor Core Disruption 
Potential for entrainment of sodium into expanding multiphase 
HCDA bubbles by Rayleigh-Taylor instability, 11:27380 
(R;US) 
Reactor Cores 
Microwave heating simulations of nuclear energy generation in 
volume-boiling pool systems: experiments, 11:27381 (R;US) 
Reactor Materials 
Further work to investigate the carburisation behaviour of 
steels in sodium, 11:27336 (R;GB) 
Research 
Review of the UK fast reactor programme, March 1985, 
11:27339 (R;GB) 
LNG SPILLS 
See GAS SPILLS 
LOAD ANALYSIS 
Computer Codes 
SWAY85: a computer program for calculating lug and sway 
brace loads, 11:27954 (R;US) 
Meetings 
State of Washington/Bonneville Power Administration 
informational meeting: proceedings, 11:29101 (R;US) 
LOAD CHARACTERISTICS 
See LOAD ANALYSIS 
LOAD MANAGEMENT 
Meetings 
Energy in transition: proceedings, 11:29112 (B;US) 
LOADING 
Computerized Simulation 
SWAY®85: a computer program for calculating lug and sway 
brace loads, 11:27954 (R;US) 
Research Programs 
Preliminary studies for the analysis of blast loaded cantilever 
tests, 11:27956 (R;GB) 
LOCA 
See LOSS OF COOLANT 
LOCAL GROUP 
See GALAXIES 
LOCKS (SECURITY) 
See PHYSICAL PROTECTION DEVICES 
LONG WAVE RADIATION 
Distribution 
Searching for the radiative signal of increasing carbon dioxide 
and other trace gases, 11:28251 (RA;US) 
LONGITUDINAL PINCH DEVICES (LINEAR) 
See LINEAR Z PINCH DEVICES 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOS ALAMOS SCIENTIFIC LABORATORY 
See LASL 
LOSS OF COOLANT 
Computerized Simulation 
The movement of hydrogen following a pwr SB-LOCA, 
11:27439 (BA;US) 
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Heat Transfer 
Break spectrum analyses for small break loss of coolant 
accidents in a RESAR-3S Plant, 11:27406 (R;US) 
Possibilities of optimizing non-nuclear simulation of pressurized 
water reactor transients, 11:27387 (R;DE;In German) 
Hydraulics 
Break spectrum analyses for small break loss of coolant 
accidents in a RESAR-3S Plant, 11:27406 (R;US) 
Possibilities of optimizing non-nuclear simulation of pressurized 
water reactor transients, 11:27387 (R;DE;In German) 
Reactor Safety Experiments 
Possibilities of optimizing non-nuclear simulation of pressurized 
water reactor transients, 11:27387 (R;DE;In German) 
Review of zircaloy fuel cladding behavior in a loss-of-coolant 
accident, 11:27398 (R;DE) 
Risk Assessment 
The effect of low capacity injection systems on transient 
initiated loss of vessel water injection at Browns Ferry unit 
one, 11:27437 (BA;US) 
The movement of hydrogen following a pwr SB-LOCA, 
11:27439 (BA;US) 
LOSS OF FLOW 
Heat Transfer 
Microwave heating simulations of nuclear energy generation in 
volume-boiling pool systems: experiments, 11:27381 (R;US) 
Hydraulics 
Microwave heating simulations of nuclear energy generation in 
volume-boiling pool systems: experiments, 11:27381 (R;US) 
Risk Assessment 
Microwave heating simulations of nuclear energy generation in 
volume-boiling pool systems: experiments, 11:27381 (R;US) 
PWR transient test documentation at San Onofre Nuclear 
Generating Station Unit 2, 11:27383 (R;US) 
LOUISIANA 
Continental Shelf 
Geological evolution and analysis of confirmed or suspected 
gas hydrate localities. Volume 3. Basin analysis, formation 
and stability of gas hydrates in the western Gulf of Mexico, 
11:26938 (R;US) 
LOVIISA-1 REACTOR 
Loviisa, Finland 
Fuel Assemblies 
Fuel examination techniques and experience at Finnish nuclear 
power plants, 11:27302 (RA;XA) 
Fuel Channels 
Fuel examination techniques and experience at Finnish nuclear 
power plants, 11:27302 (RA;XA) 
LOVIISA-2 REACTOR 
Loviisa, Finland 
Fuel Assemblies 
Fuel examination techniques and experience at Finnish nuclear 
power plants, 11:27302 (RA;XA) 
Fuel Channels 
Fuel examination techniques and experience at Finnish nuclear 
power plants, 11:27302 (RA;XA) 
LOW FREQUENCY RADIATION 
See LONG WAVE RADIATION 
LOW INCOME GROUPS 
Energy Expenses 
Impact of rising residential energy prices on the low-income 
population: an analysis of the home-heating problem and 
short-run policy alternatives. Technical Analysis Paper No. 
3, 11:27498 (R;US) 
LOWER HYBRID HEATING 
Runaway effects on lower hybrid current ramp-up, 11:29001 
(R;US) 
Energy Transfer 
Calculation of coupling to slow and fast waves in the LHRF 
from phased waveguide arrays, 11:29022 (R;US) 
LOWER HYBRID RESONANCE HEATING 
See LOWER HYBRID HEATING 
LOW-LEVEL RADIOACTIVE WASTES 
Combustion 
Low level waste management at the Idaho National 
Engineering Laboratory, 11:27011 (R;US) 


LUNGS 
Abscopal Radiation Effects 


Compacting 
Overview of treatment and conditioning of low-level wastes, 
11:26999 (R;US) 


Acid digestion studies at AEE Winfrith, 1979-1982, 11:26989 

(R;GB) 
Environmental Transport 

Insect-vegetation relationships in an area contaminated by 

radioactive wastes, 11:28360 (J;US) 
Ground Disposal 

Low level waste management at the Idaho National 
Engineering Laboratory, 11:27011 (R;US) 

Onsite disposal of radioactive waste. Guidance for disposal by 
subsurface burial. Volume 1, 11:27017 (R;US) 

Marine Disposal 

Management of dumping of packaged low-level wastes in the 
deep ocean with emphasis on the North East Atlantic dump 
site, 11:27009 (R;US) 

Protective Coatings 

A strippable coating used for the TMI-2 reactor building 

decontamination, 11:27414 (BA;US) 
Radioactive Waste Disposal 

Engineering evaluation of disposal alternatives for radioactive 
waste from remedial actions in and around Colonie, New 
York, 11:27007 (R;US) 

Engineering evaluation of disposal alternatives for radioactive 
waste from remedial actions in and around Maywood, New 
Jersey, 11:27008 (R;US) 

Identification of radioactive mixed wastes in commercial low- 
level wastes, 11:26993 (R;US) 

Low-level radioactive waste disposal site transfer program, 
11:27036 (BA;US) 

Production and disposal of low-level radioactive wastes in the 
Federal Republic of Germany. Forecast until the year 2000. 
Final report, 11:27057 (R;DE;In German) 

Radioactive Waste Processing 

Acid digestion studies at AEE Winfrith, 1979-1982, 11:26989 
(R;GB) 

Evaluation of destructive methods for managing 
decontamination wastes, 11:26996 (R;US) 

Immobilization of organic liquid wastes, 11:27014 (R;US) 

Management of radioactive mixed wastes in commercial low- 
level wastes, 11:26995 (R;US) 

Treatment methods for radioactive mixed wastes in 
commercial low-level wastes: technical considerations, 
11:26994 (R;US) 

Radioactive Waste Storage 

Extended storage of low-level radioactive waste: an update, 

11:26992 (R;US) 
Smelting 

Low level waste management at the Idaho National 

Engineering Laboratory, 11:27011 (R;US) 
Solidification 

Overview of treatment and conditioning of low-level wastes, 
11:26999 (R;US) 

Removal of radioactive sodium from experimental breeder 
reactor-II components and conversion to a disposable solid 
waste: alcohol recovery, 11:27341 (J;US) 

Solidification of radioactive waste in a cement/lime mixture, 
11:27032 (BA;US) 

Underground Disposal 

Low-level radioactive waste disposal site transfer program, 

11:27036 (BA;US) 
Uptake 

Insect-vegetation relationships in an area contaminated by 

radioactive wastes, 11:28360 (J;US) 
LUMINESCENCE 
Measuring Instruments 

Methods for coal characterization. Quarterly report No. 2, 

December 1, 1985-February 28, 1986, 11:26863 (R;US) 
LUNGS 
Abscopal Radiation Effects 

Idiopathic interstitial pneumonitis after bone marrow 

transplantation: a rat model, 11:28530 (RA;NL) 





LUNGS 
Biological Radiation Effects 


Biological Radiation Effects 
Lung lesions in female BN/BiRij rats after local X irradiation 
at high or low dose rates, 11:28531 (RA;NL) 


Biochemical assessment of acute nitrogen dioxide toxicity in rat 
lung, 11:28578 (J;US) 
Changes 


M 
Experimental pulmonary emphysema induced in the rat by 
intratracheally administered elastase: morphogenesis, 
11:28591 (J;US) 
LUTETIUM OXIDES 
Chemical Preparation 
Synthesis and characterization of substitutional solid solutions 
aLn2Os x (1 - a)BizOs x 4TiO2, 11:27708 (J;US) 


Synthesis and characterization of substitutional solid solutions 
aLn2Os x (1 - a)BizOs x 4TiOz, 11:27708 (J;US) 
LWR TYPE REACTORS 
See WATER COOLED REACTORS 
LYAPUNOV METHOD 
Rayleigh-Taylor Instability 
Predictability of Rayleigh-Taylor instability, 11:29023 (R;US) 
LYASES 
Code number 4 
See also CYCLASES 
Enzyme Activity 
Molecular cloning of a malyl coenzyme A lyase gene from 
Pseudomonas sp. strain AM1, a facultative methylotroph, 
11:28581 (J;US) 
LYMPHOCYTES 


Autoradiographic detection of HPRT variants of human 
lymphocytes resistant to RNA synthesis inhibition, 11:28579 
(J;NL) 

Genetic Radiation Effects 

Method to quantify spontaneous and in vivo induced 

thioguanine-resistant mouse lymphocytes, 11:28577 (J;NL) 
Mathematical Models 

Model for antibody mediated cell aggregation: rosette 

formation, 11:28506 (BA;NL) 


Model for antibody mediated cell aggregation: rosette 
formation, 11:28506 (BA;NL) 
Sensitivity 
Method to quantify spontaneous and in vivo induced 
thioguanine-resistant mouse lymphocytes, 11:28577 (J;NL) 
Sister Chromatid Exchanges 
Statistical analysis of high SCE frequency, 11:28585 (BA;US) 
LYMPHOGRANULOMA MALIGNUM 
See HODGKINS DISEASE 
LYMPHOGRANULOMATOSIS 
See HODGKINS DISEASE 
LYMPHOID CELLS 
See LYMPHOCYTES 


M CODES 
MA28: a set of Fortran subroutines for sparse unsymmetric 
linear equations. Revision, 11:29120 (R;GB) 

MA 754 

See NICKEL BASE ALLOYS 
MA 956 

See IRON BASE ALLOYS 
MACERALS 


Reactivity and characterization of coal macerals, 11:26875 
(J;US) 


Reactivity and characterization of coal macerals, 11:26875 
(J;US) 
Spin Resonance 
Electron spin resonance of isolated coal macerals: preliminary 
survey, 11:26865 (J;US) 
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Reactivity 
Reactivity and characterization of coal macerals, 11:26875 
G;US) 
Reflectivity 
Cooperative research in coal liquefaction infratechnology and 
generic technology development. Quarterly report, 
December 5, 1985-March 5, 1986, 11:26843 (R;US) 
MACHINE TOOLS 
Monitoring 
Automated system for machine tool capacity and utilization, 
11:27967 (R;US) 
MACROPHAGES 
Biological Functions 
Macrophage-induced cytostasis: kinetic analysis of 
bromodeoxyuridine-pulsed cells, 11:28580 (J;US) 
Cytological Techniques 
Cultivation of murine bone marrow macrophages in sponges: a 
method that permits recovery of viable cultured cells, 
11:28447 (J;NL) 
Growth 
Cultivation of murine bone marrow macrophages in sponges: a 
method that permits recovery of viable cultured cells, 
11:28447 (J;NL) 
Survival Time 
Radioprotection by superoxide dismutase of macrophage 
progenitor cells from mouse bone marrow, 11:28549 (J;US) 
MAGNESIUM 
Emission Spectroscopy 
Hollow cathode plume as an atomic emission source for 
elemental analysis of metal alloys, 11:27819 (J;US) 
Spectrographic analysis of metallic silicium and natural quartz, 
11:27803 (R;BR;In Portuguese) 
MAGNESIUM ALLOYS 
See also MAGNESIUM BASE ALLOYS 
Crystal Structure 
Radiation-enhanced recrystallization in copper alloys, 11:27608 
(R;US) 


Microstructural evolution and swelling of high strength, high 
conductivity RS-PM copper alloys irradiated to 14 dpa with 
neutrons, 11:27613 (R;US) 

Swelling 

Microstructural evolution and swelling of high strength, high 
conductivity RS-PM copper alloys irradiated to 14 dpa with 
neutrons, 11:27613 (R;US) 

MAGNESIUM BASE ALLOYS 
Order Parameters 

Study of atomic short-range order in magnesium rich Mg-Ho 
and Mg-Tb alloys by X-ray diffraction and pseudopotential 
techniques, 11:27627 (R;XA) 

X-Ray Diffraction 

Study of atomic short-range order in magnesium rich Mg-Ho 
and Mg-Tb alloys by X-ray diffraction and pseudopotential 
techniques, 11:27627 (R;XA) 

MAGNESIUM CHLORIDES 
Specific Heat 

Heat capacity and other thermodynamic properties of aqueous 

magnesium sulfate to 473 K, 11:27854 (J;US) 
MAGNESIUM COMPOUNDS 


See also MAGNESIUM CHLORIDES 
MAGNESIUM OXIDES 
MAGNESIUM SULFATES 


Biological Effects 
Small-angle X-ray scattering studies on yeast inorganic 
pyrophosphatase and its interactions with divalent metal 
ions, inorganic phosphate, and hydroxymethane 
bisphosphonate, 11:28429 (J;US) 
MAGNESIUM IONS 
Electron-Ion Collisions 
Differential electron scattering cross sections for the 3 7S — 3 
?P°h, k transitions in Mg II: Comparison of experiment and 
theory, 11:28713 (J;US) 
MAGNESIUM OXIDES 
See also SPINELS 
Phase 
Laser diagnostics of coal combustion systems. Final technical 
report, 11:26907 (R;US) 
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MAGNESIUM SULFATES 
Enthalpy 
Heat capacity and other thermodynamic properties of aqueous 
magnesium sulfate to 473 K, 11:27854 (J;US) 
Specific Heat 
Heat capacity and other thermodynamic properties of aqueous 
magnesium sulfate to 473 K, 11:27854 (J;US) 
Thermodynamic Activity 
Heat capacity and other thermodynamic properties of aqueous 
magnesium sulfate to 473 K, 11:27854 (J;US) 
MAGNET COILS 
Electrical Insulation 
Sodium hydroxide process for removing magnet wire 
insulation, 11:27947 (R;US) 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC FIELDS 


See also GEOMAGNETIC FIELD 
INTERPLANETARY MAGNETIC FIELDS 


Biological Effects 
Motion of magnetotactic microorganisms, 11:28601 (R;BR) 


Status of HISS maps, 11:28095 (RA;US) 
Monitoring 
A wide dynamic range portable 60-HZ magnetic dosimeter 
with data acquisition capabilities, 11:28604 (J;US) 
MAGNETIC MATERIALS 
See also FERROMAGNETIC MATERIALS 
Ising Model 
Computer investigations of the three-dimensional Ising model, 
11:28976 (J;US) 
MAGNETIC MIRRORS 
Including systems with minimum-B configuration. 


See also MFTF DEVICES 
TANDEM MIRRORS 


Plasma Diagnostics 
Whistler mode startup in the Michigan Mirror Machine, 
11:29046 (J;US) 
MAGNETIC MONOPOLES 
Quantum Mechanics 
Magnetic monopoles and dipoles in quantum mechanics, 
11:28956 (R;US) 
Reviews 
Magnetic monopoles, 11:28809 (J;US) 
MAGNETIC REFRIGERATORS 
Computerized Simulation 
Transient analysis of a magnetic heat pump, 11:27557 (RA;US) 
MAGNETIC SHIELDING 
Design 
Superconducting magnetic shields for neutral beam injectors. 
Final report, 11:29059 (R;US) 
MAGNETIC STORMS 
Particle and wave dynamics during plasma injections, 11:28674 
(R;US) 
MAGNETITE 
Catalytic Effects 
Fischer-Tropsch slurry phase process variations. Quarterly 
report, January 1, 1986-March 31, 1986, 11:27079 (R;US) 
Coprecipitation 
Gravity settling of precipitated magnetite and ferric floc, 
11:27763 (R;GB) 


Gravity settling of precipitated magnetite and ferric floc, 
11:27763 (R;GB) 
MAGNETOHYDRODYNAMICS 
Computer Codes 
Numerical calculations using the full MHD equations in 
toroidal geometry, 11:29039 (J;US) 
MAGNETOMETERS 
Digital Systems 
Digital micro-teslameter, 11:28167 (R;XC) 
MAGNETOSPHERE 
See EARTH MAGNETOSPHERE 
MAGNOX TYPE REACTORS 
Reactor Accidents 
Analysis of ingestion doses from a range of postulated Magnox 
reactor releases, 11:27382 (R;GB) 


MAINE 
Biomass 
Aboveground tree biomass statistics for Maine: 1982. Forest 
Service resource bulletin (Final), 11:27139 (R;US) 
MAINE YANKEE REACTOR 
Wiscasset, Maine, USA 
Containment 
Response of the Watts Bar, Maine Yankee and Bellefonte 
containments to static internal pressurization, 11:27462 
(BA;US) 
MAIZE 
Genome Mutations 
Sequences homologous to episomal mitochondrial DNAs in the 
maize nuclear genome, 11:28456 (J;GB) 
MALIGNANCIES 
See NEOPLASMS 
MAMMALS 


See also DOGS 
RODENTS 


Chromium hazards to fish, wildlife, and invertebrates: a 
synoptic review, 11:28566 (R;US) 


All of mankind, of any age or of either sex. 
Environmental Effects 
Human effects on the global atmosphere, 11:28315 (J;US) 
Radionuclide Kinetics 
Report on the project research ‘exposure to environmental 
radiation due to nuclear facilities’. Fiscal 1978-1982, 11:28353 
(R;JP;In Japanese) 
MANGANATES 
Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Electric Conductivity 
Itinerant electron theory of transition metal compounds of 
mixed valency Lasub(1 - x)Srsub(x)MnOs, 11:27729 (R;XA) 
Electrical Properties 
Characterization of the redox behavior and stability of 
conducting oxides, 11:27727 (R;US) 
Electronic Structure 
Itinerant electron theory of transition metal compounds of 
mixed valency Lasub(1 - x)Srsub(x)MnOs, 11:27729 (R;XA) 
Redox Reactions 
Characterization of the redox behavior and stability of 
conducting oxides, 11:27727 (R;US) 
Sintering 
Characterization of the redox behavior and stability of 
conducting oxides, 11:27727 (R;US) 
MANGANESE 
Adsorption 
Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 
Chemical Reaction Kinetics 
Kinetics of the oxidation of metal complexes by manganese(III) 
aquo ions in acidic perchlorate media: the Mn(H2O).”* - 
Mn(H20).** electron-exchange rate constant, 11:27858 
(J;US) 
Desorption 
Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 
Ecological Concentration 
Trace element uptake by sagebrush leaves in Washington, 
11:28462 (J;GB) 
Emission Spectroscopy 
Hollow cathode plume as an atomic emission source for 
elemental analysis of metal alloys, 11:27819 (J;US) 
Spectrographic analysis of metallic silicium and natural quartz, 
11:27803 (R;BR;In Portuguese) 
Environmental Transport 
Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 





MANGANESE 
Redox Reactions 


Redox Reactions 
Kinetics of the oxidation of metal complexes by manganese(III) 
aquo ions in acidic perchlorate media: the Mn(H2O).”* - 
Mn(H20).** electron-exchange rate constant, 11:27858 
GJ;US) 


Reduction 
Kinetics of the oxidation of metal complexes by manganese(III) 
aquo ions in acidic perchlorate media: the Mn(H2O).** - 
Mn(H20).** electron-exchange rate constant, 11:27858 
(J;US) 
Toxicity 
Effect of the trace elements Mn(II), V(V), As(III) and Cu(IIT) 
found in coal fly ash, on lymphocyte blastogenesis, 11:26916 
(RA;US) 
Uptake 
Trace element uptake by sagebrush leaves in Washington, 
11:28462 (J;GB) 
X-Ray Fluorescence Analysis 
Trace element determination using synchrotron radiation, 
11:27825 (J;US) 
MANGANESE ALLOYS 
Bragg Reflection 
Sharp diffraction maxima from an icosahedral glass, 11:27754 
(J;US) 
Transformations 
High pressure X-ray diffraction on UX2 compounds, 11:27688 


Kinetics of the oxidation of metal complexes by manganese(III) 
aquo ions in acidic perchlorate media: the Mn(H2O).”* - 
Mn(H20).* electron-exchange rate constant, 11:27858 
(J;US) 

ion 

Kinetics of the oxidation of metal complexes by manganese(III) 
aquo ions in acidic perchlorate media: the Mn(H2O).** - 
Mn(H20).* electron-exchange rate constant, 11:27858 
G;US) 

Redox Reactions 

Kinetics of the oxidation of metal complexes by manganese(III) 
aquo ions in acidic perchlorate media: the Mn(H2O)6.** - 
Mn(H20).** electron-exchange rate constant, 11:27858 
(J;US) 

MANGANESE COMPOUNDS 


See also MANGANATES 
MANGANESE OXIDES 
MANGANESE PHOSPHIDES 


Effects 
Small-angle X-ray scattering studies on yeast inorganic 
pyrophosphatase and its interactions with divalent metal 
ions, inorganic phosphate, and hydroxymethane 
bisphosphonate, 11:28429 (J;US) 
MANGANESE OXIDES 
Diffusion 
Demixing of materials under chemical potential gradients, 
11:27859 (J;US) 
Processes 


Demixing of materials under chemical potential gradients, 
11:27859 (J;US) 
MANGANESE PHOSPHIDES 
Phase Diagrams 
Order, disorder and chaos in crystal lattice, 11:28945 (R;BR;In 
Portuguese) 
MANGOES 
Heat Treatments 
Integrated studies of irradiated Philippine mangoes. Part of 
coordinated programme in Asian Regional Cooperative 
Project on Food Irradiation. Final report for the period 1 
July 1981-30 June 1985, 11:28517 (R;XA) 
Radurization 
Integrated studies of irradiated Philippine mangoes. Part of 
coordinated programme in Asian Regional Cooperative 
Project on Food Irradiation. Final report for the period 1 
July 1981-30 June 1985, 11:28517 (R;XA) 
MANUFACTURED BUILDINGS 
See PREFABRICATED BUILDINGS 
MANUFACTURING 
See also COMPUTER-AIDED MANUFACTURING 
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Mechanics research directions in composites and 
manufacturing technologies, 11:27599 (R;US) 
Energy Demand 
Effects of the changing composition of US manufacturing 
production on energy demand, 11:27483 (R;US) 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MANURES 
Anaerobic Digestion 
Technology transfer to under-developed countries: a 
Philippines case study, 11:27083 (BA;US) 
MAPLES 
Respiration 
Photosynthetic acclimation of Acer saccharum. Final technical 
progress report, 11:27134 (R;US) 
MAPPING 
Computer Codes 
Status of HISS maps, 11:28095 (RA;US) 
MAPS 
Data Transmission 
Distributed geographic mapping using a centralized 
DISSPLA-based mapping system and AUTOCAD PC 
software, 11:29151 (R;US) 
MARINE DISPOSAL 
Risk Assessment 
Effects of hydrostatic pressure on the integrity of concrete. 1. 
Preliminary studies on monolithic concrete under simulated 
sea-disposal conditions, 11:26990 (R;GB) 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE VEHICLE ACCIDENTS 
See ACCIDENTS 
MARKOV PROCESS 
Perturbation Theory 
Singular perturbation approach to first passage times for 
Markov jump processes, 11:28979 (J;US) 
MARSHALL ISLANDS 
Children 
Estimate of radiation dose to thyroids of the Rongelap children 
following the Bravo event, 11:28540 (R;US) 
Radiation Accidents 
Hyperuricemia in the inhabitants of the Marshall Islands, 
11:28545 (J;US) 
Late radiation effects in Marshall Islanders exposed to fallout 
28 years ago, 11:28552 (BA;US) 
MASS SPECTROSCOPY 
A 
Hollow cathode plume as an atomization/ionization source for 
solids mass spectrometry, 11:27827 (J;US) 
Temporal behavior of secondary ion emission from 
analyte/liquid matrix samples, 11:27822 (J;US) 
Performance 
Hollow cathode plume as an atomization/ionization source for 
solids mass spectrometry, 11:27827 (J;US) 
Temporal behavior of secondary ion emission from 
analyte/liquid matrix samples, 11:27822 (J;US) 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY ALC 
See ALCATOR DEVICE 
MASURIUM 
See TECHNETIUM 
MATERIAL BALANCE 
Computerized Simulation 
NRCPAGE applications manual, 11:27060 (R;US) 
MATERIALS 
See also COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 
ENVIRONMENTAL MATERIALS 
FISSIONABLE MATERIALS 
HAZARDOUS MATERIALS 
LASER MATERIALS 
MAGNETIC MATERIALS 
MATRIX MATERIALS 
RADIOACTIVE MATERIALS 
REACTOR MATERIALS 
REINFORCED MATERIALS 
SEMICONDUCTOR MATERIALS 


THERMONUCLEAR REACTOR MATERIALS 
TOXIC MATERIALS 
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Corrosion 
Methods for mesoscale modeling for materials damage 
assessment. User’s guide. Interim report, November 1984- 
October 1985, 11:28294 (R;US) 


Mechanics research directions in composites and 
manufacturing technologies, 11:27599 (R;US) 
Research Programs 
Chemistry research resource. Progress report, February 1986, 
11:27894 (R;US) 
MATERIALS (COMPOSITE) 
See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 
See DIELECTRIC MATERIALS 
MATERIALS (ENVIRONMENTAL) 
See ENVIRONMENTAL MATERIALS 
MATERIALS (FERROMAGNETIC) 
See FERROMAGNETIC MATERIALS 
MATERIALS (MAGNETIC) 
See MAGNETIC MATERIALS 
MATERIALS (REINFORCED) 
See REINFORCED MATERIALS 
MATERIALS (SEMICONDUCTOR) 
See SEMICONDUCTOR MATERIALS 
MATERIALS TESTING 
See also NONDESTRUCTIVE TESTING 
Meetings 
Ceramic tribology: assessment of needs in measurement 
methods and standards, 11:28033 (R;US) 


Ceramic tribology: assessment of needs in measurement 
methods and standards, 11:28033 (R;US) 
Wear 
Ceramic tribology: assessment of needs in measurement 
methods and standards, 11:28033 (R;US) 
MATERIALS WORKING 
Covers metal and non-metal working. 
See also EXPLOSIVE FORMING 
Meetings 
Interagency Metal Forming Working Group: minutes of the 
first meeting, 11:27659 (R;US) 
MATHEMATICAL MODELS 


See also COSMOLOGICAL MODELS 
CRYSTAL MODELS 


Simulation and modeling of atmospheric fluidized bed 
combustors for high sulfur coals, 11:26894 (R;US) 


Utility of multiple tracer distributions in calibrating models for 
uptake of anthropogenic CO, by the ocean thermocline, 
11:28377 (J;US) 

Comparative Evaluations 

Comparison between four different interregional air pollution 
models, 11:28194 (RA;US) 

Comparison of MESOI atmospheric dispersion estimates with 
data and estimates from other models, 11:28209 (RA;US) 
Evaluation of a Gaussian plume model using the MATS data, 

11:28206 (RA;US) 
Invasion of fossil fuel CO2 into the ocean, 11:28382 (BA;US) 
a evaluation of two first-order closure complex- 
models under nocturnal drainage 
coutiibone 11:28223 (RA;US) 

Sequential puff model for the dispersion of power plant 

plumes, 11:28219 (RA;US) 
Data Covariances 

Error propagation methodology applied to experimental data, 
11:28202 (RA;US) 

Limitations of atmospheric dispersion data and their 
contribution to uncertainties in dose assessment, 11:28203 
(RA;US) 


Design 
Danish OML point source dispersion model. Tests performed 
with EPRI data, 11:28220 (RA;US) 
Model predicts impact of uranium mill wastes, 11:28343 (J;US) 
Comparisons 


Foreign trip report: International Nuclide Transport Code 
Intercomparison Study (INTRACOIN) workshop and 
coordinating committee meeting, Interlaken, Switzerland, 
February 15-20, 1982, 11:26991 (R;US) 


Performance Testing 

Comparison of Gaussian plume model predictions using 
alternate sets of dispersion parameters with MATS release 
data, 11:28208 (RA;US) 

Comparison of MESOI atmospheric dispersion estimates with 
data and estimates from other models, 11:28209 (RA;US) 

Comparison of observations and model predictions of 
nocturnal drainage flow over a simple slope, 11:28238 
(BA;US) 

Computational comparisons to EPRI measurements using a 
three dimensional moments method, 11:28218 (RA;US) 

Current views of model performance evaluation, 11:28196 
(RA;US) 

Danish OML point source dispersion model. Tests performed 
with EPRI data, 11:28220 (RA;US) 

EPRI plume model validation project, 11:28212 (RA;US) 

Error propagation methodology applied to experimental data, 
11:28202 (RA;US) 

Evaluation technique which uses the prediction of both 
concentration mean and variance, 11:28199 (RA;US) 

Evaluation of a Gaussian plume model using the MATS data, 
11:28206 (RA;US) 

Evaluation of a series of SF¢ tracer releases using the 
MATHEW/ADPIC model, 11:28207 (RA;US) 

Evaluation of INPUFF with the MATS data base, 11:28211 
(RA;US) 

Evaluation of a variable trajectory model using EPRI data, 
11:28214 (RA;US) 

Evaluation and sensitivity study of the MATHEW/ADPIC 
models using EPRI plains site data for a tall stack, 11:28216 
(RA;US) 

Evaluation of a two-dimensional drainage flow model for 
complex terrain using ASCOT data, 11:28222 (RA;US) 

Field validation of six-particle puff model, 11:28205 (RA;US) 

Limitations of atmospheric dispersion data and their 
contribution to uncertainties in dose assessment, 11:28203 
(RA;US) 

MATHEW-ADPIC model evaluation of the 1980 ASCOT 
geysers drainage flow experiment, 11:28221 (RA;US) 

MATS (mesoscale atmospheric transport studies) experiments , 
11:28204 (RA;US) 

Model predicts impact of uranium mill wastes, 11:28343 (J;US) 

Numerical simulations of the night 2 data of the 1980 ASCOT 
experiments in the California geysers area, 11:28225 (RA;US) 

Performance evaluation of two first-order closure complex- 
terrain dispersion models under nocturnal drainage 
conditions, 11:28223 (RA;US) 

Resampling and extreme value statistics in air quality model 
performance evaluation, 11:28201 (RA;US) 

Robust methods for model evaluation, 11:28200 (RA;US) 

Sequential puff model for the dispersion of power plant 
plumes, 11:28219 (RA;US) 

Simple method of evaluating air quality models, 11:28198 
(RA;US) 

Simulations of the ASCOT 80 night 2 tracer data with three- 
dimensional transport/diffusion models using two data sets, 
11:28224 (RA;US) 

Taking account of vertical variations in stability in the 
AERAD radiation and dose model, 11:28217 (RA;US) 

Two-dimensional simulation of drainage flow and tracer gas 
transport in the Geysers area, 11:28236 (BA;US) 

Verification of the combined plume rise and dispersion model 
U.S.P.R., 11:28215 (RA;US) 

Validatiun 

Comparison of Gaussian plume model predictions using 
alternate sets of dispersion parameters with MATS release 
data, 11:28208 (RA;US) 

Comparison of observations and model predictions of 
nocturnal drainage flow over a simple slope, 11:28238 
(BA;US) 

Computational comparisons to EPRI measurements using a 
three dimensional moments method, 11:28218 (RA;US) 

Current views of model performance evaluation, 11:28196 
(RA;US) 

Danish OML point source dispersion model. Tests performed 
with EPRI data, 11:28220 (RA;US) 





MATHEMATICAL MODELS 
Validation 


EPRI plume model validation project, 11:28212 (RA;US) 

Error propagation methodology applied to experimental data, 
11:28202 (RA;US) 

Evaluation technique which uses the prediction of both 
concentration mean and variance, 11:28199 (RA;US) 

Evaluation of a Gaussian plume model using the MATS data, 
11:28206 (RA;US) 

Evaluation of a series of SF¢ tracer releases using the 
MATHEW/ADPIC model, 11:28207 (RA;US) 

Evaluation of INPUFF with the MATS data base, 11:28211 
(RA;US) 

Evaluation of a dispersion model based on a non-Gaussian 
analytical solution in turbulent shear flow, 11:28213 (RA;US) 

Evaluation of a variable trajectory model using EPRI data, 
11:28214 (RA;US) 

Evaluation and sensitivity study of the MATHEW/ADPIC 
models using EPRI plains site data for a tall stack, 11:28216 
(RA;US) 

Evaluation of a two-dimensional drainage flow model for 
complex terrain using ASCOT data, 11:28222 (RA;US) 

Field validation of six-particle puff model, 11:28205 (RA;US) 

Limitations of atmospheric dispersion data and their 
contribution to uncertainties in dose assessment, 11:28203 
(RA;US) 

MATHEW-ADPIC model evaluation of the 1980 ASCOT 
geysers drainage flow experiment, 11:28221 (RA;US) 

MATS (mesoscale atmospheric transport studies) experiments , 
11:28204 (RA;US) 

Model validation: purpose and expectations, 11:28195 (RA;US) 

Numerical simulations of the night 2 data of the 1980 ASCOT 
experiments in the California geysers area, 11:28225 (RA;US) 

Physics of dispersion modeling and the philosophy of model 
testing, 11:28197 (RA;US) 

Robust methods for model evaluation, 11:28200 (RA;US) 

Sequential puff model for the dispersion of power plant 
plumes, 11:28219 (RA;US) 

Simple method of evaluating air quality models, 11:28198 
(RA;US) 

Simulations of the ASCOT 80 night 2 tracer data with three- 
dimensional transport/diffusion models using two data sets, 
11:28224 (RA;US) 

Taking account of vertical variations in stability in the 
AERAD radiation and dose model, 11:28217 (RA;US) 
Two-dimensional simulation of drainage flow and tracer gas 

transport in the Geysers area, 11:28236 (BA;US) 

Verification of the combined plume rise and dispersion model 
U.S.P.R., 11:28215 (RA;US)  . 

MATRICES 
See also S MATRIX 
Codes 

MA28: a set of Fortran subroutines for sparse unsymmetric 

linear equations. Revision, 11:29120 (R;GB) 
F 

Algorithm for factorizing an unsymmetric band matrix and for 

solving linear systems, 11:29135 (R;IT) 
Numerical Analysis 
MA28: a set of Fortran subroutines for sparse unsymmetric 
linear equations. Revision, 11:29120 (R;GB) 
Numerical Solution 
Scatterplot of matrix techniques for large N, 11:29141 (R;US) 
MATRIX MATERIALS 
Fatigue 

Thermal-mechanical fatigue test apparatus for metal matrix 

composites and joint attachments, 11:28031 (R;US) 
Fluid Flow 

A mechanistic explanation of channels in debris beds, 11:28732 

G;US) 
Test Facilities 
Thermal-mechanical fatigue test apparatus for metal matrix 
composites and joint attachments, 11:28031 (R;US) 
MEA LINAC 
Klystrons 
Power measuring device, 11:28099 (R;NL;In Dutch) 
MEASURING INSTRUMENTS 
Use of a more specific term is recommended. 


See also CALORIMETERS 
DOSEMETERS 
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MAGNETOMETERS 
MOISTURE GAGES 
MONITORS 
PYRANOMETERS 
RADIATION DETECTORS 
SPECTROMETERS 
STRAIN GAGES 
VELOCIMETERS 
VISCOSIMETERS 


Instrument reliability for high-level nuclear waste repository 
applications, 11:27045 (BA;US) 
MEASURING METHODS 
Use of a more specific term is recommended. 
Feasibility Studies 
Surface acoustic wave dust-deposition sensor, 11:28168 (R;US) 
MECHANICAL ENGINEERING 
Finite Element Method 
Thirteenth NASTRAN Users’ Colloquium, 11:27951 (R;US) 
Meetings 
Thirteenth NASTRAN Users’ Colloquium, 11:27951 (R;US) 
MEDICAL SUPPLIES 
Sterilization 

Industrywide studies report: a walk-through survey of Becton 
Dickinson Company, Holdredge, Nebraska (Ethylene oxide), 
11:28303 (R;US) 

MEDICINES 
See DRUGS 
MEETINGS 

Application of nuclear techniques in industry, 11:27346 (R;MY) 

Opportunities and challenges in research with transplutonium 
elements: report of a workshop, 11:28892 (R;US) 

Proceedings of the workshop on neutron scattering 
instrumentation for SNQ, 11:28927 (R;DE) 

Proceedings of specialists’ meeting on nuclear data for fusion 
neutronics, 11:28855 (R;JP) 

Proceedings of the 4. International Seminar on Polymer 
Physics ‘Molecular Mobility, Transport Processes and 
Energy Transfer in Polymer Systems’. Abstracts of lectures 
and contributions, 11:27924 (R;DD) 

Proceedings of the nineteenth LAMPF Users Group meeting, 
11:28053 (R;US) 

Proceedings of workshop on grand unified theories and 
cosmology, 11:28835 (R;JP) 

Workshop on nuclear dynamics IV, Copper Mountain, 
Colorado, 11:28850 (R;US) 

MELANOCYTES 
See ANIMAL CELLS 
MELTDOWN 
Computerized Simulation 
The MEDICI reactor cavity model, 11:27455 (BA;US) 
Data Covariances 

An assessment of uncertainties in core melt phenomenology 
and their impact on risk at the z/ip facilities, 11:27449 
(BA;US) 

Methyl Iodide 

Investigations related to the chemical behaviour of methyl 
iodide at severe PWR-accidents, 11:27397 (R;DE;In 
German) 

Radioactive Aerosols 

XPS and EPXMA investigation and chemical speciation of 
aerosol samples formed in LWR core melting experiments, 
11:27396 (R;DE) 

Risk Assessment 

An assessment of uncertainties in core melt phenomenology 
and their impact on risk at the z/ip facilities, 11:27449 
(BA;US) 

An assessment of core melt accidents in the Limerick facility, 
11:27461 (BA;US) 

Effects of control system failures on transients, accidents, and 
core-melt frequencies at a General Electric boiling water 
reactor, 11:27407 (R;US) 

Microwave heating simulations of nuclear energy generation in 
volume-boiling pool systems: experiments, 11:27381 (R;US) 

MEMBRANES 
See also CELL MEMBRANES 
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Membrane 

Application of fuel ceils to chlorine caustic membrane 
technology. Monthly status report, March 1-March 31, 1986, 
11:27538 (R;US) 

Microstructure 

Structure of polyantimonic acid-polysulfone membranes, 

11:27718 (R;BE) 
Permeability 

Application of fuel cells to chlorine caustic membrane 
technology. Monthly status report, March 1-March 31, 1986, 
11:27538 (R;US) 

Separation Processes 

New working diagram for membrane separation processes, 

11:27774 (R;DE;In German) 
MERC PROCESS 
Environmental Impacts 

Environmental characterization of process and waste streams 
generated during lignite gasification in a fixed-bed gasifier 
with cleanup system, 11:26826 (RA;US) 

Waste Water 

Environmental characterization of process and waste streams 
generated during lignite gasification in a fixed-bed gasifier 
with cleanup system, 11:26826 (RA;US) 

MERCAPTANS 
See THIOLS 
MERCURY 
Adsorption ; 

Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 

Desorption 

Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 

Ecological Concentration 

Cd, Pb, Cu, Cr and Hg in waters and sediments of the 
Guanabara Bay estuary, 11:28388 (R;DE) 

Instream contaminant study. Summary report, Task 5, 11:28390 
(R;US) 

Environmental 

Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 

X-Ray Fluorescence Analysis 

Trace element determination using synchrotron radiation, 

11:27825 (J;US) 
MERCURY ISOTOPES 
Electron Transfer 

Cross section for electronic energy transfer between mercury 

isotopes, 11:28714 (BA;US) 
Hyperfine Structure 

Cross section for electronic energy transfer between mercury 

isotopes, 11:28714 (BA;US) 
MESH GENERATION 
Algorithms 

Primitive decomposition and the boundary representation, 

11:27955 (R;US) 
Variational Methods 
Variational methods for generating meshes on surfaces in three 
dimensions, 11:29148 (J;US) 
MESON FACTORIES 
See also LAMPF LINAC 
Design 
Meson facility. Powerful new research tool, 11:28063 (TJ;US) 
MESON RESONANCES 
See also CHARMED MESON RESONANCES 
D-1285 RESONANCES 
UPSILON RESONANCES 
VECTOR MESONS 
Chiral Symmetry 

Is rho meson a dynamical gauge boson of hidden local 

symmetry, 11:28919 (R;JP) 
Particle Production 

Flavor tagging with muons at SLAC, 11:28764 (J;US) 

Polarization effects in yy + R — VV’ — (20)+(20) and 
search for four-quark states, 11:28781 (RA;SU) 


METALS 
Strain Hardening 


Symmetry Breaking 
Is rho meson a dynamical gauge boson of hidden local 
symmetry, 11:28919 (R;JP) 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESONS 
See also MESON RESONANCES 
Particle Production 
Meson radiation from quark-gluon plasma, 11:28847 (J;US) 
METAL BUILDINGS 
See PREFABRICATED BUILDINGS 
METAL INDUSTRY 
Energy Consumption 
Prospects for US basic industries, 1986-2000: implications for 
electricity demand, 11:27533 (R;US) 
Power Demand 
Prospects for US basic industries, 1986-2000: implications for 
electricity demand, 11:27533 (R;US) 
METAL VAPOR LASERS 
Design 
Transverse-discharge copper-vapor laser, 11:28000 (J;US) 
Performance 
Transverse-discharge copper-vapor laser, 11:28000 (J;US) 
METAL-INSULATOR-SEMICONDUCTOR SOLAR CELLS 
See MIS SOLAR CELLS 
METALLIC GLASSES 
Conosion Resistance 
Variations in the microstructure of nickel-based alloy coatings 
with the metalloids boron and silicon as a function of 
deposition parameters in a dual beam ion system, 11:27657 
(R;US) 
Crystallization 
Crystallization of sputter deposited amorphous metal thin films 
(W-Si), 11:27610 (R;US) 
Deposition 
Variations in the microstructure of nickel-based alloy coatings 
with the metalloids boron and silicon as a function of 
deposition parameters in a dual beam ion system, 11:27657 
(R;US) 
Wear Resistance 
Variations in the microstructure of nickel-based alloy coatings 
with the metalloids boron and silicon as a function of 
deposition parameters in a dual beam ion system, 11:27657 
(R;US) 
METALS 


See also ACTINIDES 
ALKALI METALS 
ALKALINE EARTH METALS 
ALUMINIUM 
ANTIMONY 
CADMIUM 
GALLIUM 
GERMANIUM 


Instream contaminant study. Summary report, Task 5, 11:28390 
(R;US) 
Grain 


Boundaries 
Grain-boundary diffusion in metals, 11:27677 (J;GB) 
Materials Working 
Interagency Metal Forming Working Group: minutes of the 
first meeting, 11:27659 (R;US) 


Solution hardening and strain hardening at elevated 
temperatures, 11:27678 (BA;US) 
Radioassay 
A high-performance neutron time correlation counter, 11:28158 
(J;US) 
Residual Stresses 
Investigation of ultrasonic methods for residual stress 
measurement, 11:28025 (R;US) 
Strain Hardening 
Solution hardening and strain hardening at elevated 
temperatures, 11:27678 (BA;US) 





METALS 
Surface Coating 


Surface Coating 
New process for selective coating of metal bands, 11:27609 
(RA;DE;In German) 
Testing 


Investigation of ultrasonic methods for residual stress 
measurement, 11:28025 (R;US) 
Weathering 
Chemistry and corrosiveness of dew, 11:28281 (R;US) 
METAMORPHIC ROCKS 
Radioactive Waste Disposal 
Typical repository conditions for generic commercial and 
defense high-level nuclear waste and spent fuel repositories 
in crystalline rock. Revision 1, 11:28640 (R;US) 
METEOROLOGY 
Data Acquisition 
Meteorological tower data for the Nevada Nuclear Waste 
Storage Investigations (NNWSD, Yucca Alluvial (YA) site. 
Quarterly report, July-September 1982 (NNWSD), 11:27052 
(R;US) 
Evaluation 
Methods of estimating meteorological representativeness, 
11:28240 (BA;US) 
Data 


Workshop on the representativeness of meteorological 
observations, June 1981, Boulder, Colo., 11:28246 (J;US) 
METER WAVE RADIATION 
See RADIOWAVE RADIATION 
METHANATION 
Catalysts 
Support-metal interaction studies on model supported catalysts. 
Final report, 11:26824 (R;US) 


Indirect liquefaction of coal via biosynthesis. Technical 
progress quarterly report, 11:27078 (R;US) 
Toxic organic chemicals in waste streams: anaerobic 
bioconversion to methane, 11:27073 (R;US) 
Chemical Reaction Yield 
Fischer-Tropsch slurry phase process variations. Quarterly 
report, January 1, 1986-March 31, 1986, 11:27079 (R;US) 


Computation of adiabatic flame temperatures and other 
thermodynamic quantities, 11:27945 (R;US) 


Computation of adiabatic flame temperatures and other 
thermodynamic quantities, 11:27945 (R;US) 


Absolute rate coefficients for methyl radical reactions by laser 
photolysis, time-resolved infrared chemiluminescence: CDs 
+ HX — CDsH + X(X = Br, D, 11:27855 (J;US) 
Production 
Coalbed methane modeling analysis, 11:26878 (R;US) 
Specific Heat 
Thermophysical properties of natural gas components 
determined by speed of sound measurements. Speed of sound 
measurement in methane, 11:26945 (R;US) 
METHANE HYDRATE DEPOSITS 
See NATURAL GAS HYDRATE DEPOSITS 
METHANE HYDRATES 
See GAS HYDRATES 
METHANOGENIC BACTERIA 
Antigen-Antibody Reactions 
Six antigenic determinants in the surface layer of the 
archaebacterium Methanococcus vannielii revealed by 
mononclonal antibodies, 11:28423 (J;US) 
Growth 
Development of a plating system for genetic exchange studies 
in methanogens using a modified ultra-low oxygen chamber, 
11:28496 (BA;US) 
METHANOL 
Cost 
Petroleum exploration and production costs: background study 
for methanol cost-competitiveness as a transportation fuel, 
11:26933 (R;US) 
Energy Source Development 
Methanol - an energy source for heat and power generation, 
11:27088 (R;DE;In German) 
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Equations of State 
Integrated experimental and theoretical study of the 
thermophysical properties of fluid mixtures. Annual report, 
September 1984-September 1985, 11:26820 (R;US) 
Fuel Substitution 
Petroleum exploration and production costs: background study 
for methanol cost-competitiveness as a transportation fuel, 
11:26933 (R;US) 
Genetic Effects 
Molecular cloning of a malyl coenzyme A lyase gene from 
Pseudomonas sp. strain AM1, a facultative methylotroph, 
11:28581 (J;US) 
Production 
Slurry reactor design for methanol production, 11:27092 
(B;US) 
Solvent Properties 
Solvent swelling of coal and coal macerals, 11:26858 (R;US) 
Uses 
Methanol - an energy source for heat and power generation, 
11:27088 (R;DE;In German) 
Vaporization Heat 
Thermodynamic and transport properties for polar coal 
mixtures. Technical progress report, October 1-December 
31, 1985, 11:26857 (R;US) 
METHANOTROPHIC BACTERIA 


Plasmids in methanotrophic bacteria: isolation, characterization 
and DNA hybridization analysis, 11:28438 (J;DE) 
METHOXYBENZENE 
See ANISOLE 
METHYL ALCOHOL 
See METHANOL 
METHYL BROMIDE 
Labelling 
Production and application of CH382 Br as radioactive tracer 
of gaseous phase in fluidized beds, 11:27930 (RA;BR;In 
Portuguese) 
METHYL PHENOLS 
See CRESOLS 
METHYL PHENYL ETHER 
See ANISOLE 
METHYL RADICALS 
Chemical Preparation 
Absolute rate coefficients for methyl radical reactions by laser 
photolysis, time-resolved infrared chemiluminescence: CDs 
+ HX — CDsH + X(X = Br, I), 11:27855 (J;US) 
Chemical Reaction Kinetics 
Absolute rate coefficients for methyl radical reactions by laser 
photolysis, time-resolved infrared chemiluminescence: CDs 
+ HX — CDsH + X(X = Br, D, 11:27855 (J;US) 
METHYL VIOLOGEN 
See BIPYRIDINES 
METHYLBENZENE 
See TOLUENE 
METHYLENE CHLORIDE 
Solvent Properties 
Extraction of organic compounds from solid samples, 11:27826 
(J;US) 
METHYL-FUEL 


See ALCOHOLS 
METHANOL 


METHYLMERCURY 
Toxicity 
Hazard identification with small numbers of animals: 
implications for risk assessment, 11:28592 (BA;US) 
MEXICO 
Continental Shelf 
Geological evolution and analysis of confirmed or suspected 
gas hydrate localities. Volume 3. Basin analysis, formation 
and stability of gas hydrates in the western Gulf of Mexico, 
11:26938 (R;US) 
Fuel Cycle 
International nuclear fuel cycle fact book. Revision 6, 11:27018 
(R;US) 
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MFTF DEVICES 
Prior to October 1977, MX DEVICES was used to index this 
concept. 
Specifications 
Options for axisymmetric operation of MFTF-B, 11:29087 
(R;US) 
MICA 
Sorptive Properties 
Sorption of uranium and radium by biotite, muscovite, and 
phlogopite, 11:27046 (J;US) 


Graft-Host Reaction 
Tumorigenicity assays in nude mice: analysis of the implanted 
gelatin sponge method, 11:28505 (BA;CH) 
MICHIGAN 
High-Level Radioactive Wastes 
Michigan high-level radioactive waste program. Technical 
progress report for 1985, 11:27005 (R;US) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROBIAL PROCESSES 
See BIOCONVERSION 
MICROCOMPUTERS 
See MICROPROCESSORS 
MICROELECTRONIC CIRCUITS 


See also INTEGRATED CIRCUITS 
MICROPROCESSORS 


Physical Radiation Effects 
Energy deposition in gallium arsenide. Final report, 11:27601 
(R;US) 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 


See also BACTERIA 
VIRUSES 


Biological production of fuels from coal-derived gases: a 
review of the literature. Topical report No. 1 (144 
references; 19 microorganisms listed), 11:27077 (R;US) 

Behavior 
Motion of magnetotactic microorganisms, 11:28601 (R;BR) 
Environmental Effects 

Microbial immobilization of ‘°7Cs in forest litter, 11:28358 

(G;DK) 
MICROPROCESSORS 
Performance Testing 
Performance modelling of large-grained parallelism, 11:29122 
(R;US) 
MICROWAVE AMPLIFIERS 
Design 
60 GHz gyrotron oscillator, 11:29097 (BA;US) 
Performance 
60 GHz gyrotron oscillator, 11:29097 (BA;US) 
MICROWAVE EQUIPMENT 
See also MICROWAVE AMPLIFIERS 
SQUID DEVICES 
Circular waveguide mode converters at 140 GHz, 11:29060 


Development of a continuous denitration process of Pu-U 
mixed nitrate solution using microwave heating method, 
11:27694 (RA;JP) 

Engineering test operation of a co-conversion test unit using a 
microwave heating method, 11:27693 (RA;JP) 

MICROWAVE OVENS 
Design 

Development of a microwave coal cleaning process. Technical 
progress report, December 1985-February 1986, 11:26889 
(R;US) 

Performance Testing 

Development of a microwave coal cleaning process. Technical 
progress report, December 1985-February 1986, 11:26889 
(R;US) 

MICROWAVE RADIATION 
Calorimetry 

Calorimetric measurements of single-pulse high-power 

microwaves in oversized waveguides, 11:28175 (J;US) 


Cathodes 
Microwave generation by virtual cathodes and reflexing 
systems, 11:28126 (BA;US) 
Computerized Simulation 
Microwave generation by virtual cathodes and reflexing 
systems, 11:28126 (BA;US) 
Wave Propagation 
Microwave generation by virtual cathodes and reflexing 
systems, 11:28126 (BA;US) 
MICROWAVE SPECTRA 
Resolution 
Superconductive chirp-transform spectrum analyzer, 11:27957 
(R;US) 
MID-ATLANTIC BIGHT 
Carbon Cycle 
Summer nutrient dynamics in the Middle Atlantic Bight: 
primary production and utilization of phytoplankton carbon, 
11:28398 (J;GB) 
MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY FACILITIES 
Intrusion Detection Systems 
SENLEX: sensor layout expert system, 11:27065 (R;US) 
MILITARY STRATEGY 
Planning 
Examination and assessment of the strategic posture of the 
United states. Master’s thesis, 11:28182 (R;US) 
MILK 
Radioactivity 
Cesium-137 and Strontium-90 in dairy milk. Quarterly report 
for the 3rd and 4th quarter of 1984, 11:28356 (R;SE;In 
Swedish) 
MILL TAILINGS 
Environmental Impacts 
Remedial actions at the former Climax Uranium Company 
Uranium Mill Site, Grand Junction, Mesa County, Colorado. 
Draft environmental impact statement. Volume II. 
Appendices, 11:26963 (R;US) 
Remedial Action 
Audit report on properties targeted for cleanup under the 
Uranium Mill Tailings Remedial Action Project, 
Albuquerque, New Mexico, 11:27053 (R;US) 


Hybridization 
Cytology and reproduction of reciprocal backcrosses between 
pearl millet and sexual and apomictic hybrids of pear! millet 
x Pennisetum squamulatum, 11:28448 (J;US) 
Reproduction 
Cytology and reproduction of reciprocal backcrosses between 
pearl millet and sexual and apomictic hybrids of pear! millet 
x Pennisetum squamulatum, 11:28448 (J;US) 
MINE-MOUTH GENERATING PLANTS 
See COAL MINES 
FOSSIL-FUEL POWER PLANTS 
MINERAL CYCLING 
Mathematical Models 
Equations for cesium transfer in a Liriodendron forest, 
11:28359 (J;US) 
Research Programs 
Environmental Sciences Division annual progress report for 
period ending September 30, 1985, 11:28279 (R;US) 


See also GARNETS 
SILICATE MINERALS 
ZEOLITES 
Multi-Element Analysis 
Determination of small amounts of U and Th in ores and rocks 
by X-ray fluorescence analysis, 11:27781 (RA;BR;In 
Portuguese) 
Use of different analytical techniques as a backup to mineral 
resources assessment, 11:27813 (R;BR) 
X-Ray Diffraction 
Low-rank coal research. Quarterly technical progress report, 
January-March 1985, 11:26814 (R;US) 





MINING EQUIPMENT 
Design 


MINING EQUIPMENT 
Design 


A status report on the conceptual design of a semiautonomous 
mining system, 11:26881 (BA;US) 
Water jet assisted mining tools: What type assistance and what 
type mining machine?, 11:26882 (BA;US) 
MINORITY GROUPS 
See also LOW INCOME GROUPS 


Issues in contracting with small minority businesses, 11:29109 
(R;US) 
Federal Assistance 
Development of new business opportunities for minorities in 
the synthetic fuels program. Volume 4. Final report, August 
11, 1980-June 27, 1981, 11:27528 (R;US) 
Small Businesses 
Development of new business opportunities for minorities in 
the synthetic fuels program. Typology of minority 
businesses. Volume 5. Final report, August 11, 1980-June 27, 
1981, 11:27529 (R;US) 
Development of new business opport, August 11, 1980-June 27, 
1981unities for minorities in the synthetic fuels program legal 
and legislative analysis. Volume 2. Final report, August 11, 
1980-June 27, 1981, 11:27526 (R;US) 
MIRROR FUSION TEST FACILITY 
See MFTF DEVICES 
MIRRORS 
Measurement of multilayer mirror reflectivity and stimulated 
emission in the XUV spectral region, 11:29084 (R;US) 
Thermal Stresses 
Thermal loading considerations for synchrotron radiation 
mirrors, 11:28103 (R;US) 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MIS SOLAR CELLS 
Manufacturing 
Development of new solar cells, 11:27132 (RA;DE;In German) 
Junctions 
MIS-junction as an alternative solar cell, 11:27109 (RA;DE;In 
German) 


Derivation of Kane's equations of motion and the formulation 
of an initial-value problem for the Polaris A3 missile, 
11:28185 (R;US) 

MITES 
Taxonomy 
Nasal mites from birds of a Guatemalan cloud forest (Acarina: 
rhinonyssidae), 11:28329 (J;US) 
MITOCHONDRIA 
Autoradiography 
Pollen mitochondria in cytoplasmically male sterile tobacco 
zygotic and embryonic cells. Final report for the period 1 
December 1981-30 April 1985, 11:28413 (R;XA) 
DNA 

Sequences homologous to episomal mitochondrial DNAs in the 

maize nuclear genome, 11:28456 (J;GB) 
MIXED OXIDE FUEL FABRICATION PLANTS 
Microwave Equipment 

Development of a continuous denitration process of Pu-U 
mixed nitrate solution using microwave heating method, 
11:27694 (RA;JP) 

Engineering test operation of a co-conversion test unit using a 
microwave heating method, 11:27693 (RA;JP) 

MIXED OXIDE FUELS 
Uranium dioxide mixed with other oxides. 
Fuel Densification 

Determination of the cationic self-diffusion coefficient in ThO2- 

5%UO2 nuclear fuel, 11:26970 (R;BR;In Portuguese) 
Self-Diffusion 

Determination of the cationic self-diffusion coefficient in ThO:- 

5%UO2 nuclear fuel, 11:26970 (R;BR;In Portuguese) 
Thermodynamic Properties 

In-pile vapor pressure measurements on UO2 and (U,Pu)Oz, 

11:27686 (R;DE) 
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MOBIL M-GASOLINE PROCESS 
Commercialization 
Conversion of methanol to gasoline commercial plant study. 
Coal to gasoline via methanol, 11:27074 (R;US) 
Demonstration Plants 
Conversion of methanol to gasoline commercial plant study. 
Coal to gasoline via methanol, 11:27074 (R;US) 
MOBILE HOMES 
Compliance 
Role of the DAPIA in the manufactured housing process, 
11:27558 (R;US) 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (CRYSTAL) 
See CRYSTAL MODELS 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODELS (SHELL) 
See SHELL MODELS 
MODERATELY ENRICHED URANIUM 
5 - 80 per cent. 
Reprocessing 
Reprocessing RERTR fuels, 11:26974 (RA;JP) 
MODIFIED IN-SITU PROCESSES 
Feasibility Studies 
Summary report of the oil shale fragmentation project at Anvil 
Points Mine, Colorado, 11:26946 (R;US) 
MOISTURE GAGES 
Calibration 
Borehole-calibration methods used in cased and uncased test 
holes to determine moisture profiles in the unsaturated zone, 
Yucca Mountain, Nevada, 11:28613 (R;US) 
MOLDS 
See FUNGI 
MOLECULAR FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULES 
See also POLYATOMIC MOLECULES 
Dissociation 
Classical trajectory calculations of infrared multiphoton 
absorption and dissociation, 11:27863 (J;CH) 
Energy Transfer 
Energy transfer mechanisms between molecules, 11:27991 
(RA;US) 
Excitation 
State-to-state dynamics of molecular energy transfer. Annual 
performance report, April 1, 1983-March 31, 1986, 11:28688 
(R;US) 
Radiation Effects 
Classical trajectory calculations of infrared multiphoton 
absorption and dissociation, 11:27863 (J;CH) 
Vibrational States 
Energy transfer mechanisms between molecules, 11:27991 
(RA;US) 
MOLTEN CARBONATE FUEL CELLS 
Prior to June 1980 this information was indexed with the 
descriptors HIGH-TEMPERATURE FUEL CELLS + 
MOLTEN SALTS + CARBONATES. 
Water Gas Processes 
Effects of H2S on molten carbonate fuel cell performance. II. 
The water gas shift reaction, 11:27539 (R;US) 
MOLYBDATES 
Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Catalytic Effects 
Study of some transition metal complexes as process catalysts. 
Quarterly report, December 1, 1985-February 28, 1986, 
11:26841 (R;US) 
MOLYBDENUM 
Absorption Spectroscopy 
Determination of molybdenum and cobalt in alumina-based 
catalysts, 11:27785 (RA;BR;In Portuguese) 
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Catalytic Effects 
Control of catalyst deactivation with ammonia. Quarterly 
report, December 1, 1985-February 28, 1986, 11:26845 
(R;US) 
Improved catalysts for coal liquefaction. Quarterly report No. 
6, December 1, 1985-February 28, 1986, 11:26842 (R;US) 
Trifunctional catalysts for conversion of syngas to alcohols. 
Sixth quarterly report, December 1, 1985-February 28, 1986, 
11:26821 (R;US) 
Ecological Concentration 
Trace element uptake by sagebrush leaves in Washington, 
11:28462 (J;GB) 
Stresses 
X-ray measurements of stresses in thin Mo layers, 11:27632 
(RA;DD;In German) 
Uptake 
Trace element uptake by sagebrush leaves in Washington, 
11:28462 (J;GB) 
X-Ray Spectroscopy 
Spectrographic determination of Nb, Hf, Mo, Ta, Ti, V, W 
and Zr in uranium compounds, 11:27787 (RA;BR;In 
Portuguese) 
MOLYBDENUM 100 TARGET 
Nickel 64 Reactions 
Entry states in subbarrier fusion, 11:28881 (R;US) 
MOLYBDENUM COMPLEXES 
Chemical Reactions 
Reactions between molybdenum (VI) and zirconium (IV) with 
1-nitroso-2-naphthol, 11:27843 (RA;BR;In Portuguese) 
MOLYBDENUM ORES 
Chemical Composition 
Study of natural molybdenite (MoS2) from Rio Grande do 
Norte (RN, Brazil) ore mines, 11:27842 (RA;BR;In 
Portuguese) 
MOLYBDENUM OXIDES 
Crystal Structure 
Stabilization of high-temperature antimony oxide with 
molybdenum incorporation. Structure of Mo-doped Sb20, 
by powder neutron diffraction and extended X-ray 
absorption fine structure spectroscopy, 11:27670 O: US) 
MOLYBDENUM SILICIDES 
Oxidation 
Phenomenological study of the behavior of some silica formers 
in a high velocity jet fuel burner, 11:27690 (R;US) 
MOLYBDENUM SULFIDES 
Catalytic Effects 
Mobile phase in coals: its nature and modes of release. 
Technical progress report, September-November 1985 and 
December 1985-February 1986, 11:26839 (R;US) 
Chemical Composition 
Study of natural molybdenite (MoS2) from Rio Grande do 
Norte (RN, Brazil) ore mines, 11:27842 (RA;BR;In 
Portuguese) 
Reflection 
High-reflectance and single layer MoS:: two new forms, 
11:27883 (J;NL) 
Sorptive Properties 
CO coadsorption and reactions of sulfur, hydrogen and oxygen 
on clean and sulfided Mo(100) and on MoS,(0001) crystal 
faces, 11:27876 (J;NL) 
MONGRELS 
See DOGS 
MONITORS 
See also AIR POLLUTION MONITORS 
Engineering Drawings 
Smart analog monitor (SAM) engineering drawings 
(Engineering Materials), 11:28078 (E;US) 
MONITORS (AIR POLLUTION) 
See AIR POLLUTION MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONKEYS 
Phantoms 
Phantom dosimetry calculations for use in radiation-effects 
correlations. Technical report, 1 April 1983-30 July 1984, 
11:28936 (R;US) 


MONOMERS 
Polymerization 
Analytic results for finite systems of ringed flory polymers, 
11:27907 (J;CA) 
MONTMORILLONITE 
Sorptive Properties 
Sorption of trace constituents from aqueous solutions onto 
secondary minerals. II. Radium, 11:27835 (J;US) 
MORGANTOWN ENERGY TECHNOLOGY CENTER 
Bibliographies 
Morgantown Energy Technology Center publications list, 
FY85, 11:29105 (R;US) 
MORTALITY 
Statistics 
System for the analysis of cohort mortality data, 11:28509 


Metal Oxide Silicon transistors. 
Testing 
TA682 test chip layout documentation, 11:28042 (R;US) 
MULE DEER 
See DEER 
MULTICHARGED IONS 
Tons with charge 3 and above. Coordinate the above descriptor 
with a descriptor for the specific ion. 
Charge Distribution 
Charge distribution of ions in a plasma of a multiply-charged 
heavy ion source, 11:28690 (RA;JP;In Japanese) 
MULTILAMELLAR LIPID VESICLES 
See LIPOSOMES 
MULTI-PHOTON PROCESSES 
Mathematical Models 
Theory of multiphoton ionization of atoms, 11:28701 (R;US) 
MULTIPROCESSORS 
See ARRAY PROCESSORS 
MULTIWIRE DRIFT CHAMBERS 
See DRIFT CHAMBERS 
MULTIWIRE PROPORTIONAL CHAMBERS 
See also DRIFT CHAMBERS 
Performance 
Wire chamber degradation at the Argonne ZGS, 11:28139 
(R;US) 
Radiation Effects 
When everything was clear, 11:28142 (R;CH) 
MUNICIPAL WASTES 
Carbonization 
Carbonization of forestal, agricultural, and agro-industrial 
waste as well as of organic municipal waste and practical 
utilization of the recovered product (char, gas, pyrolysis oil). 
Final report, 11:27080 (R;DE) 
Pyrolysis 
Mechanisms of the pyrolysis of municipal solid waste. Annual 
report, 5 July 1983-30 July 1984, 11:28362 (R;US) 
MUNITIONS 
See ORDNANCE 
MUONIC ATOMS 
Research Programs 
National Institute for Nuclear Physics and High Energy 
Physics, Section K. Annual report, January 1981-June 1982, 
11:28869 (R;NL) 
MUONIC IONS 
Energy-Level Transitions 
3d-3p transitions in (up He*)*, 11:28678 (R;US) 
MUSCLES 
See also MYOCARDIUM 
Abscopal Radiation Effects 
Radiation responses of the skeletal muscle as studied in an 
experimental model in the WAG/Rij rat, 11:28528 (RA;NL) 
MUSCULAR TISSUE 


See MUSCLES 
TISSUES 


MUTAGEN SCREENING 
esign ‘ ; 
Development of in vitro mutagenicity testing systems using T- 
lymphocytes. Annual performance report, 11:28516 (R;US) 





Use of fluorescence-activated cell sorter for screening mutant 
cells, 11:28452 (BA;US) 
MUTATIONS 


See also CHROMOSOMAL ABERRATIONS 
SOMATIC MUTATIONS 


Research Programs 
Mutation tests in Neurospora crassa: report of the US 
Environmental Protection Agency Gene-Tox Program, 
11:28589 (J;NL) 
MWPC 
See MULTIWIRE PROPORTIONAL CHAMBERS 
MX DEVICES 
See MFTF DEVICES 
MYOCARDIUM 


Radioisotope Scanning 
Synthesis and evaluation of radioiodinated terminal-substituted 
5-iodo-(2-thienyl) fatty acids as new myocardial imaging 
agents, 11:28486 (J;US) 
MYOMETRIUM 
See UTERUS 


NRCPAGE applications manual, 11:27060 (R;US) 
Meetings 
Thirteenth NASTRAN Users’ Colloquium, 11:27951 (R;US) 
NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
NAPAP 
Application of the NAPAP (National Acid Precipitation 
Assessment Program) emissions inventories to Eulerian 
modeling, 11:28283 (R;US) 
HTHALENE 


Chemical Reaction Yield 
Acid catalyzed depolymerization of coal by hydride donors. 
Final report, 11:26836 (R;US) 
Chemical Reactions 
Reaction of fluoroxysulfate, SO,F~, with aromatic compounds: 
catalysis by acids, 11:27882 (J;GB) 


Transport and relaxation processes in supercritical fluids. 
Technical progress report, October 1-December 31, 1985, 
11:26835 (R;US) 

Solubility 

Transport and relaxation processes in supercritical fluids. 
Technical progress report, October 1-December 31, 1985, 
11:26835 (R;US) 

Solvent Properties 

Extraction of reference eastern shale with hydrogen donor and 

nondonor solvents, 11:26952 (R;US) 
Toxicity 

Comparative biochemistry and metabolism. Part 2. 
Naphthalene lung toxicity. Annual report, June-December 
1984, 11:28457 (R;US) 

NAPHTHOLS 
See also 1-NITROSO-2-NAPHTHOL 
Chemical Reaction Yield 
Acid catalyzed depolymerization of coal by hydride donors. 
Final report, 11:26836 (R;US) 
NAPHTHOLS-ALPHA 
See NAPHTHOLS 
NAPHTHOLS-BETA 
See NAPHTHOLS 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL ACID PRECIPITATION ASSESSMENT PR 
See NAPAP 
NATIONAL ENERGY PLAN 
National Energy Policy Plan, 11:27520 (R;US) 
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NATIONAL SYNCHROTRON LIGHT SOURCE 
See NSLS 
NATURAL GAS 
Combustion 

Computation of adiabatic flame temperatures and other 

thermodynamic quantities, 11:27945 (R;US) 
Combustion Properties 
Computation of adiabatic flame temperatures and other 
thermodynamic quantities, 11:27945 (R;US) 
Energy Policy 
Belgium - energy situation 1984, 11:27482 (R;DE;In German) 
Fuel Consumption 

Natural Gas Monthly, February 1986 (Contains glossary), 

11:26943 (R;US) 
Imports 
Natural Gas Monthly, February 1986 (Contains glossary), 
11:26943 (R;US) 
Market 
Natural Gas Policy Act Amendments of 1986, 11:26944 (R;US) 
Prices 

Natural Gas Policy Act Amendments of 1986, 11:26944 (R;US) 

Natural Gas Monthly, February 1986 (Contains glossary), 
11:26943 (R;US) 

Pricing Regulations 
Natural Gas Policy Act Amendments of 1986, 11:26944 (R;US) 
Production 

Natural Gas Monthly, February 1986 (Contains glossary), 
11:26943 (R;US) 

Relationship between leased acreage and hydrocarbon 
discoveries, 11:26921 (R;US) 

Reserves 

Relationship between leased acreage and hydrocarbon 
discoveries, 11:26921 (R;US) 

Resource and cost estimating relationships for use in the 
development of the 1981 Outer Continental Shelf (OCS) 
production goals. Final report, 11:26920 (R;US) 

Resource Potential 

Greece - structure of the energy industry, in particular energy 

source potential, 11:27497 (R;DE;In German) 
Sales 

Natural Gas Monthly, February 1986 (Contains glossary), 

11:26943 (R;US) 
Underground Storage 

Natural Gas Monthly, February 1986 (Contains glossary), 

11:26943 (R;US) 
NATURAL GAS DEPOSITS 
Energy Source Development 

Relationship between leased acreage and hydrocarbon 
discoveries, 11:26921 (R;US) 

Resource and cost estimating relationships for use in the 
development of the 1981 Outer Continental Shelf (OCS) 
production goals. Final report, 11:26920 (R;US) 

Exploitation 

Resource and cost estimating relationships for use in the 
development of the 1981 Outer Continental Shelf (OCS) 
production goals. Final report, 11:26920 (R;US) 

Exploration 

Resource and cost estimating relationships for use in the 
development of the 1981 Outer Continental Shelf (OCS) 
production goals. Final report, 11:26920 (R;US) 

Explosive Fracturing 

Western gas sands. Technology status report, 11:26939 (R;US) 
Geology 

Western gas sands. Technology status report, 11:26939 (R;US) 
Hydraulic Fracturing 

Western gas sands. Technology status report, 11:26939 (R;US) 
Leasing 

Relationship between leased acreage and hydrocarbon 
discoveries, 11:26921 (R;US) 

Resource and cost estimating relationships for use in the 
development of the 1981 Outer Continental Shelf (OCS) 
production goals. Final report, 11:26920 (R;US) 

Resource Assessment 

Relationship between leased acreage and hydrocarbon 

discoveries, 11:26921 (R;US) 
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Resource and cost estimating relationships for use in the 
development of the 1981 Outer Continental Shelf (OCS) 
production goals. Final report, 11:26920 (R;US) 

Western gas sands. Technology status report, 11:26939 (R;US) 

NATURAL GAS HYDRATE DEPOSITS 
Exploration 

Geological evolution and analysis of confirmed or suspected 
gas hydrate localities. Volume 3. Basin analysis, formation 
and stability of gas hydrates in the western Gulf of Mexico, 
11:26938 (R;US) 

Resource Assessment 

Geological evolution and analysis of confirmed or suspected 
gas hydrate localities. Volume 3. Basin analysis, formation 
and stability of gas hydrates in the western Gulf of Mexico, 
11:26938 (R;US) 

NATURAL GAS INDUSTRY 
Meetings 
Energy in transition: proceedings, 11:29112 (B;US) 
NATURAL GAS POLICY ACT 
Amendments 
Natural Gas Policy Act Amendments of 1986, 11:26944 (R;US) 
NATURAL GAS WELLS 
Geopressured Systems 

New three phase equilibrium model (oil-gas-brine) used to 
interpret production of liquid hydrocarbons from a 
geopressured gas well, 11:26942 (R;US) 


New three phase equilibrium model (oil-gas-brine) used to 
interpret production of liquid hydrocarbons from a 
geopressured gas well, 11:26942 (R;US) 

NATURAL LIGHTING 
See DAYLIGHTING 
NAVAL PETROLEUM RESERVE 
Program Management 

Audit of controls over crude oil production under Public Law 
94-258 Naval Petroleum Reserve No. 1, Elk Hills, California, 
11:26936 (R;US) 

NEGATIVE IONS 
See ANIONS 
NEODYMIUM 
Isotope Ratio 
Determination of samarium and neodymium in geological 
samples, 11:28622 (RA;DD) 
NEODYMIUM LASERS 
Temperature Control 
Solar-pumped solid state Nd lasers, 11:27996 (R;US) 
NEODYMIUM OXIDES 
Chemical 

Synthesis and characterization of substitutional solid solutions 

aLn2Os x (1 - a)BioOs x 4TiO2, 11:27708 (J;US) 


Synthesis and characterization of substitutional solid solutions 
aLn2Os x (1 - a)BigOs x 4TiO2, 11:27708 (J;US) 
IN 


Ton-Atom Collisions 
Loss and excitation in single collisions of highly-stripped heavy 
ions with atoms, 11:28679 (R;US) 
NEON 20 REACTIONS 
Inclusive Interactions 
Do medium heavy fragments give evidence for a liquid-gas 
phase transition, 11:28888 (R;DE) 
NEON IONS 
Kinetics 
Kinetic modeling in neon-like ions, 11:28009 (BA;US) 
Mathematical Models 
Kinetic modeling in neon-like ions, 11:28009 (BA;US) 


Velocity dependence of azimuthal anisotropies in ion scattering 
from rhodium (111), 11:28677 (R;US) 
NEOPLASMS 
See also CARCINOMAS 


Cf-252: new radioisotope for human cancer therapy, 11:28467 
(RA;US) 
Radiation Effects 
Heat-induced microcirculatory stoppage strongly enhances 
tumour control by radiation, 11:28539 (RA;NL) 


Partial oiaiee 6 concerning results of cancer therapy. 
Appendix of the advice concerning radiotherapy, 11:28470 
(RA;NL;In Dutch) 
Epidemiology 
Significance of chromosome abnormalities, 11:28550 (BA;US) 
Neutron Therapy 

Cf-252: new radioisotope for human cancer therapy, 11:28467 

(RA;US) 
Radioinduction 

Relevance of animal studies to the human experience, 11:28555 

(BA;US) 
Radiotherapy 

Partial advice 6 concerning results of cancer therapy. 
Appendix of the advice concerning radiotherapy, 11:28470 
(RA;NL;In Dutch) 

Partial advice 7 concerning national organization cancer 
treatment. Appendix of the advice concerning radiotherapy, 
11:28471 (RA;NL;In Dutch) 

Surgery 

Partial advice 6 concerning results of cancer therapy. 
Appendix of the advice concerning radiotherapy, 11:28470 
(RA;NL;In Dutch) 

Therapy 
Photosensitization of liposomes by porphyrins, 11:28503 (J;CH) 
NEPTUNE PLANET 
Temperature Measurement 

Far infrared and submillimeter brightness temperatures of the 

giant planets, 11:28653 (R;US) 


Dissolution 
Mass transfer in a geologic environment, 11:27050 (R;US) 
Radioactive Waste Disposal 
Solubility constraint: an important consideration in safety 
assessment of nuclear waste disposal, 11:27041 (J;US) 
Solubility 
Solubility constraint: an important consideration in safety 
assessment of nuclear waste disposal, 11:27041 (J;US) 
Solvent Extraction 
Carbamoylmethylphosphoryl derivatives as actinide 
extractants: their significance in the processing and recovery 
of plutonium and other actinides, 11:26982 (J;US) 
NEPTUNIUM COMPLEXES 


Complexes of hydrogen peroxide with dioxoactinide(VI) 
species in aqueous carbonate and bicarbonate media 
formation of An(VI)-H2O2 complexes, 11:27933 (J;IL) 

NEPTUNIUM OXIDES 
Structural Chemical 

X-ray photoemission spectroscopy (XPS) study uranium, 
neptunium, and plutonium oxides in silicate-based glasses, 
11:27886 (J;US) 

NET TOKAMAK 
Computer-Aided Design 

Initial CAD investigations for NET. Final report June 1, 1985, 

11:29078 (R;DE) 
NETHERLANDS 
Contamination 

Results of measurements of the radioactive contamination of 
the biosphere in the Netherlands, compiled by the CCRX 
1984, 11:27048 (R;NL;In Dutch) 

Fuel Cycle 

International nuclear fuel cycle fact book. Revision 6, 11:27018 

(R;US) 
Radiotherapy 
Advice concerning radiotherapy. Made by a commission of the 
Dutch Board of Health, 11:28472 (R;NL;In Dutch) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEUROSPORA 
Mutations 

Mutation tests in Neurospora crassa: report of the US 
Environmental Protection Agency Gene-Tox Program, 
11:28589 (J;NL) 

NEUTRALIZATION (PHYSICAL) 
See RECOMBINATION 





Test results of the streamer-tube system of the CHARM II 
neutrino detector, 11:28143 (R;CH) 
NEUTRINO-NUCLEON INTERACTIONS 
See also NEUTRINO-PROTON INTERACTIONS 
Deep Inelastic Scattering 
Deep inelastic radiative neutrino-nucleon scattering vN — 
vyX. Calcular polarization of photons, 11:28779 (RA;SU;In 
Russian) 
P Invariance 
Deep inelastic radiative neutrino-nucleon scattering vN — 
vyX. Calcular polarization of photons, 11:28779 (RA;SU;In 
Russian) 
Spin Orientation 
Deep inelastic radiative neutrino-nucleon scattering vN — 
vyX. Calcular polarization of photons, 11:28779 (RA;SU;In 
Russian) 
NEUTRINO-PROTON INTERACTIONS 
See also ANTINEUTRINO-PROTON INTERACTIONS 
Differential Cross Sections 
Precise determination of sin?theta/sub W/ from measurements 
of the differential cross sections for v/sub p/p—v/sub p/p 
and nu-bar/sub p/p—-nu-bar/sub p/p, 11:28759 (J;US) 
Elastic Scattering 
Precise determination of sin?theta/sub W/ from measurements 
of the differential cross sections for v/sub p/p—v/sub p/p 
and nu-bar/sub p,/p—-nu-bar/sub p/p, 11:28759 (J;US) 
NEUTRINOS 


See also ELECTRON NEUTRINOS 
SOLAR NEUTRINOS 
TAU NEUTRINOS 


Mass 
Molecular effects in the neutrino mass determination from 
beta-decay of the tritium molecule, 11:28702 (R;US) 
Particle Properties 


Low-energy neutrino physics and neutrino mass, 11:28808 
G;US) 
Reviews 
Low-energy neutrino physics and neutrino mass, 11:28808 
(J;US) 
NEUTRON ACTIVATION ANALYSIS 


See ACTIVATION ANALYSIS 
NEUTRON REACTIONS 


NEUTRON BOMBS 
See ENHANCED RADIATION WEAPONS 
NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON DIFFRACTION 
Meetings 
Proceedings of the workshop on neutron scattering 
instrumentation for SNQ, 11:28927 (R;DE) 
NEUTRON DIFFRACTOMETERS 
Spatial Resolution 
Structural studies on vitreous samples by the neutron time-of- 
flight diffraction method on the NSWR spectrometer, 
11:28170 (R;SU;In Russian) 
Time-of-Flight Method 
Structural studies on vitreous samples by the neutron time-of- 
flight diffraction method on the NSWR spectrometer, 
11:28170 (R;SU;In Russian) 
NEUTRON DOSIMETRY 
Dielectric Track Detectors 
Energy and Technology Review, 11:28173 (R;US) 
Operational trials of a CR-39 neutron dosimetry system. 
Progress to January 1985, 11:28138 (R;GB) 
Neutron Spectrometers 
Energy and Technology Review, 11:28173 (R;US) 
Sensitivity 
Investigation of dosimeter properties in mixed neutron-photon 
radiation fields, 11:28153 (R;DE;In German) 
NEUTRON ECONOMY 
See NEUTRON FLUX 
NEUTRON FLUX 
Mathematical Models 
Geometry-independent approach to coarse-mesh neutron 
diffusion calculations, 11:27332 (R;US) 
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NEUTRON FLUX DENSITY 

See NEUTRON FLUX 
NEUTRON LOGGING 

Pulsed Neutron Techniques 
Pulsed neutron generator, 11:28178 (TG;US) 

NEUTRON MATTER 

See NUCLEAR MATTER 
NEUTRON MOISTURE METERS 

See MOISTURE GAGES 
NEUTRON REACTIONS 


/sup 148,150/Sm: A test for s-process nucleosynthesis, 
11:28884 (J;US) 
Cross Sections 
/sup 148,150/Sm: A test for s-process nucleosynthesis, 
11:28884 (J;US) 
Preliminary evaluation of neutron capture cross sections for 
144Sm, Sm and ‘Pm, 11:28883 (R;US) 
Elastic Scattering 
Isovector deformation parameters from coupled-channel 
analysis of (p,n) reactions, 11:28875 (J;US) 
Total, scattering, and gamma production cross sections for 
few-MeV neutrons on elemental copper, 11:28880 (J;NL) 
Inelastic Scattering 
Isovector deformation parameters from coupled-channel 
analysis of (p,n) reactions, 11:28875 (J;US) 
Total, scattering, and gamma production cross sections for 
few-MeV neutrons on elemental copper, 11:28880 (J;NL) 
Meetings 
Proceedings of specialists’ meeting on nuclear data for fusion 
neutronics, 11:28855 (R;JP) 
Total Cross Sections 
Total, scattering, and gamma production cross sections for 
few-MeV neutrons on elemental copper, 11:28880 (J;NL) 
NEUTRON SOURCES 
Excludes reactors even when used as neutron sources. 


Pulsed neutron generator, 11:28178 (TG;US) 
Lasers 
Laser neutron generator, 11:27978 (TG;US) 
Neutron Spectra 
Measurement of partial neutron spectrum of an Am-Be (a,n) 
source, 11:28937 (R;XA) 
Uses 
Laser neutron generator, 11:27978 (TG;US) 
NEUTRON SPECTRA 
Spectra Unfolding 
Theory of a new unfolding procedure in pressurized water 
reactor pressure vessel dosimetry and development of an 
associated benchmark data base, 11:27330 (J;US) 
NEUTRON TRANSPORT 
Green Function 
Application of neutron transport Green's functions to the 
calculation of pressure vessel fluence, 11:27354 (J;US) 
NEUTRON TRANSPORT THEORY 
Algorithms 
The discrete cones method for two-dimensional neutron 
transport calculations, 11:28935 (J;US) 
NEUTRON-RICH ISOTOPES 
Beta-Minus Decay 
Beta-decay half-lives of new neutron-rich chromium-to-nickel 
isotopes and their consequences for the astrophysical r- 
process, 11:28877 (R;DE) 
NEVADA 
Radioactive Waste Disposal 
What do nearby communities want to know about high-level 
waste disposal?, 11:27039 (BA;US) 
NEW MEXICO 
See also JEMEZ MOUNTAINS 
Aquatic Ecosystems 
Aquatic ecosystems of the lower Pecos drainage, October- 
December, 1980, 11:28409 (RA;US) 
NEW ZEALAND 
Energy Consumption 
Guide to sources of data on national energy consumption. 
Final report, 11:27534 (R;NZ) 
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NEWTON MECHANICS 
See CLASSICAL MECHANICS 
NEXT EUROPEAN TORUS 
See NET TOKAMAK 
NICKEL 
Abserption Spectroscopy 

Evaluation of the effect of coal cleaning on fugitive elements. 
Phase IV. Identification of mineral forms in coal. Quarterly 
progress report No. 11, December 1, 1985-February 28, 
1986, 11:26856 (R;US) 

Rapid analysis of nickel in serum and whole blood by 
electrothermal atomic absorption spectrophotometry, 
11:28460 (J;US) 

Biological Effects 

Simple detection of potential pollutant effects on fungal 

growth, sclerotia formation and germination, 11:28575 (J;US) 
Catalytic Effects 

Chemistry and morphology of coal liquefaction. 
report, October 5, 1985-December 31, 1985, 11:26851 oun) 

Control of catalyst deactivation with ammonia. Quarterly 
report, December 1, 1985-February 28, 1986, 11:26845 
(R;US) 

Improved catalysts for coal liquefaction. Quarterly report No. 
6, December 1, 1985-February 28, 1986, 11:26842 (R;US) 

Concentration 

Nickel concentrations in serum of patients with acute 
myocardial infarction or unstable angina pectoris, 11:28502 
(J;US) 


Spectroscopy 

Evaluation of the effect of coal cleaning on fugitive elements. 
Phase IV. Identification of mineral forms in coal. Quarterly 
progress report No. 11, December 1, 1985-February 28, 
1986, 11:26856 (R;US) 

Spectrographic analysis of metallic silicium and natural quartz, 
11:27803 (R;BR;In Portuguese) 

Metabolism 

Nickel concentrations in serum of patients with acute 
myocardial infarction or unstable angina pectoris, 11:28502 
(J;US) 

Rapid analysis of nickel in serum and whole blood by 
electrothermal atomic absorption spectrophotometry, 
11:28460 (J;US) 

Nitrogen 14 Reactions 

Pion production: A probe for coherence in medium-energy 

heavy-ion collisions, 11:28873 (J;US) 
Oxygen 16 Reactions 

Pion production: A probe for coherence in medium-energy 

heavy-ion collisions, 11:28873 (J;US) 


Dynamic recrystallization during high temperature low cycle 
fatigue of nickel. Progress report, June 1, 1985-May 31, 1986, 
11:27615 (R;US) 

Voltametry 
Determination of Cu, Ni, Cd and Zn in water and in uranium 

compounds by mercury hanging drop voltametry, 11:27782 

(RA;BR;In Portuguese) 

X-Ray Fluorescence Analysis 
Trace element determination using synchrotron radiation, 

11:27825 (J;US) 
NICKEL 64 REACTIONS 

Heavy Ion Fusion Reactions 

Entry states in subbarrier fusion, 11:28881 (R;US) 
NICKEL ALLOYS 


See also CHROMIUM-NICKEL STEELS 
INCOLOY ALLOYS 
NICKEL BASE ALLOYS 


Fracture Mechanics 
Plasticity and stress relaxation in fracture mechanics test of 
copper and cupronickel, 11:27626 (R;US) 


Plasticity and stress relaxation in fracture mechanics test of 
copper and cupronickel, 11:27626 (R;US) 
Stress Relaxation 
Plasticity and stress relaxation in fracture mechanics test of 
copper and cupronickel, 11:27626 (R;US) 
NICKEL BASE ALLOYS 
See also RENE 41 


WASPALOY 
Corrosion Resistance 
Variations in the microstructure of nickel-based alloy coatings 
with the metalloids boron and silicon as a function of 
deposition parameters in a dual beam ion system, 11:27657 
(R;US) 
Deposition 
Variations in the microstructure of nickel-based alloy coatings 
with the metalloids boron and silicon as a function of 
deposition parameters in a dual beam ion system, 11:27657 
(R;US) 
Electrochemical Corrosion 
Model of crack electrochemistry, 11:27911 (R;US) 
Heat Affected Zone 
Analysis of heat-affected zone cracking in NisAl alloys, 
11:27611 (R;US) 
Physical Radiation Effects 
Irradiation-induced creep and microstructural development in 
precipitation-hardened nickel-aluminium alloys, 11:27635 
(R;DE) 
Recrystallization 
Dynamic recrystallization during high temperature low cycle 
fatigue of nickel. Progress report, June 1, 1985-May 31, 1986, 
11:27615 (R;US) 
Wear Resistance 
Variations in the microstructure of nickel-based alloy coatings 
with the metalloids boron and silicon as a function of 
deposition parameters in a dual beam ion system, 11:27657 
(R;US) 
Weldability 
Analysis of heat-affected zone cracking in NisAl alloys, 
11:27611 (R;US) 
NICKEL BORIDES 
Auger Electron Spectroscopy 
Relationship between microindentation response and film 
composition and microstructure for some novel amorphous 


alloy coatings, 11:27655 (R;US) 


Microhardness 
Relationship between microindentation response and film 
composition and microstructure for some novel amorphous 
alloy coatings, 11:27655 (R;US) 
Microstructure 
Relationship between microindentation response and film 
composition and microstructure for some novel amorphous 
alloy coatings, 11:27655 (R;US) 
Transmission Electron Microscopy 
Relationship between microindentation response and film 
composition and microstructure for some novel amorphous 
alloy coatings, 11:27655 (R;US) 
X-Ray Diffraction 
Relationship between microindentation response and film 
composition and microstructure for some novel amorphous 
alloy coatings, 11:27655 (R;US) 
NICKEL CARBONATES 
Photoelectron Spectroscopy 
Molecular beam photoemission and femtosecond 
intramolecular dynamics, 11:27809 (R;US) 
NICKEL CHLORIDES 
Toxicity 
Increased lipid peroxidation in tissues of nickel chloride-treated 
rats, 11:28574 (J;US) 
NICKEL COMPLEXES 
Chemical Preparation 
Potential lanthanide ion selective reagents. 3. Metal complex 
formation with 1,7-diaza-4,10-13-trioxacyclopentadecane- 
N,N’-diacetic acid, 11:27898 (J;US) 
Stability 
Potential lanthanide ion selective reagents. 3. Metal complex 
formation with 1,7-diaza-4, 10-13-trioxacyclopentadecane- 
N,N’-diacetic acid, 11:27898 (J;US) 
NICKEL COMPOUNDS 


See also NICKEL BORIDES 
NICKEL CARBONATES 
NICKEL CHLORIDES 
NICKEL OXIDES 
NICKEL PHOSPHIDES 
NICKEL SULFIDES 





Preparation 
Synthesis of bimetallic Fe-Ni carbonyl! clusters: crystal 
structure of [N(CHs)sCH2Ph][Fes Ni(CO)s(u-CO).(us-H)], 
11:27879 (J;US) 
Structure 
Synthesis of bimetallic Fe-Ni carbonyl clusters: crystal 
structure of [N(CHs)sCHePh][Fes Ni(CO)s(-CO).(ps-H)], 
11:27879 (J;US) 
Ductility 
Influence of radiation-induced segregation on ductility of a 
nickel-silicon alloy, 11:27607 (R;US) 
Tensile Properties 
Influence of radiation-induced segregation on ductility of a 
nickel-silicon alloy, 11:27607 (R;US) 
NICKEL OXIDES 
Catalytic Effects 
Catalytic gasification of graphite or carbon. Quarterly report, 
October 1, 1985-December 31, 1985, 11:26850 (R;US) 
NICKEL PHOSPHIDES 
Auger Electron Spectroscopy 
Relationship between microindentation response and film 
composition and microstructure for some novel amorphous 
alloy coatings, 11:27655 (R;US) 


Relationship between microindentation response and film 
composition and microstructure for some novel amorphous 
alloy coatings, 11:27655 (R;US) 


Relationship between microindentation response and film 
composition and microstructure for some novel amorphous 
alloy coatings, 11:27655 (R;US) 

Transmission Electron Microscopy 

Relationship between microindentation response and film 
composition and microstructure for some novel amorphous 
alloy coatings, 11:27655 (R;US) 

X-Ray Diffraction 

Relationship between microindentation response and film 
composition and microstructure for some novel amorphous 
alloy coatings, 11:27655 (R;US) 

NICKEL SULFIDES 
Toxicity 

Increased immunoreactive erythropoietin in serum and kidney 
extracts of rats with NisS2-induced erythrocytosis, 11:28584 
G;US) 

Increased lipid peroxidation in tissues of nickel chloride-treated 
rats, 11:28574 (J;US) 

NICOTIANA 
Genetic Engineering 
Characterization of plant plasma membrane antigens. Progress 
report, 11:28493 (R;US) 
ion 
Pollen mitochondria in cytoplasmically male sterile tobacco 
zygotic and embryonic cells. Final report for the period 1 
December 1981-30 April 1985, 11:28413 (R;XA) 
NIOBATES 
Specific compounds should be indexed by coordination of a 
descriptor in the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Lattice Parameters 
Cell volumes of APO,, AVO,, and ANbO, compounds, where 
A = Sc, Y, La-Lu, 11:27713 (J;DK) 
NIOBIUM 
Chemical Vapor Deposition 
Synthesis, bulk, and surface characterization of niobium-doped 
Fe2Os single crystals, 11:27710 (J;US) 
Diffusion 
Study of solid state phase stability and diffusion by x-ray 
microanalytical techniques (Ta/W; U/Nb), 11:27658 (R;US) 
Phase Studies 
Study of solid state phase stability and diffusion by x-ray 
microanalytical techniques (Ta/W; U/Nb), 11:27658 (R;US) 
Vacuum Evaporation 
Mass spectrometer controlled electron beam evaporation 
synthesis of multilayered materials, 11:28705 (J;US) 
X-Ray Fluorescence Analysis 
Evaluation of methods for mathematical corrections in the 
determination of niobium and zirconium contents in U-Nb 
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and U-Zr alloys by X-ray fluorescence analysis, 11:27804 
(R;BR;In Portuguese) 
X-Ray Spectroscopy 
Spectrographic determination of Nb, Hf, Mo, Ta, Ti, V, W 
and Zr in uranium compounds, 11:27787 (RA;BR;In 
Portuguese) 
NIOBIUM 93 REACTIONS 
Compound-Nucleus Reactions 
Characterization of hot compound nuclei from binary decay 
into complex fragments, 11:28870 (J;US) 
NIOBIUM ALLOYS 


See also INCONEL 625 
INCONEL 718 
NIOBIUM BASE ALLOYS 


Multi-Element Analysis 
Evaluation of methods for mathematical corrections in the 
determination of niobium and zirconium contents in U-Nb 
and U-Zr alloys by X-ray fluorescence analysis, 11:27804 
(R;BR;In Portuguese) 
NIOBIUM BASE ALLOYS 
Physical Radiation Effects 
Influence of radiation induced disordering on the 
superconducting transition temperature of NbsIr films, 
11:27641 (R;DE;In German) 
Transition Temperature 
Influence of radiation induced disordering on the 
superconducting transition temperature of NbsIr films, 
11:27641 (R;DE;In German) 
NIOBIUM OXIDES 
Catalytic Effects 
Support-metal interaction studies on model supported catalysts. 
Final report, 11:26824 (R;US) 
Sorptive Properties 
Support-metal interaction studies on model supported catalysts. 
Final report, 11:26824 (R;US) 
NITRATES 


See also PLUTONIUM NITRATES 
URANIUM NITRATES 
URANYL NITRATES 


Chemical Preparation 
Monodentate coordination by a tripodal ligand system: 
synthesis and crystal and molecular structure of 
bis[diisopropyl [1,2-bis(diethylcarbamoy])ethyl]phosphonate]e 
rbium(III) nitrate monohydrate, 11:27758 (J;US) 
Crystal Structure 
Monodentate coordination by a tripodal ligand system: 
synthesis and crystal and molecular structure of 
bis[diisopropy] [1,2-bis(diethylcarbamoy])ethyl]phosphonate]e 
rbium(III) nitrate monohydrate, 11:27758 (J;US) 
Molecular Structure 
Monodentate coordination by a tripodal ligand system: 
synthesis and crystal and molecular structure of 
bis[diisopropyl [1,2-bis(diethylcarbamoy])ethyl]phosphonate]e 
rbium(III) nitrate monohydrate, 11:27758 (J;US) 
NITRIC ACID 
Chemical Reaction Kinetics 
Oxidation of hydrazine by nitric acid, 11:27856 (J;US) 
Equilibrium 
Studies on the equilibrium of nitrous gases and nitric acid 
solutions at low temperatures and low NOsub(x) 
concentrations, 11:27849 (R;DE;In German) 
NITRIC OXIDE 
NO. 
Chemical Reaction Kinetics 
Photochemical generation of the optoacoustic effect: an 
acoustic analogue of the method of intermittent activation, 
11:27914 (J;US) 
Electrochemistry 
Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 
Equilibrium 
Studies on the equilibrium of nitrous gases and nitric acid 
solutions at low temperatures and low NOsub(x) 
concentrations, 11:27849 (R;DE;In German) 
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Oxidation of NOsub(x) by nitric acid, 11:27888 (TJ;DE;In 
German) 
Pattern Recognition 
Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 
Photoproduction 
Source of stratospheric NO and NO. Final report, 1 June 
1983-15 July 1984, 11:27913 (R;US) 
Reduction 
Control techniques for the emission of noxious gases for boilers 
firing Rhinish brown coals, 11:27262 (RA;US) 
NITROBENZENE 
Chemical Reactions 
Reaction of fluoroxysulfate, SO,F~, with aromatic compounds: 
catalysis by acids, 11:27882 (J;GB) 
Electrochemistry 
Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 
Pattern Recognition 
Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 
NITROGEN 
Adsorption 
Diffusion of gases in coals and chars. Technical progress 
report No. 2, December 15, 1985-March 14, 1986, 11:26861 
(R;US) 
Electron-Molecule Collisions 
Direct iteration-variation method for scattering problems, 
11:28707 (J;US) 
Ionization 
Electron-density growth in rapidly-varying fields, 11:28724 
(BA;US) 
Performance Testing 
Field experiment of steam-drive with in situ foaming, 11:26930 
(BA;CA) 


Detection of nitrogen rotational distributions by resonant 2 + 
2 multiphoton ionization through the a'Pi/sub g/ state, 
11:27917 (;NL) 
Rotational States 
Detection of nitrogen rotational distributions by resonant 2 + 
2 multiphoton ionization through the a'Pi/sub g/ state, 
11:27917 (J;NL) 
NITROGEN 14 REACTIONS 
Distribution 
Role of particle transfer in large angle scattering of 1p shell 
nuclei, 11:28865 (R;CH) 
Elastic Scattering 
Role of particle transfer in large angle scattering of 1p shell 
nuclei, 11:28865 (R;CH) 
Particle Production 
Pion production: A probe for coherence in medium-energy 
heavy-ion collisions, 11:28873 (J;US) 
NITROGEN 14 TARGET 
Silicon 28 Reactions 
Destination fusion, 11:28872 (R;US) 
NITROGEN 15 REACTIONS 
Distribution 
Role of particle transfer in large angle scattering of 1p shell 
nuclei, 11:28865 (R;CH) 
Elastic Scattering 
Role of particle transfer in large angle scattering of 1p shell 
nuclei, 11:28865 (R;CH) 
NITROGEN COMPOUNDS 


See also HYDRAZINE 
NITRATES 
NITROGEN OXIDES 


Atmospheric deposition and canopy interaction of major ions 
in a forest, 11:28337 (J;US) 
NITROGEN DIOXIDE 
NOz 


Photoproduction 


Biological Effects 
Synergistic effect on field-grown soybeans from combinations 
of sulfur dioxide and nitrogen dioxide, 11:28588 (J;CA) 
Electrochemistry 
Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 
Equilibrium 
Studies on the equilibrium of nitrous gases and nitric acid 
solutions at low temperatures and low NOsub(x) 
concentrations, 11:27849 (R;DE;In German) 
Pattern Recognition 
Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 
Synergism 
Synergistic effect on field-grown soybeans from combinations 
of sulfur dioxide and nitrogen dioxide, 11:28588 (J;CA) 
Toxicity 
Biochemical assessment of acute nitrogen dioxide toxicity in rat 
lung, 11:28578 (J;US) 
NITROGEN IONS 
Collisions 
Electron emission from the interaction of multiply charged 
ions with a Au(110) surface, 11:28686 (R;US) 
NITROGEN NITRIDES 
See NITROGEN 
NITROGEN OXIDES 
See also NITRIC OXIDE 


NITROGEN DIOXIDE 
NITROUS OXIDE 


Air Pollution Control 
Achieving environmental goals: is control technology ready 
for coal, 11:27260 (RA;US) 
Application of DeNO/sub x/ technologies in the Federal 
Republic of Germany and Europe, 11:26867 (RA;US) 
Control techniques for the emission of noxious gases for boilers 
firing Rhinish brown coals, 11:27262 (RA;US) 
SO, removal using pressure hydrated lime, 11:26904 (RA;US) 
Emission 
Great lakes fluidized-bed combustion. Final report, 11:26900 
(R;US) 
Reduction 
Achieving environmental goals: is control technology ready 
for coal, 11:27260 (RA;US) 
NITROGENASE 
Enzyme Activity 
Levels of trehalose and glycogen in Frankia sp. HFPArI3 
(actinomycetales), 11:28461 (J;CA) 
NITROGENASES 
See NITROGENASE 
NITROMETHANE 
Electrochemistry 
Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 
Pattern Recognition 
Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 
NITROSO COMPOUNDS 
See also 1-NITROSO-2-NAPHTHOL 
Biological Effects 
Lack of induction of O*-methylguanine-DNA 
methyltransferase in mammalian cells treated with N-methyl- 
N’-nitro-N-nitrosoguanidine, 11:28590 (J;US) 
1-NITROSO-2-NAPHTHOL 
Chemical Reactions 
Reactions between molybdenum (VI) and zirconium (IV) with 
1-nitroso-2-naphthol, 11:27843 (RA;BR;In Portuguese) 
NITROUS OXIDE 
N20. 


Source of stratospheric NO and N2O. Final report, 1 June 
1983-15 July 1984, 11:27913 (R;US) 





Spectra 
Temperature and density study of the Rayleigh line shape of 
fluid N2O, 11:27853 (J;US) 
NMR 
See NUCLEAR MAGNETIC RESONANCE 
NOISE POLLUTION ABATEMENT 

Use this term for items that involve the prevention of formation of 
pollutants at the source. 

Health Hazard Evaluation Report HETA 81-459-1603, the 
City of New York Fire Department, New York, New York, 
11:28603 (R;US) 

NONDESTRUCTIVE TESTING 
Materials 
Utilization and reliability of nondestructive testing in ordnance, 
11:28028 (R;BR;In Portuguese) 
Recommendations 
Discussion of critical issues, 11:27257 (RA;US) 
NONLINEAR PROBLEMS 
Nonlinear behavior: one degree of freedom, 11:28065 (R;US) 
Computer Codes 

Fortran package for nonlinear pro ing. User’s Guide for 

NPSOL (Version 4.0), 11:28985 (R;US) 
Manuals 
Fortran package for nonlinear programming. User's Guide for 
NPSOL (Version 4.0), 11:28985 (R;US) 

NONLINEAR SYSTEMS 

See NONLINEAR PROBLEMS 
NONRADIOACTIVE WASTE DISPOSAL 

See WASTE DISPOSAL 
NONRADIOACTIVE WASTES 

See LIQUID WASTES 
NORTHERN IRELAND 

See UNITED KINGDOM 
NOS. 4, 5, AND 6 FUEL OILS 

See RESIDUAL FUELS 
NOS. 5 AND 6 BURNER OILS 

See RESIDUAL FUELS 
NOVA FACILITY 

Alignment 

Target plane imager for inertial confinement fusion, 11:29088 

(R;US) 
Optical Systems 
Target plane imager for inertial confinement fusion, 11:29088 
(R;US) 
Specifications 
Nova laser system at ultra high fluence levels, 11:29092 (R;US) 
NOVAE 
Star Models 

Nova outburst modeling and its application to the recurrent 

nova phenomenon, 11:28651 (R;US) 
NSLS 


y 
Research consortium for x-ray topography on line X-19 at 
NSLS, 11:28050 (R;US) 
NUCLEAR ACCIDENTS 
See ACCIDENTS 
NUCLEAR ATTACKS 
See NUCLEAR WEAPONS 


National Institute for Nuclear Physics and High Energy 
Physics, Section K. Annual report, January 1981-June 1982, 
11:28869 (R;NL) 

NUCLEAR CONTROVERSY 
See HUMAN POPULATIONS 
NUCLEAR DATA COLLECTIONS 
Meetings 

Proceedings of specialists’ meeting on nuclear data for fusion 

neutronics, 11:28855 (R;JP) 
NUCLEAR ELECTRIC MOMENTS 
Nuclear Deformation 

Influence of zero-point vibrations on multipole moments of 

rare earth nuclei, 11:28907 (R;DE) 
NUCLEAR EMULSIONS 
Optical Microscopy 

Imaging properties of the mesooptical Fourier-transform 
microscope for nuclear research emulsion, 11:28149 (R;SU;In 
Russian) 
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NUCLEAR ENGINEERING 
Meetings 

Proceedings of the tenth scientific meeting at Bahia Blanca, 2-6 
November 1981, 11:27344 (R;AR;In Spanish) 

Proceedings of the eighth scientific meeting; second Latin 
American meeting; first engineering and Argentine nuclear 
industry exposition at Buenos Aires, 5-10 November 1979, 
11:27345 (R;AR;In Spanish) 

NUCLEAR EXPLOSIONS 

Specifically named single nuclear explosions are listed by name 
and the word EVENT, e.g., BOXCAR EVENT. All projects 
involving nuclear explosions are listed by the project name and 
the word PROJECT, e.g., PLOWSHARE PROJECT. 

See also TRINITY EVENT 

Design, fabrication, and field testing of a gas-particle velocity 
sensor. Technical report, 16 April 1982-23 May 1984, 
11:28179 (R;US) 

Atmospheric Explosions 

Development of research tools to study structure and 
evolution in the-intermediate altitude regime. Final technical 
report, 1 November 1983-31 October 1984, 11:28181 (R;US) 

Blast Effects 

NASTRAN analysis comparison to shock tube tests used to 

simulate nuclear overpressures, 11:28183 (RA;US) 
Catalogs 

Announced United States nuclear tests, July 1945-December 

1985. Revision 6, 11:28184 (R;US) 
Computerized Simulation 

NASTRAN analysis comparison to shock tube tests used to 

simulate nuclear overpressures, 11:28183 (RA;US) 
Gaseous Wastes 

Research on gas transport in chimneys: a progress report, 

11:28186 (R;US) 
NUCLEAR FACILITIES 


See also FEED MATERIALS PLANTS 
FUEL REPROCESSING PLANTS 
IRRADIATION PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 


Construction 
Earthquake resistant design of nuclear facilities with limited 
radioactive inventory, 11:27964 (R;XA) 


Earthquake resistant design of nuclear facilities with limited 
radioactive inventory, 11:27964 (R;XA) 
Engineering Geology 
Earthquake resistant design of nuclear facilities with limited 
radioactive inventory, 11:27964 (R;XA) 
Fission Product Release 
Survey of atmospheric dispersion models applicable to risk 
studies for nuclear facilities in complex terrain, 11:28320 
(R;DE) 
IAEA Safeguards 
International Atomic Energy Agency safeguards, 11:27059 
(R;US) 
Intrusion Detection Systems 
SENLExX: sensor layout expert system, 11:27065 (R;US) 
Radiation Accidents 
Report to Congress on abnormal occurrences, July-September 
1985. Volume 8, No. 3, 11:27400 (R;US) 
Radioactive Effluents 
Results of the large area environmental monitoring around the 
Austrian Research Center Seibersdorf, 11:27051 (R;AT;In 
German) 
Risk Assessment 
Uncertainty analysis with a view towards applications in 
accident consequence assessments, 11:27394 (R;DE) 
Safety Engineering 
Earthquake resistant design of nuclear facilities with limited 
radioactive inventory, 11:27964 (R;XA) 
NUCLEAR FIREBALLS 
Dynamics 
Development of research tools to study structure and 
evolution in the-intermediate altitude regime. Final technical 
report, 1 November 1983-31 October 1984, 11:28181 (R;US) 
NUCLEAR FUELS 
See also DISPERSION NUCLEAR FUELS 
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SPENT FUELS 
Calorimetry 
Non-destructive assay of plutonium bearing samples by 
calorimetry and gamma spectrometry, 11:27815 (R;US) 
Gamma Spectroscopy 
Non-destructive assay of plutonium bearing samples by 
calorimetry and gamma spectrometry, 11:27815 (R;US) 
Grain Boundaries 
Effect of gas resolution on the growth and interlinkage of 
grain boundary bubbles, 11:28954 (R;GB) 
Meetings 
Post irradiation examination and experience. Proceedings of a 
specialists’ meeting held in Tokyo, 26-30 November 1984, 
11:27357 (R;XA) 
Post-Irradiation Examination 
Post irradiation examination and experience. Proceedings of a 
specialists’ meeting held in Tokyo, 26-30 November 1984, 
11:27357 (R;XA) 
Pyrochemical Reprocessing 
Choice of pyroprocess for Integral Fast Reactor fuel, 11:26997 
(R;US) 
Qualitative Chemical Analysis 
Non-destructive assay of plutonium bearing samples by 
calorimetry and gamma spectrometry, 11:27815 (R;US) 
Remote Handling 
Choice of pyroprocess for Integral Fast Reactor fuel, 11:26997 
(R;US) 
Research 
Post irradiation examination and experience. Proceedings of a 
specialists’ meeting held in Tokyo, 26-30 November 1984, 
11:27357 (R;XA) 
NUCLEAR INDUSTRY 
Meetings 
Application of nuclear techniques in industry, 11:27346 (R;MY) 
Pipes 
Study of axi-symmetric two-phase flashing jets, 11:27973 
(R;GB) 
Pressure Vessels 
Study of axi-symmetric two-phase flashing jets, 11:27973 
(R;GB) 
NUCLEAR MAGNETIC RESONANCE 
In vivo proton and *4P NMR measurements in tumours and 
normal tissues, 11:28479 (RA;NL) 
NMR studies of selective population inversion and spin 
clustering, 11:27598 (R;US) 
NUCLEAR MATTER 
Compressibility 
Nuclear compression effects on pion production in nuclear 
collisions, 11:28913 (R;JP) 
Equations of State 
Causal constraints on the nuclear equation of state, 11:28924 
G;NL) 
Liquid-gas phase separation in nuclear collisions, 11:28921 
(J;US) 
Nuclear compression effects on pion production in nuclear 
collisions, 11:28913 (R;JP) 
Pion production as a test of nuclear matter properties, 11:28920 
(J;US) 
Potential Energy 
A nonrelativistic manybody potential model of quark and 
nuclear matter, 11:28846 (J;US) 
NUCLEAR MEDICINE 
See also RADIOLOGY 
Radiation Accidents 
Report to Congress on abnormal occurrences, July-September 
1985. Volume 8, No. 3, 11:27400 (R;US) 
Standards 
DIN standards for medical applications of ionizing radiation, 
11:28475 (R;DE;In German) 
NUCLEAR PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text books, etc. 
Meetings 
Workshop on nuclear dynamics IV, Copper Mountain, 
Colorado, 11:28850 (R;US) 
Research Programs 
GSI scientific report 1984, 11:28852 (R;DE) 


NUCLEAR REACTIONS 
Research Programs 


Laboratory of nuclear studies. Annual report, 1982, 11:28857 
(R;JP) 
Low-energy nuclear physics. Annual report 1985, 11:28853 
(R;GB) 
Triangle Universities Nuclear Laboratory annual report, 1 , 
11:28851 (R;US) 
NUCLEAR POWER 
Nuclear power and its fuel cycle (No text, visual aids only), 
11:27508 (R;US) 
NUCLEAR POWER PLANTS 
Corrosion 
Sea water corrosion - follow up and advisory service, July 
1983-July 1984, 11:27660 (R;SE;In Swedish) 
Design 
Small and medium power reactors: project initiation study. 
Phase I, 11:27343 (R;AT) 
Fault Tree Analysis 
Interpretation and evaluation of NUREG/CR-3428 report 
‘Application of the SSMRP methodology to the seismic risk 
of the Zion nuclear power plant’. Final report, 11:27378 
(R;DE;In German) 
Heaters 
Thermal and mechanical behaviour of high-pressure feed 
heaters at recent EDF fossil-fired and nuclear power 
stations, 11:27976 (TG;GB) 
Legal Aspects 
Meteorological Measurement Program for nuclear power 
plants. Second proposed revision 1 to Regulatory Guide 
1.23, 11:27342 (R;US) 
Liquid Wastes 
Organohalogens in chlorinated cooling waters discharged from 
nuclear power stations, 11:28400 (BA;US) 
Personnel 
Optimized training of responsible shift personnel in nuclear 
power plants. Supplement Volume 5 for Chapter 7: Learning 
targets. Final report, 11:27361 (R;DE;In German) 
Optimized training of responsible shift personnel in nuclear 
power plants. Supplement Volume 4 for Chapter 6: Primary 
inquiries. Final report, 11:27360 (R;DE;In German) 
Radioactive Effluents 
Results of measurements of the radioactive contamination of 
the biosphere in the Netherlands, compiled by the CCRX 
1984, 11:27048 (R;NL;In Dutch) 
Reactor Accidents 
Report to Congress on abnormal occurrences, July-September 
1985. Volume 8, No. 3, 11:27400 (R;US) 
Reactor Cooling Systems 
Development of a reactor coolant pump monitoring and 
diagnostic system. Final report, October 1980-April 1985, 
11:27350 (R;US) 
Reactor Licensing 
Meteorological Measurement Program for nuclear power 
plants. Second proposed revision 1 to Regulatory Guide 
1.23, 11:27342 (R;US) 
Research Programs 
Small and medium power reactors: project initiation study. 
Phase I, 11:27343 (R;AT) 
Risk Assessment 
Controlling principles for prior probability assignments in 
nuclear risk assessment, 11:27410 (R;US) 
Seismic Effects 
Interpretation and evaluation of NUREG/CR-3428 report 
‘Application of the SSMRP methodology to the seismic risk 
of the Zion nuclear power plant’. Final report, 11:27378 
(R;DE;In German) 
NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR PROPERTIES 
See also NUCLEAR ELECTRIC MOMENTS 
Research Programs 
Low-energy nuclear physics. Annual report 1985, 11:28853 
(R;GB) 


See also HEAVY ION FUSION REACTIONS 
LEPTON REACTIONS 
PHOTONUCLEAR REACTIONS 





NUCLEAR REACTIONS 
Research Programs 


Research Programs 
Low-energy nuclear physics. Annual report 1985, 11:28853 
(R;GB) 
Nuclear reactions and the synthesis of new species, 11:28893 
(RA;US) 
Reviews 


Nuclear collisions at high energies, 11:28925 (J;US) 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR SAFETY 
See RADIATION PROTECTION 
NUCLEAR SPIN RESONANCE 
See NUCLEAR MAGNETIC RESONANCE 
NUCLEAR STRUCTURE 
Research Programs 
Daresbury 1984/1985, 11:28051 (R;GB) 
NUCLEAR THEORY 
Research Programs 
Duke nuclear theory grant. Final report, 1983-1985, 11:28906 
(R;US) 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 
See also ENHANCED RADIATION WEAPONS 
Military 
Examination and assessment of the strategic posture of the 
United states. Master's thesis, 11:28182 (R;US) 
NUCLEAR WINTER 
Human effects on the global atmosphere, 11:28315 (J;US) 
NUCLEASE (RIBONUCLEASE) 


See RNA-ASE 
NUCLEASES 
Biochemical Reaction Kinetics 
Inhibition of the Type I restriction-modification enzymes EcoB 


and EcoK by the gene 0.3 protein of bacteriophage T7, 
11:28416 (J;GB) 
NUCLEBRAS 
Research Programs 
Use of different analytical techniques as a backup to mineral 
resources assessment, 11:27813 (R;BR) 
NUCLEI 


See also COSMIC NUCLEI 
HEAVY NUCLEI 


Quark Model 

Quark distributions in nuclei from lepton experiments, 11:28864 

(J;US) 
Structure Functions 
Structure functions. Deep inelastic scattering on nucleons and 
nuclei, 11:28739 (R;XC) 
NUCLEI (CELLS) 
See CELL NUCLEI 
NUCLEIC ACIDS 
See also DNA 
RNA 
Binding Energy 

Simple semi-empirical approximation for bond energy, 

11:27891 (R;BR) 
NUCLEON-HYPERON INTERACTIONS 
Potential Scattering 

On the meson theoretical description of the lambda-nucleon 

interaction, 11:28792 (R;DE;In German) 
NUCLEON-NUCLEON INTERACTIONS 
Partial Waves 

Partial wave analyses of scattering below 2 GeV. Progress 
report, May 1, 1981-April 38, 1982, 11:28777 (R;US) 

Partial wave analysis of Pi-N, NN and KN scattering below 2 
GeV. Progress report, June 1, 1976-May 31, 1977, 11:28775 
(R;US) 

Partial wave analysis of Pi-N, NN and KN scattering below 2 
GeV. Progress report, June 1, 1978-May 31, 1979, 11:28776 
(R;US) 

Quark Model 

Unifying hadron-hadron interactions in terms of relativistic 
quarks: Basic aspects with application to nucleon-nucleon 
forces, 11:28806 (J;US) 
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NUCLEONS 
See also PROTONS 
Particle Decay 
Vector meson decays of nucleons in supersymmetric SU(5) 
model, 11:28793 (R;GB) 
Quark Model 
A chiral soliton model for nucleon and delta, 11:28804 (J;US) 
Structure Functions 
Structure functions. Deep inelastic scattering on nucleons and 
nuclei, 11:28739 (R;XC) 
NUMERICAL SOLUTION 
For the procedure only. 
See also FINITE ELEMENT METHOD 
Differential Equations 
Autonomous differential equations for the Henon map and 
other two-dimensional diffeomorphisms, 11:29137 (R;US) 
Runge-Kutta Method 
Effects of stiffness, 11:29143 (R;US) 
NUTRITION 
Biological Effects 
Physiologic response of elk to differences in winter range 
quality, 11:28328 (J;US) 
NUTS (MECHANICAL) 
See FASTENERS 


OAK RIDGE 
Aquatic Ecosystems 

Instream contaminant study. Summary report, Task 5, 11:28390 

(R;US) 
Surface Waters 

Instream contaminant study. Summary report, Task 5, 11:28390 

(R;US) 
OAK RIDGE GASEOUS DIFFUSION PLANT 
See ORGDP 
OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OAKS 
Contamination 

Retention of a fallout simulant containing ‘Cs by pine and 

oak trees, 11:28556 (J;US) 
Radionuclide Kinetics 
Retention of a fallout simulant containing ‘Cs by pine and 
oak trees, 11:28556 (J;US) 
OCCLUSION COMPLEXES 
See CLATHRATES 
OCCUPATIONAL DISEASES 
Data Analysis 

Selected occupational fatalities related to toxic and 
asphyxiating atmospheres in confined work spaces as found 
in reports of OSHA (Occupational Safety and Health 
Administration) fatality/catastrophe investigations. Final 
report, 1974-82, 11:28295 (R;US) 

OCCUPATIONAL SAFETY 

Health Hazard Evaluation Report HETA 84-297-1609, General 
Telephone Company of Michigan, Alma, Michigan, 11:28288 
(R;US) 

Health Hazard Evaluation Report HETA 81-459-1603, the 
City of New York Fire Department, New York, New York, 
11:28603 (R;US) 

Health Hazard Evaluation Report HETA 84-128-1601, 
Harshaw/Filtrol, Louisville, Kentucky, 11:28292 (R;US) 

Health Hazard Evaluation Report HETA 85-165-1605, St. 
Louis Police Auto Body Shop, St. Louis, Missouri, 11:28293 
(R;US) 

Health Hazard Evaluation Report HETA 84-145-1604, Porter 
Memorial Hospital, Valparaiso, Indiana (Anesthetic gases 
and ethylene oxide), 11:28297 (R;US) 

Health Hazard Evaluation Report HETA 84-281-1607, Federal 
Grain Inspection Service-USDA (US Department of 
Agriculture), New Orleans, Louisiana, 11:28298 (R;US) 
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Health Hazard Evaluation Report HETA 82-234-1602, Black 
River Hardwood Company, Kingstree, South Carolina, 
11:28510 (R;US) 

Health Hazard Evaluation Report HETA 84-340-1606, Denver 
Laundry and Dry Cleaning, Denver, Colorado, 11:28299 
(R;US) 

Health Hazard Evaluation Report HETA 84-204-1600, Dental 
Health Associates, Paoli, Pennsylvania, 11:28300 (R;US) 

Health Hazard Evaluation Report HETA 85-307-1608, Frances 
Perkins Building, Washington, DC, 11:28301 (R;US) 

Health Hazard Evaluation Report HETA 84-412-1612, Drs. 
Youdelman and Teig, Brentwood, New York (Nitrous 
oxide), 11:28302 (R;US) 

Health Hazard Evaluation Report HETA 83-166-1594, Witco 
Chemical Corporation, Perth Amboy, New Jersey (Ethylene 
oxide, glycols, and adipic acid), 11:28304 (R;US) 

Industrywide studies report: a walk-through survey of Becton 
Dickinson Company, Holdredge, Nebraska (Ethylene oxide), 
11:28303 (R;US) 

Survey report on control technology for FRP tank 
manufacture at FMC Corporation, Jonesboro, Arkansas, 
11:28291 (R;US) 

Walk-through survey report: control technology for 
fermentation processes at Wyeth Laboratories, Inc., West 
Chester, Pennsylvania, 11:28296 (R;US) 

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRA 
See US OSHA 
OCEANIC CIRCULATION 
Mathematical Models 

Utility of multiple tracer distributions in calibrating models for 
uptake of anthropogenic CO: by the ocean thermocline, 
11:28377 (J;US) 

OCEANS 
See SEAS 
OCONEE-1 REACTOR 
Oconee, South Carolina, USA 
Reactor Accidents 

PWR plant transient analyses using TRAC-PF1, 11:27415 

(BA;US) 
OCTANE 
Combustion 
Detailed chemical kinetic reaction mechanism for oxidation of 
n-octane and iso-octane, 11:27944 (R;US) 
ODOCOILEUS 
See DEER 
OFFICE BUILDINGS 
Daylighting 

Advanced optical materials for daylighting in office buildings, 

11:27554 (R;US) 
Hazardous Materials 

Health Hazard Evaluation Report HETA 84-281-1607, Federal 
Grain Inspection Service-USDA (US Department of 
Agriculture), New Orleans, Louisiana, 11:28298 (R;US) 

Health Hazard Evaluation Report HETA 84-204-1600, Dental 
Health Associates, Paoli, Pennsylvania (Nitrous oxide), 
11:28300 (R;US) 

Health Hazard Evaluation Report HETA 85-307-1608, Frances 
Perkins Building, Washington, DC, 11:28301 (R;US) 

Health Hazard Evaluation Report HETA 84-412-1612, Drs. 
Youdelman and Teig, Brentwood, New York (Nitrous 
oxide), 11:28302 (R;US) 

Ventilation 


Health Hazard Evaluation Report HETA 85-307-1608, Frances 
Perkins Building, Washington, DC, 11:28301 (R;US) 
OIL RESIDUES 


See PETROLEUM RESIDUES 
OIL SAND OILS 
See BITUMENS 
OIL SANDS 
Pyrolysis 
Laboratory screening of thermal recovery processes for Tar 
Sand Triangle, 11:26951 (R;US) 
Research 
Summary of AR and TD/APT contracts and grants, 11:26816 
(R;US) 
Summary of university contracts and grants supported by the 
Office of Fossil Energy, FY85, 11:26815 (R;US) 


Steam Injection 
Laboratory screening of thermal recovery processes for Tar 
Sand Triangle, 11:26951 (R;US) 
OIL SHALE INDUSTRY 
Health Hazards 
Mortality in the Scottish shale oil areas. Progress report, 
March 30, 1985-June 30, 1986, 11:26954 (R;US) 
OIL SHALE WASTE WATER 


See OIL SHALES 
WASTE WATER 


OIL SHALES 
Explosive Fracturing 

Advancements in code development: CAROM, 11:26950 
(RA;US) 

Atlas cratering tests, 11:26948 (RA;US) 

Comparison of old and new damage models, 11:26949 (RA;US) 

Oil shale program. Quarterly reports, October 1984-March 
1985, 11:26947 (R;US) 

Summary report of the oil shale fragmentation project at Anvil 
Points Mine, Colorado, 11:26946 (R;US) 

Fragmentation 

Summary report of the oil shale fragmentation project at Anvil 

Points Mine, Colorado, 11:26946 (R;US) 
In-Situ Retorting 

Chromatographic profiles of oil shale processing by-product 
waters and selected fractions, 11:26955 (R;US) 

Laboratory retorting experiments: Run 42, 11:26953 (RA;US) 

Nonspecific detection of arsenic in high performance liquid 
chromatography: a feasibility study, 11:26958 (R;US) 

Oil shale program. Quarterly reports, October 1984-March 
1985, 11:26947 (R;US) 

P 
Laboratory retorting experiments: Run 42, 11:26953 (RA;US) 
Quantitative Chemical Analysis 

Simultaneous quantitative analysis using dual capillary columns 

of different polarities, 11:27829 (J;DE) 
Research Programs 

Oil shale program. Quarterly reports, October 1984-March 
1985, 11:26947 (R;US) 

Summary of AR and TD/APT contracts and grants, 11:26816 
(R;US) 

Summary of university contracts and grants supported by the 
Office of Fossil Energy, FY85, 11:26815 (R;US) 

Retorting 

Single-column ion chromatography for sulfur-containing anions 

in oil shale by-product waters, 11:26956 (R;US) 
Solvent Extraction 
Extraction of reference eastern shale with hydrogen donor and 
nondonor solvents, 11:26952 (R;US) 
OIL SPILL FINGERPRINTING 
See PATTERN RECOGNITION 
OIL WELLS 
Carbon Dioxide Injection 

Gas miscible displacement enhanced oil recovery. Technology 

status report, 11:26925 (R;US) 
Steam Injection 

Chemical additives for improving steamflood performance. 
Annual report, January-December 1984, 11:26926 (R;US) 

Comments on SPE 15056, entitled, “Wellbore refluxing in 
steam injection wells” , 11:26929 (R;US) 

Evaluation of the field demonstration of the conventional 
steam drive process with ancillary materials at North Kern 
Front, 11:26924 (R;US) 

Evaluation of emulsion steam blocking processes. Project 
OE3B. Annual report for FY 1985, 11:26928 (R;US) 

Field experiment of steam-drive with in situ foaming, 11:26930 
(BA;CA) 

OKG-2 REACTOR 
Condenser Cooling Systems 

Inspection of a condenser in Oskarshamn 2, 11:27318 

(RA;SE;In Swedish) 


Inspection of a condenser in Oskarshamn 2, 11:27318 
(RA;SE;In Swedish) 
OLEFINS 
See ALKENES 





OLIVINE 


Structure 
Approach to analyzing diffusion in olivine, 11:27861 (BA;US) 
OLIVINES 
See OLIVINE 
OMEGA-784 RESONANCES 
Particle Production 
Description of polarization effects in the reactions 7N — 
(rho®,w)N and Regge-cuts, 11:28782 (RA;SU) 
ONCOGENIC TRANSFORMATIONS 
Radioinduction 
Flow cytometric measurements of chromosomal aberrations in 
cultured mammalian cells transformed by ionizing radiation, 
11:28537 (RA;NL) 
ONE-NUCLEON TRANSFER REACTIONS 
Role of particle transfer in large angle scattering of 1p shell 
nuclei, 11:28865 (R;CH) 
ON-LINE COMPUTERS 
See COMPUTERS 
ON-SITE POWER GENERATION 
Cost 
Potential detrimental effects of cogeneration development on 
utility costs: a preliminary assessment, 11:27513 (R;US) 
ONTOGENESIS 
B 
Molecular biology of development. Abstracts, 11:28498 (R;US) 


Genetic Radiation Effects 
Germ cell toxicity: significance in genetic and fertility effects 
of radiation and chemicals, 11:28586 (BA;US) 
Radiosensitivity 
Oocyte toxicity: female germ-cell loss from radiation and 
chemical exposures, 11:28553 (BA;US) 
OPALS 
Sorptive Properties 
Sorption of trace constituents from aqueous solutions onto 
secondary minerals. II. Radium, 11:27835 (J;US) 
OPEC 
Organization of Petroleam Exporting Countries 
Energy Policy 
New aspects of fuel supply, 11:26934 (R;DE;In German) 
OPEN-CYCLE COOLING SYSTEMS 
Water Chemistry 
Organohalogens in chlorinated cooling waters discharged from 
nuclear power stations, 11:28400 (BA;US) 
OPERATION 
See also REACTOR OPERATION 
Recommendations 
Determination and appraisal of useful life expectancy of HP 
and IP rotor shafts: consequences for design, manufacture, 
operation and inspection, 11:27236 (RA;US) 
OPERATION (REACTOR) 
See REACTOR OPERATION 
OPTICAL EQUIPMENT 
Optical Microscopy 
Optical profiling instrument for the measurement of the figure 
and finish of optical quality surfaces, 11:28166 (R;US) 
Radiation Hardening 
Radiation-hard breadboard star tracker. Final report, 11:28165 
(R;US) 
OPTICAL MICROSCOPES 
Image Processing 
Imaging properties of the mesooptical Fourier-transform 
microscope for nuclear research emulsion, 11:28149 (R;SU;In 


Wave-front correctors by diamond turning, 11:28177 (J;US) 
Performance 
Wave-front correctors by diamond turning, 11:28177 (J;US) 
OPTIMAL CONTROL 
Functionals 
On some optimization problems with the norm constraint on 
the state, 11:28963 (R;XA) 
Partial Differential 
Optimal control for parabolic-hyperbolic system with time 
delay, 11:28965 (R;XA) 
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ORDNANCE 
Adsorption 
Determination of munitions in water using macroreticular 
resins, 11:27818 (J;US) 
Gas Chromatography 
Determination of munitions in water using macroreticular 
resins, 11:27818 (J;US) 
ORE PROCESSING 


Role of abrasion and corrosion in grinding media wear. 
Volume III, 11:27578 (R;US) 

Role of abrasion and corrosion in grinding media wear. 
Volume II, 11:27577 (R;US) 

Wear 

Role of abrasion and corrosion in grinding media wear. 
Volume III, 11:27578 (R;US) 

Role of abrasion and corrosion in grinding media wear. 
Volume II, 11:27577 (R;US) 

Role of abrasion and corrosion in grinding media wear. 
Volume 1. Final report, 11:27576 (R;US) 

ORGANIC ACIDS 
Excluding NUCLEIC ACIDS and NUCLEOTIDES. 


See also CARBOXYLIC ACIDS 
HUMIC ACIDS 


Biological Effects 
Effect of ellagic and caffeic acids on covalent binding of 
benzo[a]pyrene to epidermal DNA of mouse skin in organ 
culture, 11:28431 (J;GB) 
Chemical Preparation 
Potential lanthanide ion selective reagents. 3. Metal complex 
formation with 1,7-diaza-4, 10-13-trioxacyclopentadecane- 
N,N’-diacetic acid, 11:27898 (J;US) 
Stability 
Potential lanthanide ion selective reagents. 3. Metal complex 
formation with 1,7-diaza-4,10-13-trioxacyclopentadecane- 
N,N’-diacetic acid, 11:27898 (J;US) 
ORGANIC COMPOUNDS 


See also ALDEHYDES 
AMINES 
AROMATICS 
HYDROCARBONS 
KETONES 
LIPIDS 
NUCLEIC ACIDS 
ORGANIC ACIDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC PHOSPHORUS COMPOUNDS 
ORGANIC POLYMERS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 


Chemical Preparation 

Lanthanide-amine template synthesis. Preparation and 
molecular structures of Ln(L) (CHsCN) (CFsSOs)s [L = 
1,9-Bis(2-aminoethy])-1,4,6,9, 12, 14-hexaazacyclohexadecane; 
Ln = La, Yb] and La(en)(CHsCN)(CFsSOs3)s, 11:27905 
(J;US) 

Monodentate coordination by a tripodal ligand system: 
synthesis and crystal and molecular structure of 
bis[diisopropy] [1,2-bis(diethylcarbamoy])ethyl]phosphonate]e 
rbium(III) nitrate monohydrate, 11:27758 (J;US) 

Palladium-palladium o-bonds supported by 
bis(dimethylphosphino)methane (dmpm). Synthetic, 
structural, and Raman studies of Pd2X2(dmpm): (X = Cl, 
Br, OH), 11:27904 (J;US) 

Chemical Reaction Kinetics 

Mechanism of electron transfer to 
pentoaammine(pyridine)cobalt(III) complexes by aliphatic 
radicals, hexaaquovanadium(II), and 
hexaammineruthenium(II) ions, 11:27897 (J;US) 

Chemical Reactions 

Formation and thermochemical properties of heavy organic 
phases of the PUREX-process, 11:26975 (R;DE;In German) 

Palladium-palladium o-bonds supported by 
bis(dimethylphosphino)methane (dmpm). Synthetic, 
structural, and Raman studies of Pd2X2(dmpm): (X = Cl, 
Br, OH), 11:27904 (J;US) 

Crystal Structure 

Lanthanide-amine template synthesis. Preparation and 

molecular structures of Ln(L) (CHsCN) (CF3SOs)s [L = 
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1,9-Bis(2-aminoethy])-1,4,6,9, 12, 14-hexaazacyclohexadecane; 
Ln = La, Yb] and La(en)4(CHsCN)(CFsSOs)s, 11:27905 
G;US) 

Monodentate coordination by a tripodal ligand system: 
synthesis and crystal and molecular structure of 
bis[diisopropy] [1,2-bis(diethylcarbamoy])ethyl]phosphonate]e 
rbium(III) nitrate monohydrate, 11:27758 (J;US) 

Palladium- ium o-bonds supported by 
bis(dimethylphosphino)methane (dmpm). Synthetic, 
structural, and Raman studies of PdeX2(dmpm): (X = Cl, 
Br, OH), 11:27904 (J;US) 

Concentration 

Instream contaminant study. Summary report, Task 5, 11:28390 

(R;US) 
Electronic Structure 

Role of the intermolecular interactions in the two-dimensional 
ambient-pressure organic superconductors B-(ET)zIs and B- 
(ET)IBra, 11:27721 (J;US) 

Liquid Column Chromatography 

Simultaneous quantitative analysis using dual capillary columns 

of different polarities, 11:27829 (J;DE) 
Molecular Structure 

Lanthanide-amine template synthesis. tion and 
molecular structures of Ln(L) (CHsCN) (CF3SOs)s [L = 
1,9-Bis(2-aminoethy])-1,4,6,9, 12, 14-hexaazacyclohexadecane; 
Ln = La, Yb] and La(en)4(CHsCN)(CFsSOs)s, 11:27905 
(J;US) 

Monodentate coordination by a tripodal ligand system: 
synthesis and crystal and molecular structure of 
bis[diisopropyl] [1,2-bis(diethylcarbamoy])ethyl]phosphonate]e 
rbium(III) nitrate monohydrate, 11:27758 (J;US) 

Role of the intermolecular interactions in the two-dimensional 
ambient-pressure organic superconductors B-(ET)zls and B- 
(ET) IBre, 11:27721 (J;US) 


Palladium-palladium o-bonds supported by 
bis(dimethylphosphino)methane (dmpm). Synthetic, 
structural, and Raman studies of Pd2X2(dmpm), (X = Cl, 
Br, OH), 11:27904 (J;US) 

Extraction 


Extraction of organic compounds from solid samples, 11:27826 
(J;US) 


National body-burden database. Chemicals identified in human 
biological media, 1984. Volume VII, Part 1, 11:28338 (R;US) 
National body-burden database: chemicals identified in feral 
and food animals, 1984. Volume IV, Part 1, 11:28339 (R;US) 
National body-burden database. Chemicals identified in human 
biological media, 1984. Volume VII, Part 2, 11:28341 (R;US) 
National body-burden database. Chemicals identified in feral 
and food animals, 1984. Volume IV, Part 2, 11:28342 (R;US) 
ORGANIC FLUORINE COMPOUNDS 
See also FLUORINATED ALIPHATIC HYDROCARBONS 
Measuring Methods 
Perfluorocarbon measurement using an automated dual-trap 
analyzer, 11:28307 (J;US) 
ORGANIC IODINE COMPOUNDS 
See also IODINATED ALIPHATIC HYDROCARBONS 


Photolysis 
Absolute rate coefficients for methyl radical reactions by laser 
photolysis, time-resolved infrared chemiluminescence: CDs 
+ HX — CD;H + X(X = Br, D, 11:27855 (J;US) 
Rydberg States 
Vibrational analysis of the A-X photodissociation spectrum of 
CHsI*, 11:27900 (J;US) 
Vibrational States 
Vibrational analysis of the A-X photodissociation spectrum of 
CHsI*, 11:27900 (J;US) 
ORGANIC MATTER 
Only for unspecified materials containing chain and ring 
compounds of carbon; if specific organic compounds are studied, 
use descriptors for the compounds. 
See also KEROGEN 
PEAT 
Chemical Composition 
Redfield ratio based on chemical data from isopycnal surfaces, 
11:28376 (J;US) 


Temperature Effects 
Organic matter and sulfur distribution in phosphorites, 
11:27943 (R;US) 
Yields 
Extraction of reference eastern shale with hydrogen donor and 
nondonor solvents, 11:26952 (R;US) 
ORGANIC NITROGEN COMPOUNDS 
Excluding PROTEINS, AMINES, ALKALOIDS, AMINO 
ACIDS, NUCLEIC ACIDS, and NUCLEOTIDES. 


See also AMIDES 
AZAARENES 
DIAZO COMPOUNDS 
NITROSO COMPOUNDS 
OXIMES 
PORPHYRINS 


Quantitative Chemical Analysis 
Comparison of various sensors in the potentiometric 
microdetermination of nitroform and perchlorate with 
cetylpyridinium chloride, 11:27887 (J;AT) 
ORGANIC PHOSPHORUS COMPOUNDS 
Excluding NUCLEIC ACIDS and NUCLEOTIDES. 
See also PHOSPHORIC ACID ESTERS 
Biological Effects 
Small-angle X-ray scattering studies on yeast inorganic 
pyrophosphatase and its interactions with divalent metal 
ions, inorganic phosphate, and hydroxymethane 
bisphosphonate, 11:28429 (J;US) 
ORGANIC POLYMERS 


See also PLASTIC FOAMS 
POLYETHYLENE GLYCOLS 
RESINS 


Chemical Radiation Effects 
Radiation chemistry of polyetherimides, 11:27926 (J;GB) 
ORGANIC SOLVENTS 
Decontamination 


Continuous washing of the solvent used in liquid-liquid 

separation processes, 11:27795 (RA;BR;In Portuguese) 
ORGANOMETALLIC COMPOUNDS 

For compounds of metals and semimetals with organic 
compounds, but only when the metal or semimetal is directly 
bound to carbon. 

Chemical Preparation 

Hydrido carbonyl complexes of osmium(II) and ruthenium(II) 

containing polypyridyl ligands, 11:27909 (J;US) 
Radiation Effects 


One- and two-electron reduction of aluminum and tin 
pyridylporphyrins. A kinetic spectrophotometric study, 
11:27928 (J;US) 

Chemical Reactions 

Polymer-pendant ligand chemistry. 1. Reactions of 
organoarsonic acids and arsenic acid with catechol ligands 
bonded to polystryene-divinylbenzene and regeneration of 

the ligand site by a simple hydrolysis procedure, 11:27903 

(J;US) 


Structure 
Hydrido carbonyl complexes of osmium(II) and ruthenium(II) 
containing polypyridyl ligands, 11:27909 (J;US) 
ydrolysis 


Hi: 
Polymer-pendant ligand chemistry. 1. Reactions of 
organoarsonic acids and arsenic acid with catechol ligands 
bonded to polystryene-divinylbenzene and regeneration of 
the ligand site by a simple hydrolysis procedure, 11:27903 
(J;US) 
Quantitative Chemical Analysis 
Analysis of lead in polyurethane catalyst, 11:27810 (R;US) 
Reduction 


One- and two-electron reduction of aluminum and tin 
pyridylporphyrins. A kinetic spectrophotometric study, 
11:27928 (J;US) 


One- and two-electron reduction of aluminum and tin 
pyridylporphyrins. A kinetic spectrophotometric study, 
11:27928 (J;US) 

ORGDP 
Radioactive Effluents 

Oak Ridge Gaseous Diffusion Plant historical uranium and 

radionuclide release report, 11:27054 (R;US) 





ORNL 
Research Programs 


ORNL 
Research Programs 
Physics Division progress report for period ending September 
30, 1985, 11:28698 (R;US) 
ORYZA 
See RICE 
OSHA 
See US OSHA 
OSKARSHAMN-2 REACTOR 
See OKG-2 REACTOR 
OSMIUM COMPLEXES 
Chemical Preparation 
Hydrido carbonyl complexes of osmium(II) and ruthenium(II) 
containing polypyridyl ligands, 11:27909 (J;US) 
Reaction Kinetics 


Kinetics of the oxidation of metal complexes by manganese(III) 
aquo ions in acidic perchlorate media: the Mn(H20).** - 
Mn(H20).** electron-exchange rate constant, 11:27858 
GUS) 


Structure 
Hydrido carbonyl complexes of osmium(II) and ruthenium(II) 
containing polypyridyl ligands, 11:27909 (J;US) 
Redox Reactions 
Kinetics of the oxidation of metal complexes by manganese(III) 
aquo ions in acidic perchlorate media: the Mn(H2O).”* - 
Mn(H20).** electron-exchange rate constant, 11:27858 
(J;US) 
OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OVA 
Freezing 
Kinetics of water loss and the likelihood of intracellular 
freezing in mouse ova, 11:28559 (J;US) 
Temperature Effects 
Kinetics of water loss and the likelihood of intracellular 
freezing in mouse ova, 11:28559 (J;US) 
OXALATES 
Clathrates 
Pulse radiolysis study on electrons trapped in aqueous solid 
clathrates, 11:27896 (J;US) 
OXETANE 
See ETHERS 
OXIDASES 
See OXIDOREDUCTASES 
OXIDES 


See also ALUMINIUM OXIDES 
AMERICIUM OXIDES 
ANTIMONY OXIDES 
BISMUTH OXIDES 
COBALT OXIDES 
COPPER OXIDES 
DYSPROSIUM OXIDES 
ERBIUM OXIDES 
EUROPIUM OXIDES 
FLUORINE OXIDES 
GALLIUM OXIDES 
HOLMIUM OXIDES 
IRON OXIDES 
LANTHANUM OXIDES 
LUTETIUM OXIDES 
MAGNESIUM OXIDES 
MANGANESE OXIDES 
MOLYBDENUM OXIDES 
NEODYMIUM OXIDES 
NEPTUNIUM OXIDES 
NICKEL OXIDES 
NIOBIUM OXIDES 
NITROGEN OXIDES 
PLUTONIUM OXIDES 
PRASEODYMIUM OXIDES 
SAMARIUM OXIDES 
SILICON OXIDES 
TECHNETIUM OXIDES 
TERBIUM OXIDES 
THORIUM OXIDES 
TITANIUM OXIDES 
URANIUM OXIDES 
ZIRCONIUM OXIDES 


Chemical 


~ Preparation 
Stability of tetravalent actinides in perovskites, 11:27936 (J;US) 
Redox 


Stability of tetravalent actinides in perovskites, 11:27936 (J;US) 


Stability of tetravalent actinides in perovskites, 11:27936 (J;US) 
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OXIDOREDUCTASES 
Code number I. 


See also HYDROGENASES 
OXYGENASES 
SUPEROXIDE DISMUTASE 


Enzyme Activity 
Biochemical assessment of acute nitrogen dioxide toxicity in rat 
lung, 11:28578 (J;US) 
OXIMES 
Chemical Reaction Kinetics 
Kinetics of the oxidation of metal complexes by manganese(III) 
aquo ions in acidic perchlorate media: the Mn(H2O)6.”* - 
Mn(H20).** electron-exchange rate constant, 11:27858 
(J;US) 
Redox Reactions 
Kinetics of the oxidation of metal complexes by manganese(III) 
aquo ions in acidic perchlorate media: the Mn(H2O).** - 
Mn(H20).** electron-exchange rate constant, 11:27858 
(J;US) 
OXIRANS 
See EPOXIDES 
OXOPROPANE 
See ACETONE 
OXYFLUORIDES 
Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Chemical Reaction Yield 
Production rates of oxygenated species in SFs/O2 and SFe/N2 
corona discharges, 11:28715 (BA;US) 
OXYGEN 
Adsorption 
CO coadsorption and reactions of sulfur, hydrogen and oxygen 
on clean and sulfided Mo(100) and on MoS,(0001) crystal 
faces, 11:27876 (J;NL) 
Chemical Reaction Kinetics 
[Theoretical studies of combustion dynamics]. Fin! technical 
report, 11:27841 (R;US) 
Thermal and state-selected rate constant calculations for O(?P) 
+ He — OH + H and isotopic analogs, 11:27839 (R;US) 
Cosmic Nuclei 
Changes in the energy spectrum of anomalous oxygen during 
1977-1985, 11:28662 (J;US) 
Diffusion 
Approach to analyzing diffusion in olivine, 11:27861 (BA;US) 
Electrolyte effects on oxygen reduction kinetics at platinum: a 
rotating ring-disc electrode analysis, 11:27912 (J;GB) 
Rapid thermal annealing and regrowth of thermal donors in 
silicon, 11:27745 (J;US) 
Energy Spectra 
Changes in the energy spectrum of anomalous oxygen during 
1977-1985, 11:28662 (J;US) 
Gravimetric Analysis 
Determination of the O/U ratio in uranium dioxide by 
gravimetry, 11:27788 (RA;BR;In Portuguese) 
Infrared Spectra 
Determination of organic oxygen in ambient particulate matter, 
11:28314 (J;NL) 
In 
Theoretical study of the solvation of O2 in water, 11:27869 
(J;US) 
Molecular Structure 
Theoretical study of the solvation of O2 in water, 11:27869 
(J;US) 
Photochemical Reactions 
Survey of selected seaweeds for simultaneous photoproduction 
of hydrogen and oxygen, 11:28439 (J;US) 
Reduction 
Electrolyte effects on oxygen reduction kinetics at platinum: a 
rotating ring-disc electrode analysis, 11:27912 (J;GB) 
Solubility 
Electrolyte effects on oxygen reduction kinetics at platinum: a 
rotating ring-disc electrode analysis, 11:27912 (J;GB) 
Solvation 
Theoretical study of the solvation of O2 in water, 11:27869 
G;US) 
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Solvent Properties 

Transient phenomena in the pulse radiolysis of retinyl 
polyenes. 5. Association of radical cations with parent 
molecules, 11:27925 (J;US) 

Thermography 

Determination of organic oxygen in ambient particulate matter, 

11:28314 (J;NL) 
OXYGEN 16 
Isotope Effects 

High-resolution spectra of the 1(1,1) reversed a 0(0,0) 
rotational transition of water in argon and krypton matrices, 
11:27828 (J;NL) 

OXYGEN 16 REACTIONS 
Heavy Ion Fusion Reactions 

Anomalously broad spin distributions in sub-barrier fusion 
reactions, 11:28900 (J;US) 

Entry states in subbarrier fusion, 11:28881 (R;US) 

Particle Production 

Pion production: A probe for coherence in medium-energy 

heavy-ion collisions, 11:28873 (J;US) 
OXYGEN 16 TARGET 
Nitrogen 15 Reactions 

Role of particle transfer in large angle scattering of 1p shell 

nuclei, 11:28865 (R;CH) 
OXYGEN 18 
Isotope Effects 

CO coadsorption and reactions of sulfur, hydrogen and oxygen 
on clean and sulfided Mo(100) and on MoS,(0001) crystal 
faces, 11:27876 (J;NL) 

High-resolution spectra of the 1(1,1) reversed a 0(0,0) 
rotational transition of water in argon and krypton matrices, 
11:27828 (J;NL) 

OXYGEN 18 REACTIONS 
Inclusive Interactions 

Do medium heavy fragments give evidence for a liquid-gas 

phase transition, 11:28888 (R;DE) 
OXYGEN EFFECT (RADIOBIOLOGY) 


See OXYGEN 
RESPONSE MODIFYING FACTORS 


OXYGEN FLUORIDES 
See FLUORINE OXIDES 
OXYGEN HYDRIDES 
See WATER 
OXYGEN IONS 
Collisions 


Electron emission from the interaction of multiply charged 

ions with a Au(110) surface, 11:28686 (R;US) 
Ton-Atom Collisions 

Observation of resonant transfer and excitation in O* + He 
collisions through high resolution O° Auger electron 
spectroscopy, 11:28685 (R;US) 

Product states of D+, D2* and O2* dissociative charge transfer 
in Cs, 11:28716 (BA;US) 

Production of autoionizing Rydberg states by transfer 
excitation in high energy ion atom collisions, 11:28684 
(R;US) 

OXYGENASES 
Code number 1.13 
Enzyme Activity 

Shape of ribulose bisphosphate carboxylase/oxygenase in 
solution as inferred from small angle neutron scattering, 
11:28424 (J;US) 

Molecular Structure 

Shape of ribulose bisphosphate carboxylase/oxygenase in 
solution as inferred from small angle neutron scattering, 
11:28424 (J;US) 

OXYMETHYLENE 
See FORMALDEHYDE 
OZONE 


Health effects from the inhalation of oxidant air pollutants as 
related to the immune system. Final report. Research report, 
11:28500 (R;US) 

Photolysis 

Source of stratospheric NO and NO. Final report, 1 June 

1983-15 July 1984, 11:27913 (R;US) 


Toxicity 
Physiological processes in soybean inhibited by gaseous 
pollutants but not by acid rain, 11:28570 (J;GB) 


PACKED BED 
Computerized Simulation 
General-purpose, packed-bed model for analysis of 
underground coal gasification processes, 11:26852 (R;US) 
Mathematical Models 
General-purpose, packed-bed model for analysis of 
underground coal gasification processes, 11:26852 (R;US) 
PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PAINTS 
Weathering 
Chemistry and corrosiveness of dew, 11:28281 (R;US) 
PAIRING INTERACTIONS 
Random Phase Approximation 
Random phase approximation treatment of the pairing phase 
transition in strongly rotating nuclei, 11:28904 (R;US) 
PAKISTAN 
Fuel Cycle 
International nuclear fuel cycle fact book. Revision 6, 11:27018 


Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 

Chemical Bonds 

Palladium-palladium o-bonds supported by 
bis(dimethylphosphino)methane (dmpm). Synthetic, 
structural, and Raman studies of PdeX2(dmpm)2 (X = Cl, 
Br, OH), 11:27904 (J;US) 

Desorption 

Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 

Environmental Transport 

Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 

Materials Recovery 

Defense by-products production and utilization program: noble 

metal recovery screening experiments, 11:26979 (R;US) 
PALLADIUM BASE ALLOYS 
Electric Conductivity 

In situ examination of segregation and wear processes of 

precious metal electrical contact alloys, 11:27656 (R;US) 
Friction 

In situ examination of segregation and wear processes of 

precious metal electrical contact alloys, 11:27656 (R;US) 
PALLADIUM BROMIDES 
Processes 

Distribution of PdBr2, RhBrs and RuBrs between the two 
immiscible liquid phases in the AlBr2-K Br system, 11:27833 
(J;CH) 

PALLADIUM COMPLEXES 
Chemical Preparation 

Palladium-palladium o-bonds supported by 
bis(dimethylphosphino)methane (dmpm). Synthetic, 
structural, and Raman studies of Pd2X2(dmpm) (X = Cl, 
Br, OH), 11:27904 (J;US) 

Chemical Reactions 

Palladium-palladium o-bonds supported by 
bis(dimethylphosphino)methane (dmpm). Synthetic, 
structural, and Raman studies of Pd2X2(dmpm)2 (X = Cl, 
Br, OH), 11:27904 (J;US) 





PALLADIUM COMPLEXES 
Crystal Structure 


Crystal Structure 
Palladium-palladium o-bonds supported by 
bis(dimethylphosphino)methane (dmpm). Synthetic, 
structural, and Raman studies of Pd2X2(dmpm)2 (X = Cl, 
Br, OH), 11:27904 (J;US) 
Infrared Spectra 
Palladium/II/ complexes of cystine, 11:27893 (RA;CS) 
Molecular Structure 
Palladium-palladium o-bonds supported by 
bis(dimethylphosphino)methane (dmpm). Synthetic, 
structural, and Raman studies of PdeX2(dmpm): (X = Cl, 
Br, OH), 11:27904 (J;US) 
Solubility 
Palladium-palladium o-bonds supported by 
bis(dimethylphosphino)methane (dmpm). Synthetic, 
structural, and Raman studies of PdeX2(dmpm)2 (X = Cl, 
Br, OH), 11:27904 (J;US) 
PALLADIUM SILICIDES 


Kinetics of Pd2Si layer growth measured by an x-ray 
diffraction technique, 11:27744 (J;US) 
Impurities 
Kinetics of Pd2Si layer growth measured by an x-ray 
diffraction technique, 11:27744 (J;US) 
Microstructure 
Kinetics of Pd2Si layer growth measured by an x-ray 
diffraction technique, 11:27744 (J;US) 
PAPER 
Water Removal 
New concepts in wet pressing. Final report, 11:27575 (R;US) 
PAPER INDUSTRY 
Energy Consumption 
Prospects for US basic industries, 1986-2000: implications for 
electricity demand, 11:27533 (R;US) 
Power Demand 
Prospects for US basic industries, 1986-2000: implications for 
electricity demand, 11:27533 (R;US) 
PARAFFINS 
See ALKANES 
PARAGENES 
See PLASMIDS 
PARALLEL PROCESSING 
Algorithms 
Hypercube algorithms and implementations, 11:29133 (R;US) 
PARAMAGNETIC RESONANCE (ELECTRON) 
See ELECTRON SPIN RESONANCE 
PARAMAGNETIC RESONANCE (NUCLEAR) 
See NUCLEAR MAGNETIC RESONANCE 
PARTHENOGENESIS 
See REPRODUCTION 
PARTIAL DIFFERENTIAL EQUATIONS 
Finite Element Method 
Investigation of the moving finite element method as proposed 
by A.J. Wathen, 11:28987 (R;US) 
Numerical Solution 
Investigation of the moving finite element method as proposed 
by A.J. Wathen, 11:28987 (R;US) 
PARTIAL OXIDATION PROCESSES 
Hydrogen use in Alaska. Project 40902 final report, 11:27068 
(R;US) 
PARTICLE BEAM FUSION ACCELERATOR 
Proton Sources 
PBFA I ion diode experiments, 11:29098 (BA;US) 
Thermionic Diodes 
PBFA I ion diode experiments, 11:29098 (BA;US) 
PARTICLE BEAMS 
Monte Carlo Method 
Monte Carlo variance comparison for expected-value versus 
sampled splitting, 11:28072 (J;US) 
PARTICLE BOOSTERS 
First stages of a multistage accelerator. 
Feasibility Studies 
Possibility of polarized protons acceleration in the IHEP 
accelerator, 11:28084 (RA;SU;In Russian) 
PARTICLE DECAY 
Selection Rules 
Isotopic spin of leptons and selection rules for decays of 
elementary particles, 11:28790 (RA;SU;In Russian) 
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PARTICLE RESUSPENSION 
Measuring Methods 
Measurement of dry deposition and resuspension using tracers, 
11:28270 (RA;US) 
Research Programs 
Dry deposition and resuspension, 11:28265 (RA;US) 
Tracer Techniques 
Measurement of dry deposition and resuspension using tracers, 
11:28270 (RA;US) 
PARTICLES 
When appropriate use more specific terms listed under 
CHARGED PARTICLES, ELEMENTARY PARTICLES, 
and QUASI PARTICLES. 


See also DROPLETS 
PARTICULATES 


Quantity Ratio 
Getting the measure of particles in combustion gases, 11:28306 
(J;GB) 
PARTICULATES 
Prior to September 1981, this concept was indexed to 
PARTICLES and AEROSOLS. 
Air Pollution Control 
Evaluation of sonic-assisted, reverse-gas cleaning at utility 
baghouses, 11:27271 (RA;US) 
Flow resistance reduction mechanisms for electrostatically 
augmented filtration, 11:27283 (RA;US) 
Modeling baghouse performance, 11:27278 (RA;US) 
Start-up and operation of a reverse-air fabric filter on a 550 
MW boiler, 11:27276 (RA;US) 
Chemical Composition 
Separating carbonaceous aerosol source terms using thermal 
evolution, carbon isotopic measurements, and C/N/S 
determinations, 11:28312 (J;NL) 
Deposition 
Study of deposition control using transpiration. Technical 
progress report, 11:28013 (R;US) 
Ecological Concentration 
Zooplankton abundance in relation to state and type of 
intrusions onto the southeastern United States shelf during 
summer, 11:28397 (J;US) 
Fractionation 
Field-flow fractionation in the analysis of energy-related 
materials. Final report, February 1, 1983-March 31, 1986, 
11:27771 (R;US) 
Lung Clearance 
Estimation of guinea pig tracheobronchial transport rates using 
a compartmental model, 11:28508 (J;US) 
Measuring Methods 
Relationships between aerosol extinction coefficients derived 
from airport visual range observations and alternative 
measures of airborne particle mass, 11:28308 (J;US) 
Monitoring 
Emission reduction performance and operating characteristics 
of a baghouse installed on a coal-fired power plant, 11:27270 
(RA;US) 
Pyrolysis 
Determination of organic oxygen in ambient particulate matter, 
11:28314 (J;NL) 
Removal 
Pilot evaluation of combined particulate and SO, removal 
using a fabric filter system, 11:27261 (RA;US) 
Retention 
Estimation of guinea pig tracheobronchial transport rates using 
a compartmental model, 11:28508 (J;US) 
Sampling 
Review of particle tracers of atmospheric processes, 11:28271 
(RA;US) 
Trajectories 
Pressure drop for a bag operating with a lightning-rod 
precharger, 11:27285 (RA;US) 
PASCAL 
Lectures 
PASCAL for engineers: A course including OMEGASOFT 
PASCAL for microcomputers, 11:29131 (R;XC) 
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PASSIVE SOLAR HEATING SYSTEMS 
Computerized Simulation 

PASSIM 3, general simulation program for passive solar 
systems: Improvements of version 3, example with comments 
(wintergarden of a house in Pully), 11:27546 (RA;DE;In 
French) 

Size, design, validity and various ways of using a wintergarden 
attached to a detached house in Cologny (Geneva), 11:27181 
(RA;DE;In French) 

Testing of simulation models for passive solar systems, 
11:27547 (RA;DE;In German) 

Performance 

Comparison of performance of four passive or hybrid solar 

plants with identical functions, 11:27179 (RA;DE;In French) 
Test Facilities 

Measurements in two test cells: One with winter garden, one 

with direct energy gain, 11:27178 (RA;DE;In German) 
PATTERN RECOGNITION 
Array Processors 

EGPA multiprocessor system and its possible application for 

pattern recognition tasks, 11:29127 (RA;DE;In German) 
Meetings 

Workshop on parallel computer architectures in pattern 

recognition and image processing, 11:29125 (R;DE) 
Parallel Processing 

Recognition of objects in their natural environment, 11:29128 

(RA;DE;In German) 
Reviews 

Computer architecture for image processing and pattern 
recognition in the Federal Republic of Germany, 11:29130 
(RA;DE;In German) 

Posing of the problem, status, and future of parallel computer 
architecture for image processing, 11:29126 (RA;DE;In 
German) 

PBFA 
See PARTICLE BEAM FUSION ACCELERATOR 
PCB 
See CHLORINATED AROMATIC HYDROCARBONS 
PEAT 
Harvesting 

Fuel peat in developing countries. World Bank technical paper, 

11:27524 (R;US) 


Fuel peat in developing countries. World Bank technical paper, 
11:27524 (R;US) 
Resource Potential 
Greece - structure of the energy industry, in particular energy 
source potential, 11:27497 (R;DE;In German) 
PELLETS 


See also FUEL PELLETS 
Testing 
Agglomeration of fine coal for the fixed bed gasification. Final 
report. Pt. 1. Preparation and agglomeration of hard coal, 
11:26884 (R;DE;In German) 
PELLETS (FUEL) 
See FUEL PELLETS 
PENICILLIN 
Toxicity 
Walk-through survey report: control technology for 
fermentation processes at Wyeth Laboratories, Inc., West 
Chester, Pennsylvania, 11:28296 (R;US) 
PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEP STORAGE RINGS 
Beam Bending Magnets 
SLAC PEP main bend chamber drawings (Engineering 
Materials), 11:28128 (E;US) 
Engineering Drawings 
SLAC PEP project facility drawings (Engineering Materials), 
11:28127 (E;US) 
RF Systems 
SLAC PEP RF station drawings (Engineering Materials), 
11:28075 (E;US) 


PERCHLORATES 
Quantitative Chemical Analysis 

Comparison of various sensors in the potentiometric 
microdetermination of nitroform and perchlorate with 
cetylpyridinium chloride, 11:27887 (J;AT) 

P 
Microstructure 

A record of high-temperature embrittlement of periodotite in 

CO: permeated xenoliths from basalt, 11:28645 (J;US) 
PERMEABILITY 
Distribution Functions 

Shannon sandstone outcrop data collection, preliminary 
analyses, and comparison of Teapot Dome Reservoir and 
outcrop data. Status report, 11:26940 (R;US) 

PERMIAN BASIN 
Stratigraphy 

Stratigraphy and dissolution of the Rustler Formation, 

11:28625 (R;US) 
PERSONNEL 

Studies of groups of persons employed in a particular field of 

endeavor. For studies on individuals in a group see also MAN. 
See also REACTOR OPERATORS 
Education 

Optimized training of responsible shift personnel in nuclear 
power plants. Supplement Volume 6 for Chapter 7.6: 
Catalogue of learning targets. Final report, 11:27362 
(R;DE;In German) 

Optimized training of responsible shift personnel in nuclear 
power plants. Supplement Volume 3 for Chapter 5: Task 
analysis. Final report, 11:27299 (R;DE;In German) 

Optimized training of responsible shift personnel in nuclear 
power plants. Supplement Volume 5 for Chapter 7: Learning 
targets. Final report, 11:27361 (R;DE;In German) 

Optimized training of responsible shift personnel in nuclear 
power plants. Supplement Volume 4 for Chapter 6: Primary 
inquiries. Final report, 11:27360 (R;DE;In German) 

Mortality 

Mortality in the Scottish shale oil areas. Progress report, 

March 30, 1985-June 30, 1986, 11:26954 (R;US) 
Optimization 

Optimized training of responsible shift personnel in nuclear 
power plants. Supplement Volume 5 for Chapter 7: Learning 
targets. Final report, 11:27361 (R;DE;In German) 

Optimized training of responsible shift personnel in nuclear 
power plants. Supplement Volume 4 for Chapter 6: Primary 
inquiries. Final report, 11:27360 (R;DE;In German) 

Performance 

Guide to reducing human error in process operation: short 

version, 11:27946 (R;GB) 
Schedules 

Optimized training of responsible shift personnel in nuclear 
power plants. Supplement Volume 6 for Chapter 7.6: 
Catalogue of learning targets. Final report, 11:27362 
(R;DE;In German) 

Training 

Guide to reducing human error in process operation: short 
version, 11:27946 (R;GB) 

Optimized training of responsible shift personnel in nuclear 
power plants. Supplement Volume 3 for Chapter 5: Task 
analysis. Final report, 11:27299 (R;DE;In German) 

Optimized training of responsible shift personnel in nuclear 
power plants. Supplement Volume 5 for Chapter 7: Learning 
targets. Final report, 11:27361 (R;DE;In German) 

Optimized training of responsible shift personnel in nuclear 
power plants. Supplement Volume 4 for Chapter 6: Primary 
inquiries. Final report, 11:27360 (R;DE;In German) 

PERSONNEL DOSIMETRY 
Quality Control 
Implementation of quality control systematics for personnel 
monitoring services, 11:28519 (R;BR;In Portuguese) 
PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PESTICIDES 
See also HERBICIDES 





PESTICIDES 
indoor Air Pollution 


Indoor Air Pollution 
Health Hazard Evaluation Report HETA 84-281-1607, Federal 
Grain Inspection Service-USDA (US Department of 
Agriculture), New Orleans, Louisiana, 11:28298 (R;US) 
PETRA STORAGE RING 
Orbit Stability 
DESY: polarization measurements and future plans, 11:28133 
(RA;SU) 
PETROLEUM 
Limited to crude oil; see also COAL LIQUIDS, SHALE OIL, 
etc. 
See also RESIDUAL PETROLEUM 
Coordinated Research Programs 
Second amendment and extension to Annex IV enhanced oil 
recovery thermal processes, 11:26923 (R;US) 
Cost 
Petroleum exploration and production costs: background study 
for methanol cost-competitiveness as a transportation fuel 
(Costs associated with exploring, developing and producing 
petroleum reserves), 11:26933 (R;US) 
Energy Models 
RAMS World Oil Model: a PC-based model of the penetration 
of unconventional oil into the world oil market, 11:26932 
(R;US) 
Enhanced Recovery 
Second amendment and extension to Annex IV enhanced oil 
recovery thermal processes, 11:26923 (R;US) 
Fuel Substitution : 
HERMES: results of the interfuel substitution model in 
Greece. Final report, 11:27522 (R;DE) 
Substituting oil by electric power, 11:27519 (R;DE;In German) 
Fuel Supplies 
New aspects of fuel supply, 11:26934 (R;DE;In German) 


RAMS World Oil Model: a PC-based model of the penetration 
of unconventional oil into the world oil market, 11:26932 
(R;US) 


Prices 
Natural Gas Policy Act Amendments of 1986, 11:26944 (R;US) 
Petroleum exploration and production costs: background study 
for methanol cost-competitiveness as a transportation fuel 
(Costs associated with exploring, developing and producing 
petroleum reserves), 11:26933 (R;US) 
Value of CO: to today’s oil producer, 11:26922 (R;US) 
Pricing Regulations 
Oil pricing violations. Department of Energy's justification for 
not using a computer program, 11:27523 (R;US) 


Coal liquefaction: investigation of reactor performance, role of 
catalysts, and PCT properties. Technical progress report, 
11:26837 (R;US) 

Production 

Audit of controls over crude oil production under Public Law 
94-258 Naval Petroleum Reserve No. 1, Elk Hills, California, 
11:26936 (R;US) 

Evaluation of the field demonstration of the conventional 
steam drive process with ancillary materials at North Kern 
Front, 11:26924 (R;US) 

Relationship between leased acreage and hydrocarbon 
discoveries, 11:26921 (R;US) 

Value of CO: to today's oil producer, 11:26922 (R;US) 

Research Programs 

Summary of AR and TD/APT contracts and grants, 11:26816 
(R;US) 

Summary of university contracts and grants supported by the 
Office of Fossil Energy, FY85, 11:26815 (R;US) 

Reserves 

Relationship between leased acreage and hydrocarbon 
discoveries, 11:26921 (R;US) 

Resource and cost estimating relationships for use in the 
development of the 1981 Outer Continental Shelf (OCS) 
production goals. Final report, 11:26920 (R;US) 

Resource Potential 

Greece - structure of the energy industry, in particular energy 

source potential, 11:27497 (R;DE;In German) 
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Supply and Demand 

Dominant trends in worldwide petroleum supply and demand, 
11:26931 (R;US) 

RAMS World Oil Model: a PC-based model of the penetration 
of unconventional oil into the world oil market, 11:26932 
(R;US) 

PETROLEUM COKE 
See PETROLEUM PRODUCTS 
PETROLEUM DEPOSITS 
See also NAVAL PETROLEUM RESERVE 
Energy Source Development 

Relationship between leased acreage and hydrocarbon 
discoveries, 11:26921 (R;US) 

Resource and cost estimating relationships for use in the 
development of the 1981 Outer Continental Shelf (OCS) 
production goals. Final report, 11:26920 (R;US) 

Exploitation 

Resource and cost estimating relationships for use in the 
development of the 1981 Outer Continental Shelf (OCS) 
production goals. Final report, 11:26920 (R;US) 

on 

Resource and cost estimating relationships for use in the 
development of the 1981 Outer Continental Shelf (OCS) 
production goals. Final report, 11:26920 (R;US) 


Relationship between leased acreage and hydrocarbon 
discoveries, 11:26921 (R;US) 

Resource and cost estimating relationships for use in the 
development of the 1981 Outer Continental Shelf (OCS) 
production goals. Final report, 11:26920 (R;US) 

Resource Assessment 

Relationship between leased acreage and hydrocarbon 
discoveries, 11:26921 (R;US) 

Resource and cost estimating relationships for use in the 
development of the 1981 Outer Continental Shelf (OCS) 
production goals. Final report, 11:26920 (R;US) 

PETROLEUM INDUSTRY 
Safety Engineering 

Reflections on safety engineering in present-day design and 
construction of large refinery and petrochemical plants, 
11:28036 (R;DE;In German) 

Violations 

Oil pricing violations. Department of Energy’s justification for 

not using a computer program, 11:27523 (R;US) 
PETROLEUM PRODUCTS 
See also DIESEL FUELS 


GASOLINE 
KEROSENE 


Fuel Substitution 
HERMES: results of the interfuel substitution model in 
Greece. Final report, 11:27522 (R;DE) 
PETROLEUM REFINERIES 
Liquid Wastes 
Movement of contaminants from oily wastes during land 
treatment, 11:28336 (R;US) 
PETROLEUM RESIDUES 
B.P. over 1100°F, 593°C; includes oil residues, residua. 
Hydrogenation 
Cooperative research in coal liquefaction infratechnology and 
generic technology development. Quarterly report, 
December 5, 1985-March 5, 1986, 11:26843 (R;US) 
Processing 
Cooperative research in coal liquefaction infratechnology and 
generic technology development. Quarterly report, 
December 5, 1985-March 5, 1986, 11:26843 (R;US) 
PETIT 
See POSITRON COMPUTED TOMOGRAPHY 
PHANTOMS 
Radiation 
Phantom dosimetry calculations for use in radiation-effects 
correlations. Technical report, 1 April 1983-30 July 1984, 
11:28936 (R;US) 
PHARMACEUTICALS 
See DRUGS 
PHARMACOTHERAPY 
See CHEMOTHERAPY 
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PHASOTRONS 
See SYNCHROCYCLOTRONS 
PHENANTHROLINES 
Chemical Reaction Kinetics 
Kinetics of the oxidation of metal complexes by manganese(III) 
aquo ions in acidic perchlorate media: the Mn(H2O).”* - 
Mn(H20).* electron-exchange rate constant, 11:27858 
G;US) 
Redox Reactions 
Kinetics of the oxidation of metal complexes by manganese(III) 
aquo ions in acidic perchlorate media: the Mn(H2O).”* - 
Mn(H20).** electron-exchange rate constant, 11:27858 
(J;US) 
PHENOL 
Biological Accumulation 
Aquatic fate of synfuel residuals: bioaccumulation of aniline 
and phenol by the freshwater phytoplankter Scenedesmus 
quadricauda, 11:26872 (J;US) 
Ecological Concentration 
Aquatic fate of synfuel residuals: bioaccumulation of aniline 
and phenol by the freshwater phytoplankter Scenedesmus 
quadricauda, 11:26872 (J;US) 
Mutagen Screening 
Simple dynamic flow-through exposure system for assessment 
of biological activity of complex organic mixtures to 
mammalian cells in vitro, 11:28596 (J;US) 
Removal 
Evaluation of treated gasification wastewater as cooling tower 
makeup, 11:26827 (RA;US) 
PHENOLS 


See also CRESOLS 
NAPHTHOLS 
PHENOL 


Anaerobic 
Toxic organic chemicals in waste streams: anaerobic 
bioconversion to methane, 11:27073 (R;US) 


Carcinogenesis 
Enhanced tumor development by butylated hydroxytoluene 
(BHT) in liver, lung and gastrointestinal tract, 11:28561 
(R;US) 
Catalytic Effects 
Acid catalyzed depolymerization of coal by hydride donors. 
Final report, 11:26836 (R;US) 
Detoxification 
Toxic organic chemicals in waste streams: anaerobic 
bioconversion to methane, 11:27073 (R;US) 
Ecological Concentration 
Calibration of laboratory bioassays with results from 
microcosms and ponds, 11:26869 (J;US) 
Transport model for water-soluble constituents of synthetic oil 
spills in rivers, 11:26871 (J;US) 
Environmental Effects 
Finding solutions to potential health and environmental 
problems associated with coal liquefaction materials, 
11:26918 (BA;NL) 
Environmental Transport 
Transport model for water-soluble constituents of synthetic oil 
spills in rivers, 11:26871 (J;US) 
Health Hazards 
Finding solutions to potential health and environmental 
problems associated with coal liquefaction materials, 
11:26918 (BA;NL) 
Toxicity 
Calibration of laboratory bioassays with results from 
microcosms and ponds, 11:26869 (J;US) 
Influence of bias and variance in predicting the effects of 
phenolic compounds in ponds, 11:28387 (R;US) 
Toxic organic chemicals in waste streams: anaerobic 
bioconversion to methane, 11:27073 (R;US) 
PHENYL METHYL ETHER 
See ANISOLE 
PHENYLAMINE 
See ANILINE 
PHENYLETHYLENE 
See STYRENE 


PHI-1019 RESONANCES 
Particle Production 
Glueballs in the reaction 7p — phiphin at 22 GeV/c, 11:28769 
GJ;US) 
PHI4-FIELD THEORY 
Coupling Constants 
On the behaviour of the temperature dependent coupling 
constants, 11:28827 (R;BR) 
PHILADELPHIA ELECTRIC POWER REACTOR-1 
See LIMERICK-1 REACTOR 
PHILADELPHIA ELECTRIC POWER REACTOR-2 
See LIMERICK-2 REACTOR 
PHILIPPINES 
Energy Source Development 
Technology transfer to under-developed countries: a 
Philippines case study, 11:27083 (BA;US) 
PHORBOL ESTERS 
Biological Effects 
Global approaches to quantitative analysis of gene-expression 
patterns observed by use of two-dimensional gel 
electrophoresis, 11:28437 (J;US) 


Control of cell differentiation in cultured human cells by tumor 
promoting agents, 11:28583 (J;US) 
PHOSPHATASES 
Code number 3.1.3. 
See also ACID PHOSPHATASE 
Biochemical Reaction Kinetics 
Small-angle X-ray scattering studies on yeast inorganic 
pyrophosphatase and its interactions with divalent metal 
ions, inorganic phosphate, and hydroxymethane 
bisphosphonate, 11:28429 (J;US) 
X-Ray Diffraction 
Small-angle X-ray scattering studies on yeast inorganic 
pyrophosphatase and its interactions with divalent metal 
ions, inorganic phosphate, and hydroxymethane 
bisphosphonate, 11:28429 (J;US) 
PHOSPHATES 
For salts only; see also PHOSPHORIC ACID ESTERS. 
See also AMMONIUM PHOSPHATES 
BARIUM PHOSPHATES 
PLUTONIUM PHOSPHATES 
SCANDIUM PHOSPHATES 
SODIUM PHOSPHATES 
STRONTIUM PHOSPHATES 
YTTRIUM PHOSPHATES 
ZIRCONIUM PHOSPHATES 
Uranium recovery from phosphates and phosphoric acid, 
11:26964 (R;CH) 
Crystal Structure 
Crystal chemistry of ABO, compounds, 11:27042 (J;US) 
Quantitative Chemical Analysis 
Application of high-performance liquid chromatography-flow 
injection analysis for the determination of polyphosphoric 
acids in phosphorus smokes, 11:27830 (J;NL) 


Crystal chemistry of ABO, compounds, 11:27042 (J;US) 
PHOSPHATIDYLCHOLINE 
See LECITHINS 
PHOSPHINES 
Chemical Preparation 
Palladium-palladium o-bonds supported by 
bis(dimethylphosphino)methane (dmpm). Synthetic, 
structural, and Raman studies of Pd2X2(dmpm) (X = Cl, 
Br, OH), 11:27904 (J;US) 
Chemical Reactions 
Palladium-palladium o-bonds supported by 
bis(dimethylphosphino)methane (dmpm). Synthetic, 
structural, and Raman studies of Pd2X2(dmpm): (X = Cl, 
Br, OH), 11:27904 (J;US) 
Solubility 
Palladium-palladium o-bonds supported by 
bis(dimethylphosphino)methane (dmpm). Synthetic, 
structural, and Raman studies of Pd2X2(dmpm): (X = Cl, 
Br, OH), 11:27904 (J;US) 
Synthesis 
Polystyryltri-n-butylphosphine, 11:27908 (J;US) 





PHOSPHODIESTERASES 
Biological Functions 


PHOSPHODIESTERASES 
Code number 3.1.4. 


See also NUCLEASES 
RNA-ASE 


Biological Functions 
Homology between light-activated photoreceptor 
phosphodiesterase and hormone-activated adenylate cyclase 
systems, 11:28418 (BA;US) 
Molecular Structure 
Homology between light-activated photoreceptor 
phosphodiesterase and hormone-activated adenylate cyclase 
systems, 11:28418 (BA;US) 
PHOSPHORIC ACID 
Uranium recovery from commercial phosphoric acid by liquid- 
liquid extraction, 11:27793 (RA;BR;In Portuguese) 
Uranium recovery from phosphates and phosphoric acid, 
11:26964 (R;CH) 
Chemical Reaction Kinetics 
Temporal behavior of secondary ion emission from 
analyte/liquid matrix samples, 11:27822 (J;US) 


Temporal behavior of secondary ion emission from 
analyte/liquid matrix samples, 11:27822 (J;US) 
PHOSPHORIC ACID ESTERS 
See also BUTYL PHOSPHATES 
Chemical Reactions 
Formation and thermochemical properties of heavy organic 
phases of the PUREX-process, 11:26975 (R;DE;In German) 
PHOSPHORITES 
Uranium recovery from chloridric leaches from phosphorites 
found in the northeastern region of Brazil, 11:27798 
(RA;BR;In Portuguese) 


Phosphorite lixiviation, solubility and uranium extraction in 
hydrochloric acid medium, 11:27792 (RA;BR;In Portuguese) 
Organic Matter 
Organic matter and sulfur distribution in phosphorites, 
11:27943 (R;US) 
PHOSPHORUS 
Liquid Column Chromatography 
Application of high-performance liquid chromatography-flow 
injection analysis for the determination of polyphosphoric 
acids in phosphorus smokes, 11:27830 (J;NL) 
PHOSPHORUS COMPLEXES 
Chemical Preparation 
Monodentate coordination by a tripodal ligand system: 
synthesis and crystal and molecular structure of 
bis[diisopropy] [1,2-bis(diethylcarbamoy]l)ethyl]phosphonate]e 
rbium(III) nitrate monohydrate, 11:27758 (J;US) 
Crystal Structure 
Monodentate coordination by a tripodal ligand system: 
synthesis and crystal and molecular structure of 
bis[diisopropyl [1,2-bis(diethylcarbamoy])ethyl]phosphonate]e 
rbium(III) nitrate monohydrate, 11:27758 (J;US) 
Molecular Structure 
Monodentate coordination by a tripodal ligand system: 
synthesis and crystal and molecular structure of 
bis[diisopropy] [1,2-bis(diethylcarbamoy])ethyl]phosphonate]e 
rbium(III) nitrate monohydrate, 11:27758 (J;US) 
PHOSPHORYLASES 
See PHOSPHOTRANSFERASES 
PHOSPHOTRANSFERASES 
(Code numbers 2.7.1 to 2.7.6 and 2.7.8 to 2.7.9) 
Enzyme Activity 
Partial purification of a spinach thylakoid protein kinase that 
can phosphorylate light-harvesting chlorophyll a/b proteins, 
11:28419 (B;US) 


Partial purification of a spinach thylakoid protein kinase that 
can phosphorylate light-harvesting chlorophyll a/b proteins, 
11:28419 (B;US) 

PHOTOCHEMICAL REACTIONS 
See also PHOTOLYSIS 
PHOTOSYNTHESIS 
Time Dependence 

Computer controlled investigation of photoredox reactions. 

Application on photoredox evolution, 11:27110 (RA;DE) 
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PHOTODETECTORS 
Performance 
Measurement techniques using ultrashort optical pulses. Final 
technical report, October 1, 1984-September 30, 1985, 
11:28172 (R;US) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTRIC EFFECT 
Space Charge 
Electron fountains or a steady 1D collisionless model of 
photonically ejected electron sheaths with arbitrary electron 
spectra, 11:28699 (R;US) 
Temperature Dependence 
Canonical ensemble redefined - 4: Ideal Fermi gas, 11:28959 
(R;XA) 
PHOTOFISSION 
Cross Sections 
Virtual photon theory in electrofission, 11:28922 (J;US) 
PHOTOGRAPHIC FILMS 
Quality Control 
Factors related to the Ecran-Film contact in the industrial 
radiography, 11:28030 (R;BR;In Portuguese) 
Sensitometric properties and image quality of radiographic film 
and paper, 11:28035 (R;DK) 
Sensitivity 
Sensitometric properties and image quality of radiographic film 
and paper, 11:28035 (R;DK) 
PHOTOGRAPHS 
See IMAGES 
PHOTOLYSIS 
Resonance Absorption 
Flash photolysis - shock tube technique using atomic resonance 
absorption for kinetic studies at high temperatures, 11:27918 
(J;US) 
PHOTOMAGNETOELECTRIC EFFECT 


See MAGNETIC FIELDS 
PHOTOELECTRIC EFFECT 


PHOTON ACTIVATION ANALYSIS 


See ACTIVATION ANALYSIS 
PHOTONS : 


PHOTON BEAMS 
Beam Production 
Colliding ‘ye and yy beams based on the single-pass e* e 
accelerators. Polarization effects, monochromatization 
improvement, 11:28066 (RA;SU) 
PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 
PHOTON-ELECTRON INTERACTIONS 
Particle Production 
W* -boson production in colliding e* e, ye and yy beams, 
11:28780 (RA;SU) 
PHOTON-PHOTON INTERACTIONS 
Exclusive Interactions 
Measurements of charged two-particle exclusive states in 
photon-photon interactions, 11:28756 (R;US) 
Particle Production 
Polarization effects in yy — R — VV' — (20)+(20) and 
search for four-quark states, 11:28781 (RA;SU) 
W* -boson production in colliding e* e, ye and yy beams, 
11:28780 (RA;SU) 


Search for two-photon production and resonances decaying 
into K anti K and K anti Kz, 11:28750 (R;DE) 
PHOTONS 
Small Angle Scattering 
Anisotropic angle biasing of photons, 11:28848 (J;US) 
Spatial Distribution 
Selected topics on the spatial information from proportional 
counters used for two-dimensional imaging of x-rays and 
VUV photons, 11:27948 (R;XC) 
PHOTONUCLEAR REACTIONS 
See also PHOTOFISSION 


“Ca(y,po)*®K reaction for E/sub y/ = 100-300 MeV, 
11:28874 (J;US) 
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Delta-1236 Resonances 

(delta,p) reaction on light nuclei in the A(1232) resonance 

region, 11:28861 (R;JP) 
Knock-Out Reactions 

“Ca(y,po)®®K reaction for E/sub y/ = 100-300 MeV, 

11:28874 (J;US) 
Quasi-Free Reactions 

(delta,p) reaction on light nuclei in the A(1232) resonance 

region, 11:28861 (R;JP) 
PHOTOSYNTHESIS 
Biochemical Reaction Kinetics 

Characterization of a purified photosystem II-phycobilisome 
particle preparation from Porphyridium cruentum, 11:28417 
G;US) 

Gas exchange characteristics of leaves as indicators of the basic 
limitations to the rate of photosynthesis. Annual report, 31 
May 1984-31 May 1985, 11:27133 (R;US) 

PHOTOVOLTAIC CELLS 
See also SOLAR CELLS 
Calibration 
Calibration of solar elements, 11:27142 (RA;DE;In German) 
PHOTOVOLTAIC CONVERSION 
Standards 

International standardization of photovoltaic solar energy 

conversion systems, 11:27108 (RA;DE;In French) 
Technology Assessment 

Importance of photovoltaics for energy generation, 11:27141 

(RA;DE;In German) 
PHOTOVOLTAIC POWER PLANTS 
Design 

Development and prototype construction of photovoltaic 
energy supply systems, 11:27164 (RA;DE;In German) 

First experiences with the experimental photovoltaic plant 
TISO 15, 11:27163 (RA;DE;In German) 

Field Tests 

Development and prototype construction of photovoltaic 

energy supply systems, 11:27164 (RA;DE;In German) 
P 

First experiences with the experimental photovoltaic plant 

TISO 15, 11:27163 (RA;DE;In German) 
Testing 

Testing and optimization of manufacturing technology in large 
area Cu2S/CdS solar generators, 11:27166 (RA;DE;In 
German) 

PHOTOVOLTAIC POWER SUPPLIES 
Computerized Control Systems 

Microcomputer control of a residential photovoltaic power 

conditioning system, 11:27169 (J;US) 
Computerized Simulation 

Estimates of available solar radiation and photovoltaic energy 
production for various tilted and tracking surfaces 
throughout the US based on PVFORM, a computerized 
performance model, 11:27168 (R;US) 

Manufacturing 
Photovoltaic roof tile systems, 11:27165 (RA;DE;In German) 
Market 
Photovoltaic roof tile systems, 11:27165 (RA;DE;In German) 
Power Conditioning Circuits 

Microcomputer control of a residential photovoltaic power 

conditioning system, 11:27169 (J;US) 
Uses 

US Coast Guard participation in the Federal Photovoltaic 

Utilization Program. Final technical report, 11:27167 (R;US) 
PHTHALATES 
Anaerobic Digestion 

Toxic organic chemicals in waste streams: anaerobic 

bioconversion to methane, 11:27073 (R;US) 
Detoxification 

Toxic organic chemicals in waste streams: anaerobic 

bioconversion to methane, 11:27073 (R;US) 
Toxicity 

Toxic organic chemicals in waste streams: anaerobic 

bioconversion to methane, 11:27073 (R;US) 


PHYCOBILISOMES 
Purification 
Characterization of a purified photosystem II-phycobilisome 
particle preparation from Porphyridium cruentum, 11:28417 
(J;US) 
Receptors 
Characterization of a purified photosystem II-phycobilisome 
particle preparation from Porphyridium cruentum, 11:28417 
G;US) 
Structural Chemical Analysis 
Photosystem II-phycobilisome preparation from the red alga, 
Porphyridium cruentum: oxygen evolution, ultrastructure, 
and polypeptide resolution, 11:28415 (J;US) 
PHYSICAL PROTECTION DEVICES 
Capacitive-touch sensor for pipelines, 11:27063 (R;US) 
PHYSICAL RADIATION EFFECTS 
Tensile Properties 
Irradiation-induced creep and microstructural development in 
precipitation-hardened nickel-aluminium alloys, 11:27635 
(R;DE) 
Transition Temperature 
Influence of radiation induced disordering on the 
superconducting transition temperature of NbsIr films, 
11:27641 (R;DE;In German) 
PHYSICS 


See also HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 


Research Programs 
Physics Division progress report for period ending September 
30, 1985, 11:28698 (R;US) 
Rutherford Appleton Laboratory 1983, 11:28658 (R;GB) 
PHYTOPLANKTON 
Productivity 
Summer nutrient dynamics in the Middle Atlantic Bight: 
primary production and utilization of phytoplankton carbon, 
11:28398 (J;GB) 
PIGE ANALYSIS 
See PROTON REACTIONS 
PIGMENT CELLS 
See ANIMAL CELLS 
PILOT PLANTS 
Cooling Systems 
Solving problems in operating design and cooling water 
treatment at synthetic fuels pilot plant through systematic 
approach and computer simulation, 11:26828 (RA;US) 


Waste heat recovery in industry by use of organic rankine 
cycle systems (ORCS). Final report, 11:27572 (R;DE;In 
German) 

Rankine Cycle 

Waste heat recovery in industry by use of organic rankine 
cycle systems (ORCS). Final report, 11:27572 (R;DE;In 
German) 


PINACOL 
Photochemistry 
Electron-transfer-sensitized C-C bond cleavage. Facile 
homolytic fission via geminate back electron transfer in 
photogenerated ion pairs, 11:27922 (J;US) 
PINES 
Contamination 
Retention of a fallout simulant containing ‘*“*Cs by pine and 
oak trees, 11:28556 (J;US) 
Radionuclide Kinetics 
Retention of a fallout simulant containing ‘**Cs by pine and 
oak trees, 11:28556 (J;US) 
PINS (FUEL) 
See FUEL PINS 
PION MINUS-PROTON INTERACTIONS 
Elastic Scattering 
Polarization effects in binary hadron reactions at high energies, 
11:28789 (RA;SU;In Russian) 
Particle Production 
Glueballs in the reaction 7p — phiphin at 22 GeV/c, 11:28769 
(J;US) 





PION MINUS-PROTON INTERACTIONS 
Particle Production 


Weak exchange degeneration and polarization in binary 
reactions 7p — K°A and wp — Dsup(-)Asub(c)sup(+), 
11:28784 (RA;SU) 

Spin Orientation 

Polarization effects in binary hadron reactions at high energies, 
11:28789 (RA;SU;In Russian) 

Weak exchange degeneration and polarization in binary 
reactions 7p — K°A and wp — Dsup(-)Asub(c)sup(+), 
11:28784 (RA;SU) 

PION PLUS-PROTON INTERACTIONS 
Elastic Scattering 
Polarization effects in binary hadron reactions at high energies, 
11:28789 (RA;SU;In Russian) 
Phase Shift 

Light quark spectroscopy and 77 phase shifts from the 

reaction 7* p — A** °° at 8.0 GeV/c, 11:28768 (J;US) 
Spin Orientation 

Polarization effects in binary hadron reactions at high energies, 

11:28789 (RA;SU;In Russian) 
PIONIC ATOMS 
Research Programs 

National Institute for Nuclear Physics and High Energy 
Physics, Section K. Annual report, January 1981-June 1982, 
11:28869 (R;NL) 

PIONIZATION 
Multiplicity 

Nuclear compression effects on pion production in nuclear 

collisions, 11:28913 (R;JP) 
Shock Waves 

Nuclear compression effects on pion production in nuclear 

collisions, 11:28913 (R;JP) 
PION-NUCLEON INTERACTIONS 
Inclusive Interactions 

Upper limits on the decay D°>y* p~ and on D®°-D-bar® 

mixing, 11:28761 (J;US) 
Partial Waves 

Partial wave analyses of scattering below 2 GeV. Progress 
report, May 1, 1981-April 38, 1982, 11:28777 (R;US) 

Partial wave analysis of Pi-N, NN and KN scattering below 2 
GeV. Progress report, June 1, 1976-May 31, 1977, 11:28775 
(R;US) 

Partial wave analysis of Pi-N, NN and KN scattering below 2 
GeV. Progress report, June 1, 1978-May 31, 1979, 11:28776 
(R;US) 

Particle Production 

Description of polarization effects in the reactions 7N — 

(rho®,w)N and Regge-cuts, 11:28782 (RA;SU) 
Amplitudes 


Skyrmions and vector mesons, 11:28799 (J;US) 
Vertex Functions 
Understanding the cloudy bag model, 11:28802 (J;US) 
PIONS 


See also PIONS MINUS 
PIONS NEUTRAL 


Multiple Production 
Pion production as a test of nuclear matter properties, 11:28920 
(J;US) 
Radiative Decay 
Radiative decays of low lying mesons, 11:28763 (J;US) 
PIONS MINUS 
Mass Difference 
Precision measurement of the mass difference m--m0, 11:28762 
(J;US) 
PIONS NEUTRAL 
Mass Difference 
Precision measurement of the mass difference m--m0, 11:28762 
G;US) 
Particle Production 
Pion production: A probe for coherence in medium-energy 
heavy-ion collisions, 11:28873 (J;US) 
PIPE JOINTS 
Heat Losses 
Comments on SPE 15056, entitled, “Wellbore refluxing in 
steam injection wells” , 11:26929 (R;US) 
PIPELINES 
Automation 
Automated system for scheduling pipeline time for small batch 
production using a symphony spreadsheet, 11:27966 (R;US) 
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Physical Protection Devices 
Capacitive-touch sensor for pipelines, 11:27063 (R;US) 
PIPES 
Failures 
Study of axi-symmetric two-phase flashing jets, 11:27973 
(R;GB) 
Fracture Mechanics 
Degraded Piping Program. Phase II. Semiannual report, April- 
September 1985. Volume 3, 11:27404 (R;US) 
Thermal Insulation 
Comments on SPE 15056, entitled, "Wellbore refluxing in 
steam injection wells” , 11:26929 (R;US) 
y 
Fast ultrasonic imaging in a liquid filled pipe, 11:27353 (J;US) 
Welded Joints 
Status of activities for inspecting weld overlaid pipe joints, 
11:27352 (R;US) 
PLANETARY ATMOSPHERES 
Excludes EARTH ATMOSPHERE. 
Microwave Spectra 
Laboratory evaluation and application of microwave 
absorption properties under simulated conditions for 
planetary atmospheres. Annual status report, 1 February 
1985-31 January 1986, 11:28655 (R;US) 
PLANKTON 


See also PHYTOPLANKTON 
ZOOPLANKTON 


Chemical Composition 
Elemental composition and decay-series radionuclide content 
of plankton from the East Pacific, 11:28399 (J;NL) 
PLANT CELLS 
Elongation 
Cytohistological analysis of roots whose growth is affected by 
a 60-Hz electric field, 11:28608 (J;US) 
Sensitivity 
Molecular response of cadmium resistant Datura innoxia cells 
to heavy metal stress, 11:28576 (BA;US) 
PLANT FOSSILS 
See FOSSILS 
PLANT GROWTH 
Inhibition 
Simple detection of potential pollutant effects on fungal 
growth, sclerotia formation and germination, 11:28575 (J;US) 
PLANTS 
See also ALGAE 
CONIFERS 
FUNGI 
GRASS 
NICOTIANA 
SEAWEEDS 
SHRUBS 


Biological Extinction 
Disruption of the terrestrial plant ecosystem at the Cretaceous- 
Tertiary boundary, western interior, 11:28344 (J;US) 
Contamination 
Insect-vegetation relationships in an area contaminated by 
radioactive wastes, 11:28360 (J;US) 
Hydrocarbons 
Methodology for estimating natural hydrocarbon emissions, 
11:28282 (R;US) 
Radiation Monitoring 
Assessment of the public health impact from the accidental 
release of UF at the Sequoyah Fuels Corporation Facility at 
Gore, Oklahoma (Docket No. 40-8027, License No. SUB- 
1010). Main report. Volume 1, 11:27055 (R;US) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (PILOT) 


See also COLLISIONAL PLASMA 
EQUILIBRIUM PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
RELATIVISTIC PLASMA 
SOLID-STATE PLASMA 
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Absorption Spectra 
Opacity calculations for low-space and high-Z material, 
11:28700 (R;US) 
Antennas 
Ion cyclotron heating in TMX-U, 11:29043 (J;US) 
Ballooning Instability 
Interchange, rotational, and ballooning stability of long-thin 
axisymmetric systems with finite-orbit effects, 11:29032 
(J;US) 
Confinement Time 
Effect of an applied toroidal magnetic field on rotamak 
discharges, 11:28989 (R;AU) 
Coulomb Field 
Experimental study of equilibrium in a bumpy torus, 11:29027 
(J;US) 
Distribution 
Whistler mode startup in the Michigan Mirror Machine, 
11:29046 (J;US) 
ECR Heating 
Whistler mode startup in the Michigan Mirror Machine, 
11:29046 (J;US) 
Electric Dipole Moments 
The electric dipole of a guiding center and the plasma 
momentum density, 11:29028 (J;US) 
Electron Density 
Whistler mode startup in the Michigan Mirror Machine, 
11:29046 (J;US) 
Electron Temperature 
TMX-U high frequency central-cell electron heating, 11:29047 
(J;US) 
Energy Transfer 
Energy transfer in the plasma wake-field accelerator, 11:28071 
(J;US) 
Equilibrium 
Experimental study of equilibrium in a bumpy torus, 11:29027 
(J;US) 
Tandem mirror trapped particle instability driven by axial 
shear in E x B rotation, 11:29031 (J;US) 
Flute Instability 
Interchange, rotational, and ballooning stability of long-thin 
axisymmetric systems with finite-orbit effects, 11:29032 
GJ;US) 
Approximation 
The electric dipole of a guiding center and the plasma 
momentum density, 11:29028 (J;US) 
High-Frequency Heating 
TMX-U high frequency central-cell electron heating, 11:29047 
(J;US) 
ICR Heating 
Fundamental ion-cyclotron frequency heating in tokamaks, 
11:29026 (J;US) 
ICRF heating on ATF, 11:29044 (J;US) 
Ion cyclotron heating in TMX-U, 11:29043 (J;US) 
Impurities 
Tables of excited quantum shell populations of hydrogen-like 
and lithium-like impurity ions in fusion plasmas. 1. The 
bundled n picture, 11:29012 (R;GB) 
Kink Instability 
Effects of magnetic separatrix and pressure pedestal on finite 
beta external kink—tearing modes, 11:29034 (J;US) 
Larmor Radius 
Fundamental ion-cyclotron frequency heating in tokamaks, 
11:29026 (J;US) 
Lower Hybrid Heating 
Lower hybrid current ramp-up experiments and density limit 
on Alcator C, 11:29045 (J;US) 
Magnetic Fields 
Ion cyclotron heating in TMX-U, 11:29043 (J;US) 


ydrodynamics 
Ideal condensations due to perpendicular thermal conduction 
in a sheared magnetic field, 11:28735 (J;US) 
Neutron Emission 
Comment on “Energy transduction in pellet-injected plasmas”, 
11:29037 (J;US) 
Mayers responds, 11:29038 (J;US) 


Opacity 
Opacity calculations for low-space and high-Z material, 
11:28700 (R;US) 
Pellet Injection 
Comment on "Energy transduction in pellet-injected plasmas”, 
11:29037 (J;US) 
Plasma Density 
Lower hybrid current ramp-up experiments and density limit 
on Alcator C, 11:29045 (J;US) 
Plasma Diagnostics 
Space potential distribution in the ISX-B tokamak, 11:29036 
GUS) 
Plasma Pressure 
Whistler mode startup in the Michigan Mirror Machine, 
11:29046 (J;US) 
Potentials 
Space potential distribution in the ISX-B tokamak, 11:29036 
(J;US) 
Pressure Gradients 
Effects of magnetic separatrix and pressure pedestal on finite 
beta external kink—tearing modes, 11:29034 (J;US) 
Research Programs 
Technical assessment of critical Plasma-Materials Interaction 
(PMI) and High Heat Flux (HHF) issues for alternative 
fusion concepts (AFCs), 11:29080 (R;US) 
Scaling Laws 
Scaling law systematics, 11:29011 (R;GB) 
Tearing Instability 
Effects of magnetic separatrix and pressure pedestal on finite 
beta external kink—tearing modes, 11:29034 (J;US) 
Thermal Conduction 
Ideal condensations due to perpendicular thermal conduction 
in a sheared magnetic field, 11:28735 (J;US) 
Thermonuclear Reactions 
Tables of excited quantum shell populations of hydrogen-like 
and lithium-like impurity ions in fusion plasmas. 1. The 
bundled n picture, 11:29012 (R;GB) 
Trapped-Particle Instability 
Tandem mirror trapped particle instability driven by axial 
shear in E x B rotation, 11:29031 (J;US) 
Whistlers 
Whistler mode startup in the Michigan Mirror Machine, 
11:29046 (J;US) 
PLASMA ACCELERATION 
Algorithms 
A finite difference 3-D Poisson—Vlasov algorithm for ions 
extracted from a Plasma, 11:28111 (J;US) 
PLASMA CONFINEMENT 
See also INERTIAL CONFINEMENT 
Compact Torus 
Effect of an applied toroidal magnetic field on rotamak 
discharges, 11:28989 (R;AU) 
PLASMA DIAGNOSTICS 
Antennas 
Alfven wave studies on PRETEXT, 11:29040 (J;US) 
Electric Probes 
Space potential distribution in the ISX-B tokamak, 11:29036 
G;US) 
Interferometry 
Alfven wave studies on PRETEXT, 11:29040 (J;US) 
Langmuir Probe 
Whistler mode startup in the Michigan Mirror Machine, 
11:29046 (J;US) 
Mach-Zehnder Interferometer 
A twenty channel imaging FIR interferometer and polarimeter, 
11:29051 (BA;US) 
Magnetic Cores 
Whistler mode startup in the Michigan Mirror Machine, 
11:29046 (J;US) 
Polarimeters 
A twenty channel imaging FIR interferometer and polarimeter, 
11:29051 (BA;US) 
Radiometers 
Whistler mode startup in the Michigan Mirror Machine, 
11:29046 (J;US) 





PLASMA DIAGNOSTICS 
X-Ray Detection 


X-Ray Detection 
Whistler mode startup in the Michigan Mirror Machine, 
11:29046 (J;US) 
Zeeman Effect 
High intensity lithium beam for Zeeman spectroscopy, 
11:29013 (R;US) 
STM Program quarterly progress, January 1-March 31, 1986, 
11:28990 (R;US) 
PLASMA DIODES 
See THERMIONIC DIODES 
PLASMA HEATING 
Alfven Waves 
Alfven wave heating on Tokapole II, 11:29041 (J;US) 
PLASMA MICROINSTABILITIES 
See also DRIFT INSTABILITY 
Mathematical Models 
Microinstability-based model for anomalous thermal 
confinement in tokamaks, 11:29018 (R;US) 
PLASMA (QUARK) 
See QUARK MATTER 
PLASMASPHERE 
Electron Spectra 
Particle and wave dynamics during plasma injections, 11:28674 
(R;US) 
Particle Kinematics 
Particle and wave dynamics during plasma injections, 11:28674 
(R;US) 
PLASMIDS 
Purification 
Plasmids in methanotrophic bacteria: isolation, characterization 
and DNA hybridization analysis, 11:28438 (J;DE) 
PLASTIC FOAMS 
Stress Relaxation 
Stress relaxation of cellular silicone material: 1984, 11:27717 
(R;US) 
PLASTIC SCINTILLATION COUNTERS 
See PLASTIC SCINTILLATION DETECTORS 
PLASTIC SCINTILLATION DETECTORS 
Data Acquisition Systems 
MONA, the Plastic Ball data acquisition system, 11:28096 
(RA;US) 
PLASTICS 


See also POLYSTYRENE 
POLYURETHANES 


Physical Radiation Effects 
Studies of molecular properties of polymeric materials: 
aerospace environmental effects on three linear polymers, 
11:27719 (R;US) 
Solubility 
Studies of molecular properties of polymeric materials: 
aerospace environmental effects on three linear polymers, 
11:27719 (R;US) 
PLATES (FUEL) 
See FUEL PLATES 
PLATING SOLUTIONS 
See PROCESS SOLUTIONS 
PLATINUM 
Catalytic Effects 


Support-metal interaction studies on model supported catalysts. 


Final report, 11:26824 (R;US) 
Crystal Structure 
Kikuchi rings from polycrystalline platinum films with a 
<111> fiber axis, 11:27676 (J;CH) 
Kikuchi Lines 
Kikuchi rings from polycrystalline platinum films with a 
<111> fiber axis, 11:27676 (J;CH) 
Sorptive Properties 
Electrolyte effects on oxygen reduction kinetics at platinum: a 
rotating ring-disc electrode analysis, 11:27912 (J;GB) 


Support-metal interaction studies on model supported catalysts. 


Final report, 11:26824 (R:US) 
Surface Properties 
Fuel cell electrocatalysis. Annual report, FY 1985, 11:27650 


See also PLATINUM BASE ALLOYS 
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Ultrasonic Waves 
Unrenormalized ultrasound attenuation in the heavy-fermion 
state, 11:27664 (J;US) 
X-Ray Spectra 
Bimetallic fuel cell catalysts, 11:27540 (R;US) 
PLATINUM BASE ALLOYS 
Surface Properties 
Fuel cell electrocatalysis. Annual report, FY 1985, 11:27650 
(R;US) 
PLESIOTHERAPY 
See RADIOTHERAPY 
PLOTTERS 
Equipment Interfaces 

Programmer's reference manual for the VAX-Gerber link 
software package. Revision 1.0, 11:29145 (R;US) 

User’s manual for the VAX-Gerber link software package. 
Revision 1.0, 11:29146 (R;US) 

VAX-Gerber node link. Revision 1.0, 11:29144 (R;US) 

PLT DEVICES 
Thermal Diffusivity 

Fusion product measurements of the local ion thermal 

diffusivity in the PLT tokamak, 11:29019 (R;US) 
Thermonuclear Reactions 

Fusion product measurements of the local ion thermal 

diffusivity in the PLT tokamak, 11:29019 (R;US) 
PLUMES 
Comparative Evaluations 

Atmospheric diffusion in the mesoscale range: the evidence of 

recent plume width observations, 11:28317 (BA;US) 
Computerized Simulation 

Atmospheric diffusion in the mesoscale range: the evidence of 

recent plume width observations, 11:28317 (BA;US) 
Mathematical Models 

Atmospheric diffusion in the mesoscale range: the evidence of 
recent plume width observations, 11:28317 (BA;US) 

Comparison of Gaussian plume model predictions using 
alternate sets of dispersion parameters with MATS release 
data, 11:28208 (RA;US) 

Comparison of lateral and vertical diffusion in several valleys, 
11:28235 (BA;US) 

Computational comparisons to EPRI measurements using a 
three dimensional moments method, 11:28218 (RA;US) 

Danish OML point source dispersion model. Tests performed 
with EPRI data, 11:28220 (RA;US) 

Effective transport winds using NWS surface weather 
observations, 11:28210 (RA;US) 

EPRI plume model validation project, 11:28212 (RA;US) 

Evaluation of a Gaussian plume model using the MATS data, 
11:28206 (RA;US) 

Evaluation of INPUFF with the MATS data base, 11:28211 
(RA;US) 

Evaluation of a variable trajectory model using EPRI data, 
11:28214 (RA;US) 

Evaluation and sensitivity study of the MATHEW/ADPIC 
models using EPRI plains site data for a tall stack, 11:28216 
(RA;US) 

Field validation of six-particle puff model, 11:28205 (RA;US) 

Sequential puff model for the dispersion of power plant 
plumes, 11:28219 (RA;US) 

Taking account of vertical variations in stability in the 
AERAD radiation and dose model, 11:28217 (RA;US) 

Verification of the combined plume rise and dispersion model 
U.S.P.R., 11:28215 (RA;US) 

Mixing 

Dynamical and chemical interactions between stack and 
cooling tower plumes (WALKUERE model), 11:28262 
(R;DE;In German) 

PLUTONIUM 
Chelating Agents 

Catecholamide chelators for actinide environmental and human 

decontamination, 11:28525 (R;US) 
Dissolution 
Mass transfer in a geologic environment, 11:27050 (R;US) 
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Electrochemical and spectroscopic studies of plutonium in 
concentrated aqueous carbonate and carbonate-hydroxide 
solutions, 11:27934 (J;DE) 

Electronic Structure 

Term analysis of the spectrum of neutral plutonium, Pu I, 

11:28711 (J;US) 
Electrorefining 
Solvent anode for plutonium purification, 11:27808 (R;US) 

Emission Spectra 

Measurement and interpretation of plutonium spectra, 11:27939 
GUS) 

Energy Levels 

Measurement and interpretation of plutonium spectra, 11:27939 
(J;US) 

Extraction Chromatography 
Tributyl-phosphate-impregnated sorbents for plutonium- 

uranium separations, 11:27814 (R;US) 

Gamma Spectroscopy 
Comparison of destructive and nondestructive assay of 

heterogeneous salt residues, 11:27062 (R;US) 

Oxidation 
Disproportination and polymerization of plutonium(IV) in 

dilute aqueous solutions, 11:27935 (J;US) 

Polymerization 
Disproportination and polymerization of plutonium(IV) in 

dilute aqueous solutions, 11:27935 (J;US) 

Purification 
Solvent anode for plutonium purification, 11:27808 (R;US) 

Radioactive Waste Disposal 
Solubility constraint: an important consideration in safety 

assessment of nuclear waste disposal, 11:27041 (J;US) 

Reduction 
Disproportination and polymerization of plutonium(IV) in 

dilute aqueous solutions, 11:27935 (J;US) 
Solubility 
Electrochemical and spectroscopic studies of plutonium in 
concentrated aqueous carbonate and carbonate-hydroxide 
solutions, 11:27934 (J;DE) 

Solubility constraint: an important consideration in safety 
assessment of nuclear waste disposal, 11:27041 (J;US) 

Solvent Extraction 
Carbamoylmethylphosphory] derivatives as actinide 

extractants: their significance in the processing and recovery 
of plutonium and other actinides, 11:26982 (J;US) 

Spectral Shift 
Term analysis of the spectrum of neutral plutonium, Pu I, 

11:28711 (J;US) 

X-Ray Fluorescence Analysis 
On-line analysis of plutonium by energy dispersive x-ray 

fluorescence, 11:27773 (R;US) 

Zeeman Effect 
Term analysis of the spectrum of neutral plutonium, Pu I, 

11:28711 (J;US) 
PLUTONIUM DIOXIDE 

Radioassay 

A high-performance neutron time correlation counter, 11:28158 
GJ;US) 
Vapor Pressure 
Vapor pressures and vapor compositions in equilibrium with 
hypostoichiometric plutonium dioxide at high temperatures, 
11:27938 (J;US) 
PLUTONIUM FLUORIDES 


Plutonium hexafluoride gas photophysics and photochemistry, 
11:27937 (J;US) 
Electronic Structure 
Stability and electronic spectrum 
hexafluoride, 11:27885 (J;US) 
Fluorescence 
Plutonium hexafluoride gas photophysics and photochemistry, 
11:27937 (J;US) 
Molecular Structure 
Stability and electronic spectrum of cesium plutonium 
hexafluoride, 11:27885 (J;US) 


of cesium plutonium 


Photochemistry 
Plutonium hexafluoride gas photophysics and photochemistry, 
11:27937 (J;US) 
Radioassay 
A high-performance neutron time correlation counter, 11:28158 
(J;US) 
Stability 
Stability and electronic spectrum of cesium plutonium 
hexafluoride, 11:27885 (J;US) 
PLUTONIUM NITRATES 
Denitration 
Development of a continuous denitration process of Pu-U 
mixed nitrate solution using microwave heating method, 
11:27694 (RA;JP) 
Engineering test operation of a co-conversion test unit using a 
microwave heating method, 11:27693 (RA;JP) 
PLUTONIUM OXIDES 
See also PLUTONIUM DIOXIDE 
Phase Diagrams 
Thermodynamic aspects of the plutonium-oxygen system, 
11:27714 (J;US) 


Thermodynamic aspects of the plutonium-oxygen system, 
11:27714 (J;US) 
PLUTONIUM PHOSPHATES 
Structural Chemical Analysis 
Synthesis and characterization of phosphates containing alkali 
metals and plutonium or lanthanides, 11:27875 (J;CH) 
Synthesis 
Synthesis and characterization of phosphates containing alkali 
metals and plutonium or lanthanides, 11:27875 (J;CH) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNEUMATIC TRANSPORT 
Test Facilities 
Dilute, dense-phase and maximum solid-gas transport. Sixth 
quarterly report, 11:26886 (R;US) 
PNEUMONITIS 
Early Radiation Effects 
Early effects of fractionated thoracic irradiation in WAG/Rij 
rats, 11:28536 (RA;NL) 
POINCARE GROUPS 
Gauge Invariance 
Natural Poincare gauge model, 11:28910 (R;BR) 
POINT CHARGE 
Electromagnetic Interactions 
Electromagnetic interaction of point charges considered as 
topological constraints, 11:28794 (R;GB) 
POINT CONTACTS 
See ELECTRIC CONTACTS 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POLARIMETERS 
Feasibility Studies 
Proton polarimeters at high energies, 11:28085 (RA;SU;In 
Russian) 
Proton polarimeters for high energy experiments, 11:28148 
(R;SU;In Russian) 
Technology Assessment 
Proton polarimeters at high energies, 11:28085 (RA;SU;In 
Russian) 


Possibilities of polarized proton acceleration in the UNK, 
11:28132 (RA;SU) 
Optimization 
Optimization methods of atomic beam polarized proton source, 
11:28692 (RA;JP) 
Orbit Stability 
DESY: polarization measurements and future plans, 11:28133 
(RA;SU) 
POLARIZED TARGETS 
Polarized nuclear targets, 11:28859 (R;US) 
Feasibility Studies 
Prospects for polarizing various nuclei by microwave dynamic 
cooling in chemically-doped glasses, 11:28858 (R;US) 





POLARIZED TARGETS 
Spin Flip 


Spin Flip 
On a rapid sign reversal of dynamically strengthened 
polarization in polarized targets, 11:28087 (RA;SU;In 
Russian) 
Spin Orientation 
On a rapid sign reversal of dynamically strengthened 
polarization in polarized targets, 11:28087 (RA;SU;In 
Russian) 


On TM polarized non-linear surface polaritons, 11:27731 
(R;XA) 


See ENERGY POLICY 
POLLUTANTS 
Not for radioactive contaminants for which use RADIOACTIVE 
WASTES or other related terminology. 
Air Pollution Monitoring 
Nonconservative long-range (> 1000-km) atmospheric tracers, 
11:28277 (RA;US) 
Long-Range 
Nonconservative long-range (> 1000-km) atmospheric tracers, 
11:28277 (RA;US) 
tation 
Method for removing trace pollutants from aqueous solutions, 
11:28392 (P;US) 
Removal 
Method for removing trace poilutants from aqueous solutions, 
11:28392 (P;US) 
POLLUTION ABATEMENT 
Use this term for itmes that involve the prevention of pollutants at 
the source. 


See also AIR POLLUTION ABATEMENT 
NOISE POLLUTION ABATEMENT 
Cost 


More environmental protection for less money. Applications 
and chances of economic incentives, 11:27499 (R;DE;In 


German) 
POLLUTION CONTROL 
Use this term for items that involve the removal or management of 
pollutants after they are formed by a source. 
See also AIR POLLUTION CONTROL 


Achieving environmental goals: is control technology ready 
for coal, 11:27260 (RA;US) 
POLLUTION CONTROL EQUIPMENT 


See also AIR FILTERS 
BAGHOUSES 
ELECTROSTATIC PRECIPITATORS 
SCRUBBERS 


Advances in control technology for acid deposition, 11:28389 
(R;US) 
Evaluation 
Second EPA (Environmental Protection Agency) evaluation of 
the POLARION-X device under Section 511 of the Motor 
Vehicle Information and Cost Savings Act. Technical 
report, 11:27597 (R;US) 
POLLUTION SOURCES 
F 
Carbon dioxide from fossil fuel combustion: trends, resources, 
and technological implications, 11:28259 (RA;US) 
Historical Aspects 
Carbon dioxide from fossil fuel combustion: trends, resources, 
and technological implications, 11:28259 (RA;US) 
POLONIUM 210 
Concentration 
Polonium 210 levels in urine of different groups of Italian 
population, 11:28350 (R;IT;In Italian) 
POLYACRYLONITRILE 
See ORGANIC POLYMERS 
POLYATOMIC MOLECULES 
Dissociation Energy 
Relativistic calculations of dissociation energies and related 
properties, 11:27881 (J;US) 
POLYCRYSTALS 
Decomposition 
Grain boundaries and solid electrolyte degradation, 11:27675 
G;US) 
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Grain Boundaries 
Grain boundaries and solid electrolyte degradation, 11:27675 
G;US) 
POLYCYCLIC AROMATIC HYDROCARBONS 
Biological Accumulation 
Effect of humic substances on the bioaccumulation of organic 
contaminants by aquatic organisms, 11:28396 (J;GB) 
Biological Availability 
Effect of humic substances on the bioaccumulation of organic 
contaminants by aquatic organisms, 11:28396 (J;GB) 
Environmental Effects 
Finding solutions to potential health and environmental 
problems associated with coal liquefaction materials, 
11:26918 (BA;NL) 
Fluorescence Spectroscopy 
Identification of polycyclic aromatic hydrocarbon 
metabololites and DNA adducts in mixtures using 
fluorescence line narrowing spectrometry, 11:27820 (J;US) 
Health Hazards 
Finding solutions to potential health and environmental 
problems associated with coal liquefaction materials, 
11:26918 (BA;NL) 
Metabolism 
Benzo(a)pyrene and 6-nitrobenzo(a)pyrene metabolism in 
human and rodent microsomes and tissue culture, 11:28587 
(BA;US) 
Quantitative Chemical Analysis 
Simultaneous quantitative analysis using dual capillary columns 
of different polarities, 11:27829 (J;DE) 
Structural Chemical Analysis 
Identification of polycyclic aromatic hydrocarbon 
metabololites and DNA adducts in mixtures using 
fluorescence line narrowing spectrometry, 11:27820 (J;US) 
Supercritical Fluid Chromatography 
New methods for characterization of supercritical fluid 
solutions, 11:27878 (J;DE) 
POLYCYCLIC NITROGEN HETEROCYCLES 
See AZAARENES 
POLYENES 
See also DIENES 
Dimers 
Transient phenomena in the pulse radiolysis of retinyl 
polyenes. 5. Association of radical cations with parent 
molecules, 11:27925 (J;US) 
Radiolysis 
Transient phenomena in the pulse radiolysis of retinyl 
polyenes. 5. Association of radical cations with parent 
molecules, 11:27925 (J;US) 
POLYETHERS 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS 
Thermodynamic Properties 
pH-dependent metal ion selectivity by a crown ether 
carboxylic acid, 11:27899 (J;US) 
POLYETHYLENE OXIDES 
See POLYETHYLENE GLYCOLS 
POLYETHYLENES 
Chemical Reaction Kinetics 
Interpretation of radical decay in y irradiated polymers by the 
method of broad distribution of reacting constants, 11:27923 
(RA;DD) 


An evaluation of the radiation resistance of high-density 
polyethylene, 11:27033 (BA;US) 
Physical Radiation Effects 
An evaluation of the radiation resistance of high-density 
polyethylene, 11:27033 (BA;US) 
Radiolysis 
Interpretation of radical decay in y irradiated polymers by the 
method of broad distribution of reacting constants, 11:27923 
(RA;DD) 
Tensile Properties 
An evaluation of the radiation resistance of high-density 
polyethylene, 11:27033 (BA;US) 
POLY(SOBUTYLENE OXIDE) 
See EPOXIDES 
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ORGANIC POLYMERS 
POLYMER FLOODING 
See WATERFLOODING 

POLYMERS 


See also ORGANIC POLYMERS 
SILICONES 


Gas miscible displacement enhanced oil recovery. Technology 
status report, 11:26925 (R;US) 


Wetting and dispersion in ceramic/polymer melt injection 
molding systems, 11:27715 (R;US) 
POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLY: 
Chemical Reactions 
Polymer-pendant ligand chemistry. 1. Reactions of 
organoarsonic acids and arsenic acid with catechol ligands 
bonded to polystryene-divinylbenzene and regeneration of 
the ligand site by a simple hydrolysis procedure, 11:27903 
(J;US) 
Hydrolysis 
Polymer-pendant ligand chemistry. 1. Reactions of 
organoarsonic acids and arsenic acid with catechol ligands 
bonded to polystryene-divinylbenzene and regeneration of 
the ligand site by a simple hydrolysis procedure, 11:27903 
G;US) 
Synthesis 
Polystyryltri-n-butylphosphine, 11:27908 (J;US) 
POLYSULFIDES 
See SULFIDES 
POLYTETRAOXANE 
See ORGANIC POLYMERS 
POLYTHENE 
See POLYETHYLENES 
POLYTHIONATES 
See SULFUR COMPOUNDS 
POLYTHIONIC ACIDS 
See SULFUR COMPOUNDS 
POL 
Catalytic Effects 
Analysis of lead in polyurethane catalyst, 11:27810 (R;US) 
Quantitative Chemical Analysis 
Analysis of lead in polyurethane catalyst, 11:27810 (R;US) 
POLY(VINYLIDENE FLUORIDE) 
See FLUORINATED ALIPHATIC HYDROCARBONS 
PONDS 
Contamination 
Calibration of laboratory bioassays with results from 
microcosms and ponds, 11:26869 (J;US) 
POOLS 
See PONDS 
POOR PEOPLE 
See LOW INCOME GROUPS 
POPLARS 
Radionuclide Kinetics 
Equations for cesium transfer in a Liriodendron forest, 
11:28359 (J;US) 
POPULATIONS 
See also HUMAN POPULATIONS 
Measuring Methods 
Use of pellet-group plots to measure trends in deer and elk 
populations, 11:28332 (J;US) 
PORPHYRINS 
Biological Localization 
Photosensitization of liposomes by porphyrins, 11:28503 (J;CH) 
Chemical Radiation Effects 
One- and two-electron reduction of aluminum and tin 
pyridylporphyrins. A kinetic spectrophotometric study, 
11:27928 (J;US) 


One- and two-electron reduction of aluminum and tin 
pyridylporphyrins. A kinetic spectrophotometric study, 
11:27928 (J;US) 


One- and two-electron reduction of aluminum and tin 
pyridylporphyrins. A kinetic spectrophotometric study, 
11:27928 (J;US) 


POTASSIUM 
X-Ray Flucrescence Analysis 


POSITION SENSITIVE DETECTORS 
Fabrication 
Imaging of radio-carbon clusters in high-purity germanium 
using a self-detection scheme, 11:27743 (J;US) 
Scintillation Counters 
Localization of photon absorption with a long cylindrical 
scintillation detector, 11:28152 (R;US) 
Semiconductor Materials 
Imaging of radio-carbon clusters in high-purity germanium 
using a self-detection scheme, 11:27743 (J;US) 
POSITIVE IONS 
See CATIONS 
POSITRON CAMERAS 
Design 
High resolution tomography using analog coding, 11:28485 
(BA;US) 
POSITRON COMPUTED TOMOGRAPHY 
Algorithms 
Towards a practical implementation of the MLE algorithm for 
positron emission tomography, 11:28481 (J;US) 
Data Acquisition Systems 
The electronics for the Donner 600-Crystal Positron 
Tomograph, 11:28484 (J;US) 
Evaluation 
High resolution positron tomography and physiological 
imaging, 11:28488 (BA;FI) 
Mathematical Models 
Mathematical removal of positron range blurring in high 
resolution tomography, 11:28483 (J;US) 
POSITRON-ELECTRON-PROTON STORAGE RING 
See PEP STORAGE RINGS 
POSITRONS 
Particle Production 
Anomalous positron peak in heavy-ion collisions, 11:28901 
(J;US) 
Probes 
Generation of monoenergetic positrons and some potential 
applications in materials science, 11:27600 (J;CH) 
POST-IRRADIATION EXAMINATION 
Hot Labs 
PIE techniques used in the Studsvik hot cells for analysing 
different stages of fuel rod defects, 11:27311 (RA;XA) 
Laboratory Equipment 
Irradiated PWR fuel test and control facilities available at the 
Saclay Nuclear Research Centre, 11:27328 (RA;XA) 
PIE techniques used in the Studsvik hot cells for analysing 
different stages of fuel rod defects, 11:27311 (RA;XA) 
Remote Handling Equipment 
Irradiated PWR fuel test and control facilities available at the 
Saclay Nuclear Research Centre, 11:27328 (RA;XA) 
Recent development of post-irradiation examination techniques 
at NFD, 11:27314 (RA;XA) 
Sample Preparation 
Recent development of post-irradiation examination techniques 
at NFD, 11:27314 (RA;XA) 
POTABLE WATER 
See DRINKING WATER 
POTASSIUM 
Biological Accumulation 
Balances of *°7Cs, stable cesium and potassium of bluegill 
(lepomis macrochirus raf.) and other fish in White Oak Lake, 
11:28466 (J;US) 
Diffusion 
Alkali atom impact reactions on coal combustion substrates. 
Interim report, June 15, 1985-March 15, 1986, 11:26906 
(R;US) 
Ecological Concentration 
Balances of '°7Cs, stable cesium and potassium of bluegill 
(lepomis macrochirus raf.) and other fish in White Oak Lake, 
11:28466 (J;US) 
X-Ray Fluorescence Analysis 
Trace element determination using synchrotron radiation, 
11:27825 (J;US) 





POTASSIUM 39 
Energy Leveis 


POTASSIUM 39 
Energy Levels 
“Ca(y,po)*°K reaction for E/sub y/ = 100-300 MeV, 
11:28874 (J;US) 
POTASSIUM ALLOYS 
Electron Density 
Electronic density of states of disordered compounds, 11:28941 
(R;XA) 
Lattice Parameters 
Electronic density of states of disordered compounds, 11:28941 


(R;XA) 
POTASSIUM COMPLEXES 
Thermodynamic 


Properties 
pH-dependent metal ion selectivity by a crown ether 
carboxylic acid, 11:27899 (J;US) 
POTASSIUM COMPOUNDS 
See also POTASSIUM HYDROXIDES 


Atmospheric deposition and canopy interaction of major ions 
in a forest, 11:28337 (J;US) 
POTASSIUM HYDROXIDES 
Catalytic Effects 
Catalytic gasification of graphite or carbon. Quarterly report, 
October i, 1985-December 31, 1985, 11:26850 (R;US) 
POWDER RIVER BASIN 
Coal Mining 
Production functions and tract rents in Western U.S. surface 
coal mining, 11:26880 (J;NL) 
POWDERS 
Compacting 
Dynamic powder compaction, 11:27661 (RA;US) 
Explosive Forming 
Dynamic powder compaction, 11:27661 (RA;US) 
POWER DEMAND 
Forecasting 
Prospects for US basic industries, 1986-2000: implications for 
electricity demand, 11:27533 (R;US) 
POWER DISTRIBUTION SYSTEMS 
Load Management 
Low voltage electricity distribution connection policy for LV 
loads, 11:27297 (TJ;GB) 
POWER PLANTS 
See also HYDROELECTRIC POWER PLANTS 
THERMAL POWER PLANTS 
WIND POWER PLANTS 
Corrosion 
Sea water corrosion - follow up and advisory service, July 
1983-July 1984, 11:27660 (R;SE;In Swedish) 
POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER REACTORS 


See also ARKANSAS-2 REACTOR 
BELLEFONTE-I REACTOR 
BELLEFONTE-2 REACTOR 
BROWNS FERRY-I REACTOR 
EBR-2 REACTOR 
HEYSHAM-A REACTOR 
HOPE CREEK-1 REACTOR 
HOPE CREEK-2 REACTOR 
HUMBOLDT BAY REACTOR 
INDIAN POINT-3 REACTOR 
JATR REACTOR 
KORI-1 REACTOR 
LIMERICK-1 REACTOR 
LIMERICK-2 REACTOR 
LOVIISA-1 REACTOR 
LOVIISA-2 REACTOR 
MAINE YANKEE REACTOR 
OCONEE-I REACTOR 
OKG-2 REACTOR 
RINGHALS-1 REACTOR 
SAN ONOFRE-2 REACTOR 
SHIPPINGPORT REACTOR 
SNR REACTOR 
THREE MILE ISLAND-1 REACTOR 
THREE MILE ISLAND-2 REACTOR 
TVO-1 REACTOR 
TVO-2 REACTOR 
WATTS BAR-1 REACTOR 
WATTS BAR-2 REACTOR 
ZION-1 REACTOR 
ZION-2 REACTOR 


Important plant design and operational features for internally 
initiated accident sequences, 11:27418 (BA;US) 
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Meetings 
Annual progress report of Power Reactor and Nuclear Fuel 
Development Corporation, Tokai Works. April 1982-March 
1983, 11:27298 (R;JP) 
Meltdown 
Important plant design and operational features for internally 
initiated accident sequences, 11:27418 (BA;US) 
Reactor Safety 
Plant analyzer development at Los Alamos, 11:27420 (BA;US) 
Risk Assessment 
Important plant design and operational features for internally 
initiated accident sequences, 11:27418 (BA;US) 
Systems Analysis 
Plant analyzer development at Los Alamos, 11:27420 (BA;US) 
POWER SUPPLIES 


See also PHOTOVOLTAIC POWER SUPPLIES 
SPACECRAFT POWER SUPPLIES 


Engineering Drawings 
Fast bus test bench power supply (Engineering Materials), 
11:28041 (B;US) 
POWER SYSTEMS 
Includes electric power networks with associated generating and 
transmission facilities. 
See also INTERCONNECTED POWER SYSTEMS 
Cost Recovery 
Federal power. Additional information on repaying federal 
investments in electric power facilities, 11:27530 (R;US) 
POWER TRANSMISSION LINES 
Gas-Insulated Cables 
1200 kV compressed gas-insulated test loop completion. Final 
report, 11:27294 (R;US) 
1200 kV semi-flexible gas-insulated transmission program. 
Volume 2. Final report appendices, 11:27291 (R;US) 
1200 kV semi-flexible gas-insulated transmission program. 
Volume 1. Final report, 11:27292 (R;US) 
PP CHAIN 
See HYDROGEN BURNING 
PRASEODYMIUM COMPOUNDS 
See also PRASEODYMIUM OXIDES 
Hyperfine Structure 
Nuclear spin ordering observed by neutron diffraction, 
11:28683 (R;US) 
PRASEODYMIUM IONS 
Electronic Structure 
The spectrum of highly ionized praseodymium and dysprosium 
from the Texas tokamak plasma in the 50—250-A range, 
11:28703 (J;US) 
X-Ray Spectra 
The spectrum of highly ionized praseodymium and dysprosium 
from the Texas tokamak plasma in the 50—250-A range, 
11:28703 (J;US) 
PRASEODYMIUM OXIDES 
Chemical Preparation 
Synthesis and characterization of substitutional solid solutions 
aLn2Os x (1 - a)BizOs x 4TiO2, 11:27708 (J;US) 
Solubility 
Synthesis and characterization of substitutional solid solutions 
aLn2Os x (1 - a)BizOs x 4TiO2, 11:27708 (J;US) 
PRECESSION 
Equations of Motion 
Thomas precession and velocity-space curvature, 11:28973 
(;US) 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PRECURSOR 
Chemical Preparation 
Precursors of titanium carbonitride, 11:27838 (R;US) 
PREFABRICATED BUILDINGS 


Role of the DAPIA in the manufactured housing process, 
11:27558 (R;US) 
PRESSURE VESSELS 
Charpy Test 
Test and evaluation of pressure vessel materials, 11:27638 
(RA;KR;In Korean) 
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Failures 
Study of axi-symmetric two-phase flashing jets, 11:27973 
(R;GB) 
Impact Tests 
Test and evaluation of pressure vessel materials, 11:27638 
(RA;KR;In Korean) 
Neutron Fluence 
Theory of a new unfolding procedure in pressurized water 
reactor pressure vessel dosimetry and development of an 
associated benchmark data base, 11:27330 (J;US) 
Neutron Flux 
Theory of a new unfolding procedure in pressurized water 
reactor pressure vessel dosimetry and development of an 
associated benchmark data base, 11:27330 (J;US) 
Physical Radiation Effects 
Application of neutron transport Green's functions to the 
calculation of pressure vessel fluence, 11:27354 (J;US) 
Structural Models 
Presentation of geometries and transient results of TRAC- 
Calculations, 11:27351 (R;DE;In German) 
PRESSURIZED WATER COOLED 
MODERATED REACTO 
See PWR TYPE REACTORS 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRICING REGULATIONS 


Deregulation 
Natural Gas Policy Act Amendments of 1986, 11:26944 (R;US) 
Violations 


Oil pricing violations. Department of Energy's justification for 
not using a computer program, 11:27523 (R;US) 
PRIMARY COOLANT CIRCUITS 
Cleaning 


Separation of Cs radionuclides from the Na coolant of the BR- 
10 reactor, 11:27368 (TJ;DE;In German) 
Corrosion Products 
Modelling the behaviour of corrosion products in the primary 
heat transfer circuits of pressurised water reactors. A review 
of principles, 11:27319 (R;GB) 
Heat Transfer 
Effects of control system failures on transients, accidents, and 
core-melt frequencies at a General Electric boiling water 
reactor, 11:27407 (R;US) 
PWR transient test documentation at San Onofre Nuclear 
Generating Station Unit 2, 11:27383 (R;US) 
Hydraulics 
Effects of control system failures on transients, accidents, and 
core-melt frequencies at a General Electric boiling water 
reactor, 11:27407 (R;US) 
PWR transient test documentation at San Onofre Nuclear 
Generating Station Unit 2, 11:27383 (R;US) 


Effects of control system failures on transients, accidents, and 
core-melt frequencies at a General Electric boiling water 
reactor, 11:27407 (R;US) 

Valves 

Effects of control system failures on transients, accidents, and 
core-melt frequencies at a General Electric boiling water 
reactor, 11:27407 (R;US) 

PRINCETON LARGE TORUS 
See PLT DEVICES 
PRINTED CIRCUITS 
Drawings 

SLAC LSI-11 bus buffer card engineering drawings 

(Engineering Materials), 11:28039 (E;US) 
PROCESS SOLUTIONS 
Qualitative Chemical Analysis 
On-line analysis of plutonium by energy dispersive x-ray 
fluorescence, 11:27773 (R;US) 
PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (ORES) 
See ORE PROCESSING 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 


PROGRAM MANAGEMENT 
Audits 
Audit of controls over crude oil production under Public Law 
94-258 Naval Petroleum Reserve No. 1, Elk Hills, California 
(Compliance with legislation), 11:26936 (R;US) 
PROGRAMMING 
Limited to computer programming. 
See also PARALLEL PROCESSING 
Lectures 
PASCAL for engineers: A course including OMEGASOFT 
PASCAL for microcomputers, 11:29131 (R;XC) 
PROJECT MANAGEMENT 
See PROGRAM MANAGEMENT 
PROMETHIUM 145 
Neutron Reactions 
Preliminary evaluation of neutron capture cross sections for 
144Sm, Sm and Pm, 11:28883 (R;US) 
PROPANE 
Equations of State 
Integrated experimental and theoretical study of the 
thermophysical properties of fluid mixtures. Annual report, 
September 1984-September 1985, 11:26820 (R;US) 
1,2,3-PROPANETRIOL 
See GLYCEROL 
PROPANONE 
See ACETONE 
PROPENE 
See PROPYLENE 
PROPYLENE 
Pyrolysis 
Direct determination of atom and radical concentrations in 
thermal reactions of hydrocarbons and other gases. Informal 
technical report, January 1, 1985-December 31, 1985, 
11:27941 (R;US) 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE CHEMICALS 
See RESPONSE MODIFYING FACTORS 
PROTECTIVE COATINGS 
Materials Testing 
A strippable coating used for the TMI-2 reactor building 
decontamination, 11:27414 (BA;US) 
PROTEINS 


See also GLUCOPROTEINS 
RHODOPSIN 


Biochemical Reaction Kinetics 
Inhibition of the Type I restriction-modification enzymes EcoB 
and EcoK by the gene 0.3 protein of bacteriophage T7, 
11:28416 (J;GB) 


Composition and synthesis during G: and S phase of a high 
mobility group-E/G component from Chinese hamster ovary 
cells, 11:28442 (J;NL) 

Chemical Bonds 

Molecular response of cadmium resistant Datura innoxia cells 
to heavy metal stress, 11:28576 (BA;US) 

Reparatory adaptation to copper-induced injury and 
occurrence of a copper-binding protein in the polycheate, 
Eudistylia vancouveri, 11:28594 (J;GB) 

Chemical Composition 

Composition and synthesis during G: and S phase of a high 
mobility group-E/G component from Chinese hamster ovary 
cells, 11:28442 (J;NL) 


Global approaches to quantitative analysis of gene-expression 
patterns observed by use of two-dimensional gel 
electrophoresis, 11:28437 (J;US) 

Liquid Column Chromatography 

Separation of HMG proteins by reverse-phase HPLC, 11:28435 

(J;US) 
Molecular Structure 

Nonlinear dynamics of globular proteins, 11:28425 (BA;US) 

lation 


Partial purification of a spinach thylakoid protein kinase that 
can phosphorylate light-harvesting chlorophyll a/b proteins, 
11:28419 (B;US) 





Photochemistry 
Time-domain magnetic resonance studies of short-lived radical 
pairs in liquid solution, 11:27920 (J;GB) 
Reaction Centers 
Time-domain magnetic resonance studies of short-lived radical 
pairs in liquid solution, 11:27920 (J;GB) 


High-resolution protein separation and identification methods 
applicable to virology, 11:28441 (J;DE) 


Inhibition of the Type I restriction-modification enzymes EcoB 
and EcoK by the gene 0.3 protein of bacteriophage T7, 
11:28416 (J;GB) 

Structural Chemical Analysis 

Determination of the separate lipid and protein profile 
structures derived from the total membrane profile structure 
or isolated sarcoplasmic reticulum via x-ray and neutron 
diffraction, 11:28427 (BA;US) 

PROTON BEAMS 
Beam Splitting 
NCI dichromatic beam tests, 11:28083 (R;US) 
PROTON REACTIONS 
Charge-Exchange Reactions 

Isovector deformation parameters from coupled-channel 

analysis of (p,n) reactions, 11:28875 (J;US) 
Scattering 


Isovector deformation parameters from coupled-channel 
analysis of (p,n) reactions, 11:28875 (J;US) 
Scattering 


Isovector deformation parameters from coupled-channel 
analysis of (p,n) reactions, 11:28875 (J;US) 
PROTON RECOIL DETECTORS 
Design 


New electronically black neutron detectors, 11:28150 (R;US) 
Performance Testing 
New electronically black neutron detectors, 11:28150 (R;US) 
PROTON SOURCES 


Optimization methods of atomic beam polarized proton source, 
11:28692 (RA;JP) 
PROTON TRANSPORT 
Performance 
Propagation of intense pulsed proton beam through wall- 
initiated, overlapping plasma channel, 11:29073 (RA;JP) 
PROTON-ANTIPROTON INTERACTIONS 2 
Correlations 
Spin correlations in QCD at high energies, 11:28783 (RA;SU;In 
Russian) 
Elastic 
Polarization effects in binary hadron reactions at high energies, 
11:28789 (RA;SU;In Russian) 
Inclusive Interactions 
Alternative interpretation of the CELLO dimuon-dijet event, 
11:28773 (R;DE) 
Particle Production 
Intermediate vector bosons and jets at the CERN p anti p 
Collider, 11:28741 (R;CH) 
Quantum Chromodynamics 
Spin correlations in QCD at high energies, 11:28783 (RA;SU;In 
Russian) 
Spin Flip 
Spin correlations in QCD at high energies, 11:28783 (RA;SU;In 
Russian) 
Spin Orientation 
Polarization effects in binary hadron reactions at high energies, 
11:28789 (RA;SU;In Russian) 
PROTON-PROTON CYCLE 
See HYDROGEN BURNING 
PROTON-PROTON INTERACTIONS 
Correlations 
Spin correlations in QCD at high energies, 11:28783 (RA;SU;In 
Russian) 
Elastic Scattering 
Argonne effect - evidence for the shell structure of proton, 
11:28787 (RA;SU) 
Polarization effects in binary hadron reactions at high energies, 
11:28789 (RA;SU;In Russian) 
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Particle Production 
Exchange degeneration and polarization in inclusive 
fragmentation processes p — AK and p — Asub(c) anti D, 
11:28785 (RA;SU) 
Quantum Chromodynamics 
Spin correlations in QCD at high energies, 11:28783 (RA;SU;In 
Russian) 
Spin Flip 
Spin correlations in QCD at high energies, 11:28783 (RA;SU;In 
Russian) 
Spin Orientation 
Exchange degeneration and polarization in inclusive 
fragmentation processes p —- AK and p — Asub(c) anti D, 
11:28785 (RA;SU) 
Polarization effects in binary hadron reactions at high energies, 
11:28789 (RA;SU;In Russian) 
PROTONS 
Quark Model 
Argonne effect - evidence for the shell structure of proton, 
11:28787 (RA;SU) 
Stopping Power 
Mean excitation energy for the stopping power of metallic 
aluminum: Comments on an article by McGuire, 11:28931 
GUS) 
Structure Functions 
Argonne effect - evidence for the shell structure of proton, 
11:28787 (RA;SU) 
PROTOPLASTS 
See PLANT CELLS 
PUGET SOUND 
Water Pollution 
Azaarenes in Puget Sound sediments, 11:28401 (J;GB) 
PULMONARY CANCER 
See CARCINOMAS 
PULMONARY LAVAGE 
See LAVAGE 
LUNGS 
PULPS 
See SLURRIES 
PULSE GENERATORS 
See also HIGH-VOLTAGE PULSE GENERATORS 
Inertial Confinement 
Pulsed surface flashover of insulator used for vacuum diode 
assembly, 11:29075 (RA;JP) 
PULVERIZED FUEL ASH 
See FLY ASH 
PUMPS 
Diagnostic Techniques 
Development of a reactor coolant pump monitoring and 
diagnostic system. Final report, October 1980-April 1985, 
11:27350 (R;US) 
Fluid Flow 
Effects of control system failures on transients, accidents, and 
core-melt frequencies at a General Electric boiling water 
reactor, 11:27407 (R;US) 
Monitoring 
Development of a reactor coolant pump monitoring and 
diagnostic system. Final report, October 1980-April 1985, 
11:27350 (R;US) 
PUREX PROCESS 
Chemical Reactions é 
Formation and thermochemical properties of heavy organic 
phases of the PUREX-process, 11:26975 (R;DE;In German) 
Liquid Wastes 
Chemical denitration of nitric acid containing low and 
intermediate level effluents with formic acid, 11:27016 
(R;DE;In German) 
PUSAN KORI-1 REACTOR 
See KORI-1 REACTOR 
PWR TYPE REACTORS 


See also ARKANSAS-2 REACTOR 
BELLEFONTE-1I REACTOR 
BELLEFONTE-2 REACTOR 
INDIAN POINT-3 REACTOR 
KORI-1 REACTOR 
MAINE YANKEE REACTOR 
OCONEE-1 REACTOR 
SAN ONOFRE-2 REACTOR 
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SHIPPINGPORT REACTOR 

THREE MILE ISLAND-1 REACTOR 
THREE MILE ISLAND-2 REACTOR 
WATTS BAR-I REACTOR 

WATTS BAR-2 REACTOR 

ZION-1 REACTOR 

ZION-2 REACTOR 


Containment 
Evaluation of HECTR predictions of hydrogen transport, 
11:27442 (BA;US) 
Data Compilation 
Licensee Event Report (LER) compilation for month of 
March 1986. Volume 5, No. 3, 11:27403 (R;US) 
Decontamination 
Manual of recent techniques for LWR radiation-field control, 
11:27386 (R;US) 
Engineered Safety Systems 
Equipment survivability in hydrogen burns, 11:27446 (BA;US) 
Floors 


Development of generic floor response spectra for equipment 
qualification for seismic loads, 11:27417 (BA;US) 
Frequency Response Testing 
Development of generic floor response spectra for equipment 
qualification for seismic loads, 11:27417 (BA;US) 
Fuel Assemblies 
Dimensional behaviour of LWR fuel, 11:27305 (RA;XA) 
Fuel performance experience from recent site examinations, 
11:27326 (RA;XA) 
Post-irradiation examination (PIE) of Tsuruga fuel, Part-2, 
11:27303 (RA;XA) 
Proving test on the reliability for PWR 15 x 15 fuel assemblies 
in Japan, 11:27324 (RA;XA) 
Surveillance and development programs in French power 
reactors, 11:27325 (RA;XA) 
THETIS 80% blocked cluster experiment. Part 4. Gravity 
reflood experiments, 11:27377 (R;GB) 
THETIS 80% blocked cluster experiment. Part 2. Single-phase 
cooling experiments, 11:27375 (R;GB) 
THETIS 80% blocked cluster experiment. Part 3. Forced 
reflood experiments, 11:27376 (R;GB) 
Fuel Cans 
Dimensional behaviour of LWR fuel, 11:27305 (RA;XA) 
Effects of the fast neutron irradiation on the mechanical 
properties of recrystallized Zircaloy-2 cladding, 11:27306 
(RA;XA) 
Irradiation creep test of Zircaloy-4 cladding, 11:27323 
(RA;XA) 
On-site evaluation of crud build-up and clad oxidation level, 
11:27327 (RA;XA) 
Transition stress in the creep of alpha phase zircaloy-4 at high 
temperature, 11:27320 (R;GB) 
Fuel Cycle 
Uranium-232 production in current design LWRs, 11:27315 
(R;US) 
Fuel Rods 
Determination of the irradiation time elapsed after release of 
volatile fission products in water reactor fuel, 11:27310 


(RA;XA) 
Dimensional behaviour of LWR fuel, 11:27305 (RA;XA) 
On-site evaluation of crud build-up and clad oxidation level, 
11:27327 (RA;XA) 
High Pressure Coolant 
RELAPS/MOD2 overview and developmental assessment 
results from TMI-1 plant transient analysis, 11:27416 
(BA;US) 
Loss of Coolant 
Possibilities of optimizing non-nuclear simulation of pressurized 
water reactor transients, 11:27387 (R;DE;In German) 
The movement of hydrogen following a pwr SB-LOCA, 
11:27439 (BA;US) 
Meltdown 
Investigations related to the chemical behaviour of methyl 
iodide at severe PWR-accidents, 11:27397 (R;DE;In 
German) 
XPS and EPXMA investigation and chemical speciation of 
aerosol samples formed in LWR core melting experiments, 
11:27396 (R;DE) 


Mockup 
THETIS 80% blocked cluster experiment. Part 4. Gravity 
reflood experiments, 11:27377 (R;GB) 
THETIS 80% blocked cluster experiment. Part 3. Forced 
reflood experiments, 11:27376 (R;GB) 
Pipes 
Degraded Piping Program. Phase II. Semiannual report, April- 
September 1985. Volume 3, 11:27404 (R;US) 
Pressure Vessels 
Theory of a new unfolding procedure in pressurized water 
reactor pressure vessel dosimetry and development of an 
associated benchmark data base, 11:27330 (J;US) 
Primary Coolant Circuits 
Modelling the behaviour of corrosion products in the primary 
heat transfer circuits of pressurised water reactors. A review 
of principles, 11:27319 (R;GB) 
Protection 


Manual of recent techniques for LWR radiation-field control, 

11:27386 (R;US) 
Reactor Accidents 

Evaluation of HECTR predictions of hydrogen transport, 
11:27442 (BA;US) 

PWR plant transient analyses using TRAC-PF1, 11:27415 
(BA;US) 

RELAPS5S/MOD2 overview and developmental assessment 
results from TMI-1 plant transient analysis, 11:27416 
(BA;US) 

Reactor Cooling Systems 

Break spectrum analyses for small break loss of coolant 
accidents in a RESAR-3S Plant, 11:27406 (R;US) 

Survey of natural-circulation cooling in U.S. pressurized water 
reactors, 11:27331 (J;US) 

Reactor Core Disruption 

A chemical equilibrium estimate of the aerosols produced in an 

overheated light water reactor core, 11:27413 (J;US) 
Reactor Cores 

Experimental and analytical investigation of quenching of 
superheated debris beds under top-reflood conditions. Final 
report, 11:27409 (R;US) 

Extension of the analytic nodal method to four energy groups, 
11:27347 (R;US) 

Reactor Kinetics 

Extension of the analytic nodal method to four energy groups, 

11:27347 (R;US) 
Reactor 

RELAPS5/MOD2 code assessment at the Idaho National 

Engineering Laboratory, 11:27408 (R;US) 
Reactor Safety 

Licensee Event Report (LER) compilation for month of 
March 1986. Volume 5, No. 3, 11:27403 (R;US) 

Nuclear plant analyzer development and analysis applications, 
11:27421 (BA;US) 

Reactor Safety 

Experimental and analytical investigation of quenching of 
superheated debris beds under top-reflood conditions. Final 
report, 11:27409 (R;US) 

Risk Assessment 

Review of zircaloy fuel cladding behavior in a loss-of-coolant 

accident, 11:27398 (R;DE) 
Seismic Effects 

Development of generic floor response spectra for equipment 

qualification for seismic loads, 11:27417 (BA;US) 
Systems Analysis 

Nuclear plant analyzer development and analysis applications, 
11:27421 (BA;US) 

RELAPS5S/MOD2 overview and developmental assessment 
results from TMI-1 plant transient analysis, 11:27416 
(BA;US) 


PYRANOMETERS 


Design 
Measurement properties of pyranometers, 11:27107 (RA;DE;In 
German) 


Specifications 
Measurement properties of pyranometers, 11:27107 (RA;DE;In 
German) 





PYRENE 
Decomposition 
Photochemical transformation of pyrene and benzo[a]pyrene 
vapor-deposited on eight coal stack ashes, 11:27916 (J;US) 
Photochemistry 
Photochemical transformation of pyrene and benzo[a]pyrene 
vapor-deposited on eight coal stack ashes, 11:27916 (J;US) 
PYRIDINE 
Electrochemistry 
Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 
Pattern Recognition 
Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 
Solvent Properties 
Extraction of organic compounds from solid samples, 11:27826 
(J;US) 
Solvent swelling of coal and coal macerals, 11:26858 (R;US) 
PYRIDINES 
See also ACRIDINES 
BIPYRIDINES 
PYRIDINE 


PYRIDINIUM COMPOUNDS 
QUINOLINES 


Chemical Preparation 
Hydrido carbonyl complexes of osmium(II) and ruthenium(II) 
containing polypyridyl ligands, 11:27909 (J;US) 
Chemical Reaction Kinetics 
Mechanism of electron transfer to 
pentoaammine(pyridine)cobalt(III) complexes by aliphatic 
radicals, hexaaquovanadium(II), and 
hexaammineruthenium(I]) ions, 11:27897 (J;US) 
Chemisorption 
Relative Raman scattering cross sections for chemisorbed and 
physisorbed pyridine molecules adsorbed on surface- 
enhanced Raman-scattering-active Ag films in ultrahigh 
vacuum: Local-field effects in the low-coverage regime, 
11:27720 (J;US) 
Electronic Structure 
Hydrido carbonyl complexes of osmium(II) and ruthenium(II) 
containing polypyridyl ligands, 11:27909 (J;US) 
Mass Spectroscopy 
Lewis acid enhanced emission of secondary molecular ions, 
11:27892 (R;US) 
Oxidation 
Lewis acid enhanced emission of secondary molecular ions, 
11:27892 (R;US) 
Raman Spectra 
Relative Raman scattering cross sections for chemisorbed and 
physisorbed pyridine molecules adsorbed on surface- 
enhanced Raman-scattering-active Ag films in ultrahigh 
vacuum: Local-field effects in the low-coverage regime, 
11:27720 (J;US) 
PYRIDINIUM COMPOUNDS 
Quantitative Chemical Analysis 
Comparison of various sensors in the potentiometric 
microdetermination of nitroform and perchlorate with 
cetylpyridinium chloride, 11:27887 (J;AT) 
PYRIDYL RADICALS 
Chemical Radiation Effects 
One- and two-electron reduction of aluminum and tin 
pyridylporphyrins. A kinetic spectrophotometric study, 
11:27928 (J;US) 
Reduction 
One- and two-electron reduction of aluminum and tin 
pyridylporphyrins. A kinetic spectrophotometric study, 
11:27928 (J;US) 
Spectrophotometry 
One- and two-electron reduction of aluminum and tin 
pyridylporphyrins. A kinetic spectrophotometric study, 
11:27928 (J;US) 
PYROCATECHIN 
See PYROCATECHOL 
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PYROCATECHOL 
Chemical Reactions 
Polymer-pendant ligand chemistry. 1. Reactions of 
organoarsonic acids and arsenic acid with catechol ligands 
bonded to polystryene-divinylbenzene and regeneration of 
the ligand site by a simple hydrolysis procedure, 11:27903 
(J;US) 
Hydrolysis 
Polymer-pendant ligand chemistry. 1. Reactions of 
organoarsonic acids and arsenic acid with catechol ligands 
bonded to polystryene-divinylbenzene and regeneration of 
the ligand site by a simple hydrolysis procedure, 11:27903 
(J;US) 
PYROLYTIC GASES 
Combustion 
Generic studies of advanced fluid bed air heater technology. 
Topical report Number 3. Task 3. Topping combustors and 
pyrolysis, 11:26896 (R;US) 
Combustion Properties 
Carbonization of forestal, agricultural, and agro-industrial 
waste as well as of organic municipal waste and practical 
utilization of the recovered product (char, gas, pyrolysis oil). 
Final report, 11:27080 (R;DE) 
PYROLYTIC OILS 
API Gravity 
Laboratory screening of thermal recovery processes for Tar 
Sand Triangle, 11:26951 (R;US) 
Chemical Composition 
Laboratory screening of thermal recovery processes for Tar 
Sand Triangle, 11:26951 (R;US) 
Combustion Properties 
Carbonization of forestal, agricultural, and agro-industrial 
waste as well as of organic municipal waste and practical 
utilization of the recovered product (char, gas, pyrolysis oil). 
Final report, 11:27080 (R;DE) 
Molecular Weight 
Laboratory screening of thermal recovery processes for Tar 
Sand Triangle, 11:26951 (R;US) 
Oil Yields 
Laboratory screening of thermal recovery processes for Tar 
Sand Triangle, 11:26951 (R;US) 
Viscosity 
Laboratory screening of thermal recovery processes for Tar 
Sand Triangle, 11:26951 (R;US) 
PYRROLIDONES 
Solvent Properties 
Extraction of organic compounds from solid samples, 11:27826 
(J;US) 


QUALITY ASSURANCE 
Organizing 
Investgation concerning the structure, critical analysis and 
improvement of the organization of quality assurance in the 
qualification of electrical equipment for nuclear power plants 
with new parts and in-service inspections. Final report, 
11:27349 (R;DE;In German) 
QUANTUM CHROMODYNAMICS 
Chiral Symmetry 
Vacuum stability and the dynamics of chiral symmetry 
breaking, 11:28911 (R;BR) 
Confinement 
Model of confinement in 2+ 1 dimensional QCD, 11:28829 
(R;BR) 
Exotic Resonances 
Heavy flavour hybrid mesons in QCD, 11:28772 (R;DE) 
Scale Invariance 
Dilaton and chiral-symmetry breaking, 11:28816 (J;US) 
Symmetry Breaking 
Dilaton and chiral-symmetry breaking, 11:28816 (J;US) 
Vacuum stability and the dynamics of chiral symmetry 
breaking, 11:28911 (R;BR) 
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QUANTUM ELECTRODYNAMICS 
Chiral Symmetry 
Vacuum stability and the dynamics of chiral symmetry 
breaking, 11:28911 (R;BR) 
Infrared Divergences 
Relation between the Kulish-Faddeev model and the 
Grammer-Yennie perturbation theory in the infrared 
problem in quantum electrodynamics, 11:28841 (R;JP) 
Perturbation Theory 
Relation between the Kulish-Faddeev model and the 
Grammer-Yennie perturbation theory in the infrared 
problem in quantum electrodynamics, 11:28841 (R;JP) 
Symmetry Breaking 
Vacuum stability and the dynamics of chiral symmetry 
breaking, 11:28911 (R;BR) 
QUANTUM FIELD THEORY 


See also LAGRANGIAN FIELD THEORY 
LATTICE FIELD THEORY 
PHI4-FIELD THEORY 
QUANTUM CHROMODYNAMICS 
QUANTUM ELECTRODYNAMICS 
QUANTUM GRAVITY 


Projection Operators 
Momentum projection of solitons including quantum 
corrections, 11:28844 (J;US) 
QUANTUM GRAVITY 
Minkowski Space 
Quantum instability of de Sitter space, 11:28975 (J;US) 
QUARK CONFINEMENT 
See BAG MODEL 
QUARK MATERIAL 
See QUARK MATTER 
QUARK MATTER 
Energy Density 
Stopping of heavy nuclei in relativistic heavy-ion collisions, 
11:28891 (J;US) 
Hadronic Particle Decay 
Decay of the baryon-rich quark-gluon plasma produced in 
relativistic heavy-ion collisions, 11:28914 (R;HU) 
Hydrodynamic Model 
Decay of the baryon-rich quark-gluon plasma produced in 
relativistic heavy-ion collisions, 11:28914 (R;HU) 
Nuclear Temperature 
A possible measurement of quark gluon plasma temperature in 
relativistic heavy ion collisions, 11:28807 (J;US) 
Particle Identification 
Meson radiation from quark-gluon plasma, 11:28847 (J;US) 
Phase Transformations 
Decay of the baryon-rich quark-gluon plasma produced in 
relativistic heavy-ion collisions, 11:28914 (R;HU) 
Potential Energy 
A nonrelativistic manybody potential model of quark and 
nuclear matter, 11:28846 (J;US) 
QUARK MODEL 


See also BAG MODEL 
COLOR MODEL 
STRING MODELS 


Baryon Number 
A chiral soliton model for nucleon and delta, 11:28804 (J;US) 
Solitons 
A chiral soliton model for nucleon and delta, 11:28804 (J;US) 
QUARK PLASMA 
See QUARK MATTER 
QUARK SEA 
See QUARK MATTER 
QUARK-GLUON PLASMA 


A hypothetical bound state of quark and antiquark. 
Fine Structure 
Progress in the description of heavy quarkonium, 11:28771 
G;US) 
QUARKS 
Particle Production 
Flavor tagging with muons at SLAC, 11:28764 (J;US) 
Study of heavy quark production with the Mark II at PEP, 
11:28765 (J;US) 


RADIATION ACCIDENTS 
Environmental impacts 


Photoproduction 
Latest results from the SLAC charm photoproduction 
experiment, 11:28766 (J;US) 
Weak Particle Decay 
Study of heavy quark production with the Mark II at PEP, 
11:28765 (J;US) 
QUARTZ 
Multi-Element Analysis 
Spectrographic analysis of metallic silicium and natural quartz, 
11:27803 (R;BR;In Portuguese) 
QUASI-ELASTIC SCATTERING 
Transition from quasi-elastic to deep-inelastic reactions, 
11:28887 (R;US) 
QUASI-FREE REACTIONS 
See also QUASI-ELASTIC SCATTERING 
Photoproduction 
(delta,p) reaction on light nuclei in the A(1232) resonance 
region, 11:28861 (R;JP) 
Pions 
(delta,p) reaction on light nuclei in the A(1232) resonance 
region, 11:28861 (R;JP) 
QUERCUS 
See OAKS 
QUINOLINES 
Denitrification 
Control of catalyst deactivation with ammonia. Quarterly 
report, December 1, 1985-February 28, 1986, 11:26845 
(R;US) 
Hydrogenation 
Control of catalyst deactivation with ammonia. Quarterly 
report, December 1, 1985-February 28, 1986, 11:26845 
(R;US) 


Metabolism of phenanthridine to phenanthridone by rat lung 
and liver microsomes after induction with benzo[a]pyrene 
and aroclor, 11:28597 (J;US) 

Mutagen Screening 

Metabolism of phenanthridine to phenanthridone by rat lung 
and liver microsomes after induction with benzo[a]pyrene 
and aroclor, 11:28597 (J;US) 

QUINONES 
See also ANTHRAQUINONES 
Desorption 

Catalytic gasification of graphite or carbon. Quarterly report, 

October 1, 1985-December 31, 1985, 11:26850 (R;US) 


R CODES 
Manuals 
Point-Mass Simulation Tool (PMAST) user’s manual, 11:27952 
(R;US) 
R PROCESS 
Nuclear Reaction Yield 
Beta-decay half-lives of new neutron-rich chromium-to-nickel 
isotopes and their consequences for the astrophysical r- 
process, 11:28877 (R;DE) 
RA-3 REACTOR 
Reactor 
Course of operators of the RA-3 reactor. Instrumentation and 
control, 11:27363 (R;AR;In Spanish) 
Reactor 
Course of operators of the RA-3 reactor. Instrumentation and 
control, 11:27363 (R;AR;In Spanish) 
RACIAL GROUPS 
See MINORITY GROUPS 
RADIATION ACCIDENTS 
Environmental Impacts 
Assessment of the public health impact from the accidental 
release of UF¢ at the Sequoyah Fuels Corporation Facility at 
Gore, Oklahoma (Docket No. 40-8027, License No. SUB- 
1010). Main report. Volume 1, 11:27055 (R;US) 





RADIATION ACCIDENTS 
Risk Assessment 


Risk Assessment 
Collective radiation doses following a hypothetical, very 
severe accident to an irradiated fuel transport flask 
containing AGR fuel, 11:27962 (R;GB) 
RADIATION CHEMISTRY 


Proceedings of the 4. International Seminar on Polymer 
Physics ‘Molecular Mobility, Transport Processes and 
Energy Transfer in Polymer Systems’. Abstracts of lectures 
and contributions, 11:27924 (R;DD) 

RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 

RADIATION DECONTAMINATION 
See DECONTAMINATION 

RADIATION DETECTORS 


See also DIELECTRIC TRACK DETECTORS 
GRAVITATIONAL WAVE DETECTORS 
POSITION SENSITIVE DETECTORS 
RADIOMETERS 
SCINTILLATION COUNTERS 
SHOWER COUNTERS 


Calibration Standards 
Gamma-ray standards for detector calibration. Summary report 
of a consultants’ meeting held at the Centre d'Etudes 
Nucleaires de Grenoble, France, 30-31 May 1985, 11:28938 
(R;XA) 
Status report of the ATR SPING-3A and detailed calibration 
guideline, 11:28145 (R;US) 
Research Programs 
Research in particles and fields. Semiannual status report, 1 
April-30 September 1985, 11:28656 (R;US) 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES 
Lawsuits 
Radiation tort litigation involving the United States and its 
contractors, 11:27425 (BA;US) 
RADIATION PROTECTION 
Manuals 
Manual of recent techniques for LWR radiation-field control, 
11:27386 (R;US) 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION TRANSPORT 
Isotope Effects 
Isotope effects in atomic resonance radiation transport, 
11:28717 (BA;US) 
Monte Carlo Method 
Phantom dosimetry calculations for use in radiation-effects 
correlations. Technical report, 1 April 1983-30 July 1984, 
11:28936 (R;US) 
RADICALS 
Not to be used for compound descriptions. 


See also HYDROXYL RADICALS 
PYRIDYL RADICALS 


Magnetic Resonance 
Time-domain magnetic resonance studies of short-lived radical 
pairs in liquid solution, 11:27920 (J;GB) 


Time-domain magnetic resonance studies of short-lived radical 
pairs in liquid solution, 11:27920 (J;GB) 
RADIO EQUIPMENT 
Interference 
Methods for developing jam-resistant security communications 
networks at fixed-site facilities, 11:27064 (R;US) 
RADIO RECEIVERS 
See RADIO EQUIPMENT 
RADIO TRANSMITTERS 
See RADIO EQUIPMENT 
RADIOACTIVE AEROSOLS 
Chemical Analysis 
Fission product release from fuel under LWR accident 
conditions, 11:27464 (BA;US) 
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Chemical State 
XPS and EPXMA investigation and chemical speciation of 
aerosol samples formed in LWR core melting experiments, 
11:27396 (R;DE) 
Moisture 
Effects of steam upon LWR radionuclide release plumes, 
11:27463 (BA;US) 
Radionuclide Migration 
Effects of steam upon LWR radionuclide release plumes, 
11:27463 (BA;US) 
Scrubbing 
Fission product scrubbing in ice compartments, 11:27432 
(BA;US) 
Vapor Condensation 
Effects of steam upon LWR radionuclide release plumes, 
11:27463 (BA;US) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
Chemical Analysis 
Separation of uranium microquantities from radioactive 
effluents and their spectrophotometric determination with 
DBM, 11:27791 (RA;BR;In Portuguese) 
Monitoring 
Results of the large area environmental monitoring around the 
Austrian Research Center Seibersdorf, 11:27051 (R;AT;In 
German) 
RADIOACTIVE GASEOUS WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE MATERIALS 


See also FISSION PRODUCTS 
RADIOACTIVE WASTES 


Monitoring 

Measurements of radioactive and xenobiotic substances in the 
biosphere in the Netherlands 1982, 11:28247 (R;NL;In 
Dutch) 

Measurements of radioactive and xenobiotic substances in the 
biosphere in the Netherlands 1983, 11:28248 (R;NL;In 
Dutch) 

Radioecological Concentration 

Results of measurements of the radioactive contamination of 
the biosphere in the Netherlands, compiled by the CCRX 
1983, 11:28348 (R;NL;In Dutch) 

Routing 

HM.-164: radioactive materials; routing and driver training 

requirements. Final report, 11:26984 (R;US) 
Transport Regulations 

HM.-164: radioactive materials; routing and driver training 

requirements. Final report, 11:26984 (R;US) 
RADIOACTIVE PARTICULATES 


See PARTICLES 
RADIOACTIVE AEROSOLS 


RADIOACTIVE TRACERS 


See RADIOPHARMACEUTICALS 
TRACER TECHNIQUES 


RADIOACTIVE WASTE DISPOSAL 
Understanding radioactive waste 130 Second 130 edition, 
11:27512 (B;US) 


Nuclear waste fund fee adequacy: an assessment. Revision, 

11:26988 (R;US) 
Comparative Evaluations 

Engineering evaluation of disposal alternatives for radioactive 
waste from remedial actions in and around Colonie, New 
York, 11:27007 (R;US) 

Engineering evaluation of disposal alternatives for radioactive 
waste from remedial actions in and around Maywood, New 
Jersey, 11:27008 (R;US) 

Containers 

An evaluation of the radiation resistance of high-density 

polyethylene, 11:27033 (BA;US) 
Data Compilation 

Thermochemical data for nuclear waste disposal, 11:27030 

(BA;NL) 
Decision 

Radioactive Waste Management System: Project Decision 

Schedule, 11:27509 (R;US) 
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Environmental Impacts 

Disposal of Hanford defense high-level, transuranic and tank 
wastes, Hanford Site, Richland, Washington. Draft 
environmental impact statement. Volume 2. Appendices A- 
L, 11:27003 (R;US) 

Disposal of Hanford defense high-level, transuranic and tank 
wastes, Hanford Site, Richland, Washington. Draft 
environmental impact statement. Volume 1, 11:27002 (R;US) 

Disposal of Hanford defense high-level, transuranic and tank 
wastes, Hanford Site, Richland, Washington. Draft 
environmental impact statement. Volume 3. Appendices M- 
V, 11:27004 (R;US) 


Nuclear waste fund fee adequacy: an assessment. Revision, 
11:26988 (R;US) 
Land Ownership 
Low-level radioactive waste disposal site transfer program, 
11:27036 (BA;US) 
Planning 
Radioactive Waste Management System: Project Decision 
Schedule, 11:27509 (R;US) 
Public Information 
Near-term public information products program, FY 86-87, 
11:27010 (R;US) 
What do nearby communities want to know about high-level 
waste disposal?, 11:27039 (BA;US) 
Public Relations 
What do nearby communities want to know about high-level 
waste disposal?, 11:27039 (BA;US) 
Radiation Doses 
Biosphere modelling for a HLW repository - scenario and 
parameter variations, 11:28349 (R;CH) 
Radionuclide Migration 
Biosphere modelling for a HLW repository - scenario and 
parameter variations, 11:28349 (R;CH) 
Thermochemical data for nuclear waste disposal, 11:27030 
(BA;NL) 
Regulations 
Economics of 10 CFR Part 61, 11:27037 (BA;US) 
Research Programs 
Defense waste and byproducts management monthly report, 
11:27023 (R;US) 
Salt Caverns 
Petrography, fine stratigraphy and petrofacies of the Stassfurt 
rock salt (Zechstein 2) in the development region of ASSE 
II salt mine near Brunswick, 11:27013 (R;DE;In German) 
Site Selection 
Selection and investigation of sites for the disposal of 
radioactive wastes in hydraulically induced subsurface 
fractures, 11:27026 (R;US) 
What do nearby communities want to know about high-level 
waste disposal?, 11:27039 (BA;US) 
Site Surveys 
Instrument reliability for high-level nuclear waste repository 
applications, 11:27045 (BA;US) 
RADIOACTIVE WASTE FACILITIES 


Effect of waste age on the design of a geologic repository 
(NNWSI project), 11:27001 (R;US) 

Ground motion evaluations at Yucca Mountain, Nevada, with 
applications to repository conceptual design and siting 
(NNWSD), 11:28630 (R;US) 

Seismic Effects 

Ground motion evaluations at Yucca Mountain, Nevada, with 
applications to repository conceptual design and siting 
(NNWSD), 11:28630 (R;US) 

Site Selection 

Ground motion evaluations at Yucca Mountain, Nevada, with 
applications to repository conceptual design and siting 
(NNWSD), 11:28630 (R;US) 

Technical progress report: Rhode Island crystalline repository 
project, calendar year 1985, 11:27006 (R;US) 

RADIOACTIVE WASTE MANAGEMENT 
Regulations 

Management of solid radioactive wastes from the TMI-2 

accident a regulatory perspective, 11:27038 (BA;US) 


RADIOACTIVE WASTE PROCESSING 
Alpha-Bearing Wastes 
Proceedings of the US/FRG Workshop on immobilization of 
TRU wastes in cement. Summary, 11:27020 (R;US) 
Denitration 
Chemical denitration of nitric acid containing low and 
intermediate level effluents with formic acid, 11:27016 
(R;DE;In German) 
Environmental Impacts 
Disposal of Hanford defense high-level, transuranic and tank 
wastes, Hanford Site, Richland, Washington. Draft 
environmental impact statement. Volume 2. Appendices A- 
L, 11:27003 (R;US) 
Hot Pressing 
Hot isostatic pressing (HIP) - technique, use and economy, 
11:27636 (R;DE;In German) 
Meetings 
Proceedings of the US/FRG Workshop on immobilization of 
TRU wastes in cement. Summary, 11:27020 (R;US) 
Radiation Doses 
Disposal of Hanford defense high-level, transuranic and tank 
wastes, Hanford Site, Richland, Washington. Draft 
environmental impact statement. Volume 2. Appendices A- 
L, 11:27003 (R;US) 
Research Programs 
Defense waste and byproducts management. Monthly report, 
11:27022 (R;US) 
Defense waste and byproducts management monthly report, 
11:27023 (R;US) 
Solidification 
Proceedings of the US/FRG Workshop on immobilization of 
TRU wastes in cement. Summary, 11:27020 (R;US) 
Removal, treatment, and R & D of special waste at TMI-2, 
11:27034 (BA;US) 
Vitrification 
Ferrous/ferric Mossbauer analysis of simulated nuclear waste 
glass with and without computer fitting, 11:27028 (J;US) 
RADIOACTIVE WASTE STORAGE 
Research Programs 
Defense waste and byproducts management. Monthly report, 
11:27022 (R;US) 
Site Surveys 
Instrument reliability for high-level nuclear waste repository 
applications, 11:27045 (BA;US) 
RADIOACTIVE WASTES 
See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
Understanding radioactive waste 130 Second 130 edition, 
11:27512 (B;US) 
Calorimetry 
Non-destructive assay of plutonium bearing samples by 
calorimetry and gamma spectrometry, 11:27815 (R;US) 
Environmental Transport 
Model predicts impact of uranium mill wastes, 11:28343 (J;US) 
Gamma Spectroscopy 
Non-destructive assay of plutonium bearing samples by 
calorimetry and gamma spectrometry, 11:27815 (R;US) 
Materials Recovery 
Technology for recovery of by-products, 11:27043 (BA;US) 
Qualitative Chemical Analysis 
Non-destructive assay of plutonium bearing samples by 
calorimetry and gamma spectrometry, 11:27815 (R;US) 
Rail Transport 
A preliminary analysis of the risk of transporting nuclear waste 
to potential candidate commercial repository sites, 11:26986 
(BA;US) 
Road Transport 
A preliminary analysis of the risk of transporting nuclear waste 
to potential candidate commercial repository sites, 11:26986 
(BA;US) 
Solidification 
Crystal chemistry of ABO, compounds, 11:27042 (J;US) 





RADIOACTIVE WASTES 
Underground Storage 


Underground Storage 
Adsorption of nuclides on hydrous oxides: sorption isotherms 
on natural materials, 11:27040 (J;US) 
Waste Transportation 
Transportation research activities in support of nuclear waste 
management programs, 11:26987 (BA;US) 
RADIOBIOLOGY 
Research Programs 
REP annual report 1983, 11:28533 (R;NL) 
RADIOCHEMISTRY 
Research Programs 
National Institute for Nuclear Physics and High Energy 
Physics, Section K. Annual report, January 1981-June 1982, 
11:28869 (R;NL) 
RADIOCRYSTALLOGRAPHY 
See CRYSTALLOGRAPHY 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOECOLOGICAL CONCENTRATION 
Meetings 
Radioactivity survey data in Japan, 11:28355 (R;JP) 
RADIOFREQUENCY SYSTEMS 
See RF SYSTEMS 
RADIOGRAPHS 
See IMAGES 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOGRAPHY (INDUSTRIAL) 
See INDUSTRIAL RADIOGRAPHY 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 
See RADIOPHARMACEUTICALS 
RADIOISOTOPES 


See also ALPHA DECAY RADIOISOTOPES 
BETA DECAY RADIOISOTOPES 
NEUTRON-RICH ISOTOPES 


Isotope Production 
Economical and technical feasibility study of some 
radioisotopes production for medical application, 11:27374 
(R;BR;In Portuguese) 
Concentration 
Instream contaminant study. Summary report, Task 5, 11:28390 
(R;US) 
RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIOLOGY 
For the use of radiant energy in medicine. 


See also BIOMEDICAL RADIOGRAPHY 
RADIOTHERAPY 


Radiation Protection 
DIN standards for medical applications of ionizing radiation, 
11:28475 (R;DE;In German) 
RADIOMETERS 
Calibration 
Basis of radiometry, 11:27106 (RA;DE;In German) 
RADIOMETRIC ANALYSIS 
Comparative Evaluations 
Progress in the methods for analyses and measurements of 
environmental radionuclides, 11:27812 (R;JP;In Japanese) 
RADIONUCLIDE MIGRATION 
In environment. 
Adsorption of nuclides on hydrous oxides: sorption isotherms 
on natural materials, 11:27040 (J;US) 
Full-scale leaching study of commercial reactor waste forms, 
11:27035 (BA;US) 
Calculations 


Estimation of local marine dispersion of radionuclides from 
hydrographic survey data, 11:28402 (R;GB) 
Models 


Foreign trip report: International Nuclide Transport Code 
Intercomparison Study (INTRACOIN) workshop and 
coordinating committee meeting, Interlaken, Switzerland, 
February 15-20, 1982, 11:26991 (R;US) 

Research Programs 

Laboratory and field studies related to the Radionuclide 

Migration project. Progress report, October 1, 1984- 


ERA-11/12 / 216S 


September 30, 1985 (Applicable to NNWSI project), 
11:27049 (R;US) 
RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
Evaluation 
Synthesis and evaluation of radioiodinated terminal-substituted 
5-iodo-(2-thienyl) fatty acids as new myocardial imaging 
agents, 11:28486 (J;US) 
Synthesis 
Synthesis and evaluation of radioiodinated terminal-substituted 
5-iodo-(2-thienyl) fatty acids as new myocardial imaging 
agents, 11:28486 (J;US) 
Uptake 
Tetracycline treatment of periodontal disease in the beagle 
dog, 11:28492 (J;DK) 
RADIOSURGERY 


See RADIOTHERAPY 
SURGERY 


RADIOTHERAPY 
Comparative Evaluations 

Partial advice 6 concerning results of cancer therapy. 
Appendix of the advice concerning radiotherapy, 11:28470 
(RA;NL;In Dutch) 

Image Processing 

Development of an imaging system for patient set-up 
monitoring during radiotherapeutic treatment with high 
energy photons, 11:28477 (R;NL) 

Management 

Partial advice 3 concerning physico-technical factors. 
Appendix of the advice concerning radiotherapy, 11:28474 
(RA;NL;In Dutch) 

Medical Personnel 

Partial advice 5 concerning management. Appendix of the 
advice concerning radiotherapy, 11:28469 (RA;NL;In 
Dutch) 

Planning 

Advice concerning radiotherapy. Made by a commission of the 
Dutch Board of Health, 11:28472 (R;NL;In Dutch) 

Partial advice 3 concerning physico-technical factors. 
Appendix of the advice concerning radiotherapy, 11:28474 
(RA;NL;In Dutch) 

Quality Control 

Partial advice 3 concerning physico-technical factors. 
Appendix of the advice concerning radiotherapy, 11:28474 
(RA;NL;In Dutch) 

Research Programs 

Partial advice 7 concerning national organization cancer 
treatment. Appendix of the advice concerning radiotherapy, 
11:28471 (RA;NL;In Dutch) 

Socio-Economic Factors 

Partial advice 5 concerning management. Appendix of the 
advice concerning radiotherapy, 11:28469 (RA;NL;In 
Dutch) 

Standardized Terminology 

Partial advice 2 concerning terminology in radiotherapy. 
Appendix of the advice concerning radiotherapy, 11:28468 
(RA;NL;In Dutch) 

Technology Assessment 

Partial advice 4 concerning clinical radiotherapeutical factors. 
Appendix of the advice concerning radiotherapy, 11:28473 
(RA;NL;In Dutch) 

Thermoluminescent Dosimetry 

In vivo thermoluminescent dosimetry on the radiotherapy of 
lymphomas, esophageal and uterine tumour, 11:28518 
(R;BR;In Portuguese) 

RADIOWAVE RADIATION 


See also LONG WAVE RADIATION 
SOLAR RADIO BURSTS 


Electric Fields 
Studies of the electric-field distribution in biological bodies - 
experimental dosimetry at radiofrequencies. Final report, 
December 1981-September 1985, 11:28599 (R;US) 
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Interactions 
Production and control of ion-cyclotron instabilities in the 
high-latitude ionosphere by high-power radio waves. 
Memorandum report, 11:28673 (R;US) 
RADIUM 
Sorption 
Sorption of uranium and radium by biotite, muscovite, and 
phlogopite, 11:27046 (J;US) 
Sorption of trace constituents from aqueous solutions onto 
secondary minerals. II. Radium, 11:27835 (J;US) 
RADIUM F 
See POLONIUM 210 
RADON 
Biological Accumulation 
Radon and its daughters in vivo, 11:28547 (J;KR;KO) 
Exhalation 
Radon and its daughters in vivo, 11:28547 (J;KR;KO) 
Natural Occurrence 
Nationwide occurrence of radon and other natural 
radioactivity in public water supplies, 11:28403 (R;US) 
Radioecological Concentration 
Nationwide occurrence of radon and other natural 
radioactivity in public water supplies, 11:28403 (R;US) 
RADON 222 
Dose Commitments 
Estimation of the radiation exposure of the general public due 
to radon and its short lived decay products in German 
houses and in outdoor air, 11:28522 (R;DE;In German) 
RAILGUN ACCELERATORS 
Heating 
Railgun conductor heating from multiple current pulses, 
11:29081 (R;US) 
Uses 
Electromagnetic railgun and its applications, 11:27977 (TG;US) 
RAINOUT 


Scramjet sidewall burning: preliminary shock tunnel results, 
11:27942 (R;AU) 
RANGELANDS 
Management 
Assessing range management alternatives using simulation 
models, 11:28512 (R;US) 
RANKINE CYCLE 
Waste Heat Utilization 
Waste heat recovery in industry by use of organic rankine 
cycle systems (ORCS). Final report, 11:27572 (R;DE;In 
German) 
RARE EARTH COMPLEXES 


See also ERBIUM COMPLEXES 
LANTHANUM COMPLEXES 
YTTERBIUM COMPLEXES 


Chemical Preparation 

Potential lanthanide ion selective reagents. 3. Metal complex 
formation with 1,7-diaza-4,10-13-trioxacyclopentadecane- 
N,N’-diacetic acid, 11:27898 (J;US) 

Use of N-methylmorpholine for lanthanide complexes 
formation, 11:27844 (RA;BR;In Portuguese) 

Infrared Spectra 

Additional studies about complexes between lanthanide salts 
and 1,2-bis(propylsulfinyl) ethane, 11:27845 (RA;BR;In 
Portuguese) 

Coordination compounds between triphenularsineoxide 
(TPAsO) and lanthanide (III) hexafluorophosphates. 
Consideration about their infrared spectra, 11:27846 
(RA;BR;In Portuguese) 

NMR Spectra 
Additional studies about complexes between lanthanide salts 
and 1,2-bis(propylsulfinyl) ethane, 11:27845 (RA;BR;In 
Portuguese) 
Stability 
Potential lanthanide ion selective reagents. 3. Metal complex 
formation with 1,7-diaza-4,10-13-trioxacyclopentadecane- 
N,N’-diacetic acid, 11:27898 (J;US) 
RARE EARTH COMPOUNDS 
See also EUROPIUM COMPOUNDS 


GADOLINIUM COMPOUNDS 
HOLMIUM COMPOUNDS 
LANTHANUM COMPOUNDS 
PRASEODYMIUM COMPOUNDS 


Crystal Structure 
Crystal chemistry of ABO, compounds, 11:27042 (J;US) 
Lattice Parameters 
Cell volumes of APO,, AVO,, and ANbO, compounds, where 
A = Sc, Y, La-Lu, 11:27713 ;DK) 
Stability 
Crystal chemistry of ABO, compounds, 11:27042 (J;US) 
Structural Chemical Analysis 
Synthesis and characterization of phosphates containing alkali 
metals and plutonium or lanthanides, 11:27875 (J;CH) 
Synthesis 
Synthesis and characterization of phosphates containing alkali 
metals and plutonium or lanthanides, 11:27875 (J;CH) 
RARE EARTH NUCLEI 
For nuclear properties of rare earths. 


See also DYSPROSIUM 158 
ERBIUM 168 
PROMETHIUM 145 


Nuclear Electric Moments 
Influence of zero-point vibrations on multipole moments of 
rare earth nuclei, 11:28907 (R;DE) 
RARE EARTHS 


See also EUROPIUM 
NEODYMIUM 
SAMARIUM 


Absorption Spectroscopy 

Determination of rare earth elements (REE) in technologic 
materials by activation analysis and atomic absorption 
spectrometry, 11:27799 (RA;CS) 

Determination of selected lanthanoid elements by atomic- 
absorption spectroscopy using electrothermal atomization, 
11:27811 (R;ZA) 

Activation Analysis 

Determination of rare earth elements (REE) in technologic 
materials by activation analysis and atomic absorption 
spectrometry, 11:27799 (RA;CS) 

Determination of the concentration of some rare earths in 
GSN standard rock by neutron activation analysis, 11:27779 
(RA;BR;In Portuguese) 


Spectrographic determination of some lanthanides and hafnium 
in aluminium oxide, 11:27789 (RA;BR;In Portuguese) 
Information Dissemination 
Diagnostic study about lanthanides (rare earths). Brazilian 
situation, 11:27502 (R;BR;In Portuguese) 
Reviews 
Diagnostic study about lanthanides (rare earths). Brazilian 
situation, 11:27502 (R;BR;In Portuguese) 
X-Ray Fluorescence Analysis 
Spectrographic determination of some lanthanides and hafnium 
in aluminium oxide, 11:27789 (RA;BR;In Portuguese) 
RATS 
Behavior 
60-Hz electric fields: detection by female rats, 11:28606 (J;US) 
Emphysema 
Experimental pulmonary emphysema induced in the rat by 
intratracheally administered elastase: morphogenesis, 
11:28591 (J;US) 
RDF 
See REFUSE DERIVED FUELS 
REACTION INTERMEDIATES 
Dimers 
Transient phenomena in the pulse radiolysis of retinyl 
polyenes. 5. Association of radical cations with parent 
molecules, 11:27925 (J;US) 
REACTOR ACCIDENTS 
See also ATWS 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
REACTOR CORE DISRUPTION 
Actinide Nuclei 
Preliminary investigations of the significance of the ingestion 
pathway following accidental releases with actinides, 
11:27395 (R;DE) 





Simulation 
A plant analyzer for high-speed interactive simulation of bwr 
plant transients, 11:27419 (BA;US) 
MELPROG code development and methods, 11:27451 
(BA;US) 
Overview of the MELCOR risk code development program, 
11:27469 (BA;US) 
PWR plant transient analyses using TRAC-PF1, 11:27415 
(BA;US) 
Thermal-hydraulic process modeling in risk analysis: an 
assessment of the relevant phenomena, 11:27438 (BA;US) 
Cost Estimation 
Evaluation of severe accident safety system value based on 
averting financial risks, 11:27434 (BA;US) 
Data Covariances 
Evaluation of the sensitivity of reactor risks to uncertainties, 
11:27435 (BA;US) 
Plans 


Guide for technical advisers of the disaster control service 
management for nuclear emergencies. Recommendation of 
the Committee for ‘Emergency protection plans for the 
vicinity of nuclear installations’, a member of the Radiation 
Protection Commission, 11:27367 (R;DE;In German) 

Fission Product Release 

Analysis of ingestion doses from a range of postulated Magnox 

reactor releases, 11:27382 (R;GB) 
Heat Transfer 

Thermal-hydraulic process modeling in risk analysis: an 

assessment of the relevant phenomena, 11:27438 (BA;US) 
Hydraulics 

Thermal-hydraulic process modeling in risk analysis: an 

assessment of the relevant phenomena, 11:27438 (BA;US) 
Risk Assessment 

Analysis of ingestion doses from a range of postulated Magnox 
reactor releases, 11:27382 (R;GB) 

Effects of control system failures on transients, accidents, and 
core-melt frequencies at a General Electric boiling water 
reactor, 11:27407 (R;US) 

Evaluation of the sensitivity of reactor risks to uncertainties, 
11:27435 (BA;US) 

Overview of the MELCOR risk code development program, 
11:27469 (BA;US) 

Thermal-hydraulic process modeling in risk analysis: an 
assessment of the relevant phenomena, 11:27438 (BA;US) 

REACTOR ARGENTIN-3 
See RA-3 REACTOR 
REACTOR CELLS 
Neutron Diffusion Equation 

Recent methods for calculating anisotropic neutron diffusion in 

fast reactor lattice cells, 11:27348 (R;DE;In German) 
REACTOR COMPONENTS 


See also BREEDING BLANKETS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 


Performance Testing 
An overview of equipment survivability studies at Sandia 
National Laboratories (SNL), 11:27452 (BA;US) 
Assurance 


Investgation concerning the structure, critical analysis and 
improvement of the organization of quality assurance in the 
qualification of electrical equipment for nuclear power plants 
with new parts and in-service inspections. Final report, 
11:27349 (R;DE;In German) 

Service Life 

An overview of equipment survivability studies at Sandia 

National Laboratories (SNL), 11:27452 (BA;US) 
Cleaning 


Removal of radioactive sodium from experimental breeder 
reactor-II components and conversion to a disposable solid 
waste: alcohol recovery, 11:27341 (J;US) 

REACTOR CONTROL SYSTEMS 
Control system for a small fission reactor, 11:27364 (P;US) 
Failures 


Effects of control system failures on transients, accidents, and 
core-melt frequencies at a General Electric boiling water 
reactor, 11:27407 (R;US) 

REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
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Heat Transfer 

Break spectrum analyses for small break loss of coolant 
accidents in a RESAR-3S Plant, 11:27406 (R;US) 

Potential for entrainment of sodium into expanding multiphase 
HCDA bubbles by Rayleigh-Taylor instability, 11:27380 
(R;US) 

Hydraulics 

Break spectrum analyses for small break loss of coolant 
accidents in a RESAR-3S Plant, 11:27406 (R;US) 

Potential for entrainment of sodium into expanding multiphase 
HCDA bubbles by Rayleigh-Taylor instability, 11:27380 
(R;US) 

Natural Convection 

Survey of natural-circulation cooling in U.S. pressurized water 

reactors, 11:27331 (J;US) 
Pumps 

Development of a reactor coolant pump monitoring and 
diagnostic system. Final report, October 1980-April 1985, 
11:27350 (R;US) 

Reviews 

Survey of natural-circulation cooling in U.S. pressurized water 

reactors, 11:27331 (J;US) 
Steam Generators 

Break spectrum analyses for small break loss of coolant 

accidents in a RESAR-3S Plant, 11:27406 (R;US) 
Surveys 
Survey of natural-circulation cooling in U.S. pressurized water 
reactors, 11:27331 (J;US) 
Ultrasonography 
Fast ultrasonic imaging in a liquid filled pipe, 11:27353 (J;US) 
REACTOR CORE DISRUPTION 
Computerized Simulation 

Mimas: an integrated degraded-core analysis code, 11:27460 

(BA;US) 
Heat Transfer 

Potential for entrainment of sodium into expanding multiphase 
HCDA bubbles by Rayleigh-Taylor instability, 11:27380 
(R;US) 

Hydraulics 

Potential for entrainment of sodium into expanding multiphase 
HCDA bubbles by Rayleigh-Taylor instability, 11:27380 
(R;US) 

REACTOR CORES 
Cooling 

Remaining uncertainties in predicting the coolability limits of a 

degraded reactor core, 11:27465 (BA;US) 
Dryout 

An analytic model for predicting dryout and quench behavior 

in a volumetrically heated particle bed, 11:27467 (BA;US) 
Heat Transfer 

Microwave heating simulations of nuclear energy generation in 

volume-boiling pool systems: experiments, 11:27381 (R;US) 
Hydraulics 

Microwave heating simulations of nuclear energy generation in 

volume-boiling pool systems: experiments, 11:27381 (R;US) 
Interactions 

Aerosol generation from sparging of molten pools of corium 
by gases released during core-concrete interactions, 11:27433 
(BA;US) 

Meltdown 

Experimental and analytical investigation of quenching of 
superheated debris beds under top-reflood conditions. Final 
report, 11:27409 (R;US) 

Neutron Flux 
Extension of the analytic nodal method to four energy groups, 
11:27347 (R;US) 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR LATTICES 
Neutron Diffusion Equation 

Recent methods for calculating anisotropic neutron diffusion in 

fast reactor lattice cells, 11:27348 (R;DE;In German) 
REACTOR MATERIALS 

To be assigned in conjunction with the specific descriptor for the 
material used in a reactor, provided this descriptor is not yet up- 
posted to reactor materials. 
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See also NUCLEAR FUELS 
Chemical Reactions 
Fission product chemistry in the primary system, 11:27454 
(BA;US) 
Evaporation 
A chemical equilibrium estimate of the aerosols produced in an 
overheated light water reactor core, 11:27413 (J;US) 
Exoelectrons 
Proceedings of the conference on reactor material and 
exoelectron emission, 11:27645 (R;JP;In Japanese) 
Fuel-Coolant Interactions 
Hydrogen-generating reactions in LWR severe accidents, 
11:27427 (BA;US) 
Meetings 
Proceedings of the conference on reactor material and 
exoelectron emission, 11:27645 (R;JP;In Japanese) 
Quantitative Chemical Analysis 
A chemical equilibrium estimate of the aerosols produced in an 
overheated light water reactor core, 11:27413 (J;US) 
Research Programs 
Further work to investigate the carburisation behaviour of 
steels in sodium, 11:27336 (R;GB) 
REACTOR OPERATION 
Transients 
RELAP5S/MOD2 code assessment at the Idaho National 
Engineering Laboratory, 11:27408 (R;US) 
REACTOR OPERATORS 
Training 
Course of operators of the RA-3 reactor. Instrumentation and 
control, 11:27363 (R;AR;In Spanish) 
REACTOR SAFETY 
Cost Estimation 
Evaluation of severe accident safety system value based on 
averting financial risks, 11:27434 (BA;US) 


eetings 
Study of the nuclear reactor safety, 11:27393 (R;KR;In 
Korean) 
REACTORS 


See also GAS COOLED REACTORS 
POWER REACTORS 
RESEARCH AND TEST REACTORS 
WATER COOLED REACTORS 


Multi-Channel Analyzers 
Applications of a portable MCA in nuclear safeguards, 
11:27365 (J;US) 
RECIPROCAL TRANSLOCATIONS 
See CHROMOSOMAL ABERRATIONS 
RECOMBINATION 
Of electrons, holes, ions, radicals or atoms. 
Chemical Reaction Kinetics 
Disproportionation and combination of ethyl radicals in 
aqueous solution, 11:27915 (J;US) 


Delayed Radiation Effects 
Effectiveness of radiation treatments on the rectum of the 
WAG/Rij rat, 11:28535 (RA;NL) 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING (FUEL) 
See REPROCESSING 
REDOX REACTIONS 
Time 
Computer controlled investigation of photoredox reactions. 
Application on photoredox evolution, 11:27110 (RA;DE) 
REDUCTASES 
See OXIDOREDUCTASES 
REDUCTION 
For chemical reactions only. 
Catalysts 
Achieving environmental goals: is control technology ready 
for coal, 11:27260 (RA;US) 
Control techniques for the emission of noxious gases for boilers 
firing Rhinish brown coals, 11:27262 (RA;US) 
Chemical Reaction Kinetics 
Disproportionation and combination of ethyl radicals in 
aqueous solution, 11:27915 (J;US) 
REFERENCE MATERIALS (STANDARD) 
See CALIBRATION STANDARDS 


REFRACTORIES 
Chemical Reactions 
VPI-3 alkali attack of coal gasifier refractory linings. Progress 
report No. 5, January 1, 1986-March 31, 1986, 11:26833 
(R;US) 
REFRIGERATORS 
See also MAGNETIC REFRIGERATORS 


Direct fired heat exchanger, 11:27560 (P;US) 
Heat Exchangers 
Direct fired heat exchanger, 11:27560 (P;US) 
REFUSE DERIVED FUELS 
Combustion 
Test firing refuse-derived fuel in an industrial coal-fired boiler, 
11:27583 (R;US) 
REGRESSION ANALYSIS 
Calculation Methods 
Algorithms for Bayesian variable selection in regression, 
11:28981 (R;US) 
REINDEER 
See DEER 
REINFORCED CONCRETE 
Mechanical Properties 
Strength and thermal properties of ESTACRON. Final report, 
11:27728 (R;US) 
Thermal Conductivity 
Strength and thermal properties of ESTACRON. Final report, 
11:27728 (R;US) 
REINFORCED MATERIALS 
See also REINFORCED CONCRETE 
Mechanics 
Mechanics research directions in composites and 
manufacturing technologies, 11:27599 (R;US) 
RELATIVISTIC PLASMA 
Collective Excitations 
A new interpretation of virtual cathode oscillations, 11:29053 
(BA;US) 
Distribution Functions 
A thermal distribution function for relativistic magnetically 
insulated electron flows, 11:29029 (J;US) 
Physical processes in relativistic large aspect ratio diodes, 
11:28697 (R;IL;In Hebrew) 
Electron Beams 
Physical processes in relativistic large aspect ratio diodes, 
11:28697 (R;IL;In Hebrew) 
Equilibrium 
A thermal distribution function for relativistic magnetically 
insulated electron flows, 11:29029 (J;US) 
Ion Wave Instability 
Filamentation instability of ion acoustic waves driven by a 
relativistic electron beam, 11:29054 (BA;US) 
Nonlinear Problems 
A new interpretation of virtual cathode oscillations, 11:29053 
(BA;US) 
Plasma Drift 
A thermal distribution function for relativistic magnetically 
insulated electron flows, 11:29029 (J;US) 
Plasma Simulation 
A new interpretation of virtual cathode oscillations, 11:29053 
(BA;US) 
Two-Stream Instability 
Filamentation instability of ion acoustic waves driven by a 
relativistic electron beam, 11:29054 (BA;US) 
RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 
REMEDIAL ACTION 
Audits 
Audit report on properties targeted for cleanup under the 
Uranium Mill Tailings Remedial Action Project, 
Albuquerque, New Mexico, 11:27053 (R;US) 
Low-Level Radioactive Wastes 
Engineering evaluation of disposal alternatives for radioactive 
waste from remedial actions in and around Colonie, New 
York, 11:27007 (R;US) 





REMEDIAL ACTION 
Low-Level Radioactive Wastes 


Engineering evaluation of disposal alternatives for radioactive 
waste from remedial actions in and around Maywood, New 
Jersey, 11:27008 (R;US) 

Research Programs 
Environmental Sciences Division annual progress report for 
period ending September 30, 1985, 11:28279 (R;US) 
RENE 41 


ion 
Application of diffusion theory to the analysis of hydrogen 
desorption data at 25 deg C, 11:27651 (R;US) 
RENEWABLE ENERGY SOURCES 


See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 
SOLAR ENERGY 
WIND POWER 


Energy supplies in developing countries, 11:27536 (RA;DE;In 
German) 
Demonstration Programs 
Evaluation of the energy demonstration program - KOM(85) 
29 endg./2, 11:27506 (R;DE;In German) 


Information availability in support of renewable energy R & 
D. Final report, 11:27535 (R;US) 
Meetings 
Energy in transition: proceedings, 11:29112 (B;US) 
State of Washington/Bonneville Power Administration 
informational meeting: proceedings, 11:29101 (R;US) 
Research Programs 
Information availability in support of renewable energy R & 
D. Final report, 11:27535 (R;US) 
REPAIR 
Recommendations 
Discussion of critical issues, 11:27257 (RA;US) 
REPROCESSING 
See also PUREX PROCESS 
THOREX PROCESS 
Denitration 
Report of short term research group on environment safety in 
nuclear fuel cycle, 1983, 11:26980 (R;JP;In Japanese) 
Organic Solvents 
Continuous washing of the solvent used in liquid-liquid 
separation processes, 11:27795 (RA;BR;In Portuguese) 
Solvent Extraction 
Experience of extraction process in PWR spent fuel (- 20,000 
MWD/MTVU) reprocessing, 11:26978 (RA;JP) 
Report of short term research group on environment safety in 
nuclear fuel cycle, 1983. 11:26980 (R;JP;In Japanese) 
Solvents 
Analysis and development of methods for the recovery of tri- 
n-butylphosphate (TBP)-30%v/v-degraded dodecane, 
11:26976 (R;BR;In Portuguese) 
REPRODUCTION 
Comparative Evaluations 
Physiologic response of elk to differences in winter range 
quality, 11:28328 (J;US) 
REPUBLIC OF CHINA 
See TAIWAN 
REPUBLIC OF KOREA 
Fuel Cycle 
International nuclear fuel cycle fact book. Revision 6, 11:27018 
(R;US) 
RESEARCH AND TEST REACTORS 
Fuel Plates 
Thermal compatibility studies of unirradiated uranium silicide 
dispersed in aluminum, 11:26971 (J;US) 
RESEARCH PROGRAMS 
To be used jointly with descriptor(s) for subject field and/or 
organization: concerned. 


Application of tracers to acid precipitation studies, 11:28263 


Coalbed methane modeling analysis, 11:26878 (R;US) 
RESID 
See PETROLEUM RESIDUES 
RESIDENCES 
See HOUSES 
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RESIDENTIAL BUILDINGS 
See also HOUSES 
MOBILE HOMES 
Air Conditioning 
The electrical analog: RC networks for heat transfer 
calculations, 11:27562 (J;US) 
Air Quality 
Residential ventilation and heat recovery with air-to-air heat 
exchangers, 11:27564 (J;US) 
Air Source Heat Pumps 
Comparison of field performance of a high-efficiency heat 
pump with and without a desuperheater water heater, 
11:27569 (J;US) 
Calculation Methods 
Calculation methods for judging energy conservation measures 
for residential buildings, 11:27548 (RA;DE;In German) 
Construction 
Low rise multi-family housing: a preliminary survey of 
building characteristics and prototype development, 11:27555 
(R;US) 
Energy Conservation 
Calculation methods for judging energy conservation measures 
for residential buildings, 11:27548 (RA;DE;In German) 
Energy Consumption 
Low rise multi-family housing: a preliminary survey of 
building characteristics and prototype development, 11:27555 
(R;US) 
Heat Exchangers 
Residential ventilation and heat recovery with air-to-air heat 
exchangers, 11:27564 (J;US) 
Indoor Air Pollution 
Residential ventilation and heat recovery with air-to-air heat 
exchangers, 11:27564 (J;US) 
Natural Radioactivity 
Estimation of the radiation exposure of the general public due 
to radon and its short lived decay products in German 
houses and in outdoor air, 11:28522 (R;DE;In German) 
Photovoltaic Power Supplies 
Microcomputer control of a residential photovoltaic power 
conditioning system, 11:27169 (J;US) 
Space Heating 
The electrical analog: RC networks for heat transfer 
calculations, 11:27562 (J;US) 
Ventilation Systems 
Residential ventilation and heat recovery with air-to-air heat 
exchangers, 11:27564 (J;US) 
Water Heaters 
Comparison of field performance of a high-efficiency heat 
pump with and without a desuperheater water heater, 
11:27569 (J;US) 
RESIDENTIAL SECTOR 
Low Income Groups 
Impact of rising residential energy prices on the low-income 
population: an analysis of the home-heating problem and 
short-run policy alternatives. Technical Analysis Paper No. 
3, 11:27498 (R;US) 
RESIDUAL FUEL OIL 
See RESIDUAL FUELS 
RESIDUAL FUELS 
Hydrogenation 
Research of coal liquefaction co-processing. Quarterly 
technical progress summary report, January-March 1986, 
11:26840 (R;US) 
RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUAL PETROLEUM 
Emulsification 
Evaluation of emulsion steam blocking processes. Project 
OE3B. Annual report for FY 1985, 11:26928 (R;US) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESIDUUMS 
See RESIDUAL FUELS 
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RESINS 
Comparative Evaluations 
Tributyl-phosphate-impregnated sorbents for plutonium- 
uranium separations, 11:27814 (R;US) 
Sorptive Properties 
Determination of munitions in water using macroreticular 
resins, 11:27818 (J;US) 
Simultaneous quantitative analysis using dual capillary columns 
of different polarities, 11:27829 (J;DE) 
Synthesis 
Polystyryltri-n-butylphosphine, 11:27908 (J;US) 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESOURCE DEVELOPMENT 
Environmental Impacts 
Strategy for environmentally acceptable technology 
development, 11:27501 (J;US) 
Risk Assessment 
Strategy for environmentally acceptable technology 
development, 11:27501 (J;US) 
RESOURCE MANAGEMENT 
Natural resources: annual report, 1984-85, 11:27503 (R;US) 
RESPIRABLE DUSTS 
See DUSTS 
RESPIRATORY SYSTEM 


See also LUNGS 
TRACHEA 


Dynamic Function Studies 
Deposition of Crocidolite asbestos and glass microfibers 
inhaled by the beagle dog, 11:28595 (J;US) 
RESPIRATORY SYSTEM DISEASES 
Research Programs 
Inhalation Toxicology Research Institute annual report, 
October 1, 1984-September 30, 1985, 11:28523 (R;US) 
RESPONSE MODIFYING FACTORS 
For biological effects. 
Effect of humic substances on the bioaccumulation of organic 
contaminants by aquatic organisms, 11:28396 (J;GB) 
RESTAURANTS 
Food Processing 
Food service equipment research workshop. Proceedings, 
11:27552 (R;US) 
Heat Recovery Equipment 
Assessment of restaurant heat recovery and load leveling. 
Volume 1. Summary report. Final report, 11:27580 (R;US) 
Load Management 
Assessment of restaurant heat recovery and load leveling. 
Volume 1. Summary report. Final report, 11:27580 (R;US) 
RESUSPENSION 
See PARTICLE RESUSPENSION 
RETICULAR CELLS 
See RETICULOENDOTHELIAL SYSTEM 
RETICULOENDOTHELIAL SYSTEM 
Physiology 
Inhalation Toxicology Research Institute annual report, 
October 1, 1984-September 30, 1985, 11:28523 (R;US) 
RETINA 
Biological Radiation Effects 
Ocular effects of pulsed neodymium laser radiation: variation 
of threshold with pulse width. Final report, 11:28598 (R;US) 
Visual evoked potential correlates of laser flashblindness in 
thesus monkeys. I. Argon laser flashes, 11:28600 (R;US) 
RETINOIC ACID 
Dimers 
Transient phenomena in the pulse radiolysis of retinyl 
polyenes. 5. Association of radical cations with parent 
molecules, 11:27925 (J;US) 
Radiclysis 
Transient phenomena in the pulse radiolysis of retinyl 
polyenes. 5. Association of radical cations with parent 
molecules, 11:27925 (J;US) 
RETINOL 
See VITAMIN A 
RETORTED SHALES 
See SPENT SHALES 
RETORTING 
See also IN-SITU RETORTING 


RIBULOSE DIPHOSPHATE CARBOXYLASE 
Biochemical Reaction Kinetics 


Waste Water 

Single-column ion chromatography for sulfur-containing anions 

in oil shale by-product waters, 11:26956 (R;US) 
REVERSE-FIELD PINCH 
Plasma Microinstabilities 

Current-driven drift waves in reversed field pinches, 11:29035 
G;US) 

RF SYSTEMS 
Engineering Drawings 

SLAC PEP RF station drawings (Engineering Materials), 

11:28075 (E;US) 
Lasers 

Optimization of a lasertron double output cavity, 11:28100 
(R;US) 

RHO-1600 RESONANCES 
Hadronic Particle Decay 

Observation of the zrim~ decay of the rho’(1600) in y-proton 

interactions at 19 GeV, 11:28770 (J;US) 
RHO-765 RESONANCES 
Particle Production 

Description of polarization effects in the reactions 7N — 

(rho®°.w)N and Regge-cuts, 11:28782 (RA;SU) 
Photoproduction 
Observation of the 7* 2~ decay of the rho’(1600) in y-proton 
interactions at 19 GeV, 11:28770 (J;US) 
RHODANATES 
See THIOCYANATES 
RHODANIDES 
See THIOCYANATES 
RHODE ISLAND 
Radioactive Waste Disposal 

Technical progress report: Rhode Island crystalline repository 

project, calendar year 1985, 11:27006 (R;US) 
RHODIUM 
Catalytic Effects 

Support-metal interaction studies on model supported catalysts. 
Final report, 11:26824 (R;US) 

Trifunctional catalysts for conversion of syngas to alcohols. 
Sixth quarterly report, December 1, 1985-February 28, 1986, 
11:26821 (R;US) 

Ion Collisions 

Velocity dependence of azimuthal anisotropies in ion scattering 

from rhodium (111), 11:28677 (R;US) 
Materials Recovery 

Defense by-products production and utilization program: noble 

metal recovery screening experiments, 11:26979 (R;US) 
Sorptive Properties 

Support-metal interaction studies on model supported catalysts. 

Final report, 11:26824 (R;US) 
RHODIUM BROMIDES 
Separation Processes 

Distribution of PdBre, RhBrs and RuBrs between the two 
immiscible liquid phases in the AlBr2-KBr system, 11:27833 
(J;CH) 

RHODOPSIN 
Biochemical Reaction Kinetics 

Tyrosinate involvement in the Schiff base deprotonation in the 

proton pump cycle of bacteriorhodopsin, 11:28432 (J;GB) 
Membrane Transport 

Role of tyrosine residues in functional and structural properties 
of bacteriorhodopsin, 11:28434 (BA;IT) 

Tyrosinate involvement in the Schiff base deprotonation in the 
proton pump cycle of bacteriorhodopsin, 11:28432 (J;GB) 

RHO-PRIME RESONANCES 
See RHO-1600 RESONANCES 
RIBONUCLEASE 
See RNA-ASE 
RIBONUCLEIC ACID 
See RNA 
RIBULOSE DIPHOSPHATE CARBOXYLASE 
Biochemical Reaction Kinetics 

Gas exchange characteristics of leaves as indicators of the basic 
limitations to the rate of photosynthesis. Annual report, 31 
May 1984-31 May 1985, 11:27133 (R;US) 





RICE 
Respiration 


RICE 


Mechanism of aeration in rice, 11:28458 (J;US) 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RIEMANN CURVATURE TENSOR 
See RIEMANN SPACE 
RIEMANN GEOMETRY 
See RIEMANN SPACE 
RIEMANN MANIFOLDS 
See RIEMANN SPACE 
RIEMANN METRIC 
See RIEMANN SPACE 
RIEMANN SPACE 
Graded Lie Groups 
Two supergeometries from four-fold gradings of superalgebras, 
11:28983 (R;XA) 
RIEMANN SPHERE 
See RIEMANN SPACE 
RIEMANN WAVES 
See SHOCK WAVES 
RINGHALS-1 REACTOR 
Ringhals, Vaeroebacka, Sweden 
Condenser Cooling Systems 
Examination of defects in a titanium tube from the Ringhals 1 
condenser, 11:27317 (RA;SE;In Swedish) 


Examination of defects in a titanium tube from the Ringhals 1 
condenser, 11:27317 (RA;SE;In Swedish) 
RINGS (STORAGE) 
See STORAGE RINGS 
RISA 
See ORGANIC IODINE COMPOUNDS 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ANALYSIS 
See RISK ASSESSMENT 
RISK ASSESSMENT 
Mathematical Models 
Controlling principles for prior probability assignments in 
nuclear risk assessment, 11:27410 (R;US) 
Set Theory 
Introduction to fuzzy set theory with a view to the 
quantification and propagation of vagueness in probabilistic 
risk and reliability assessment, 11:28986 (R;GB) 
Time 
CP and L methodology for rotor life assessment, 11:27228 
(RA;US) 
RIVERS 


See also AMAZON RIVER 
COLUMBIA RIVER 


Contamination 
Transport model for water-soluble constituents of synthetic oil 
spills in rivers, 11:26871 (J;US) 


See FASTENERS 
RNA 
Biosynthesis 
Autoradiographic detection of HPRT variants of human 
lymphocytes resistant to RNA synthesis inhibition, 11:28579 


Code number 3.1.4.22 and 3.1.4.34. 
Biosynthesis 

Characterization and comparison of a Neurospora crassa 
RNase purified from cultures undergoing each of three 
different states of derepression, 11:28422 (J;US) 

Regulation of a Neurospora crassa extracellular RNase by 
phosphorus, nitrogen, and carbon derepressions, 11:28421 
(J;US) 


Characterization and comparison of a Neurospora crassa 
RNase purified from cultures undergoing each of three 
different states of derepression, 11:28422 (J;US) 
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ROBOTS 
Control 
Real-time production system for intelligent robot control, 
11:27963 (R;US) 
Real Time Systems 
Real-time production system for intelligent robot control, 
11:27963 (R;US) 
ROCK DRILLING 
Vacuum Systems 
Vacuum drilling of unsaturated tuffs at a potential radioactive- 
waste repository, Yucca Mountain, Nevada, 11:28615 (R;US) 
ROCK SALT 
See SALT DEPOSITS 
ROCK-FLUID INTERACTIONS 
Mathematical Models 
Reply, 11:28383 (J;US) 
ROCKS 


See also IGNEOUS ROCKS 
METAMORPHIC ROCKS 


Activation Analysis 
Determination of the concentration of some rare earths in 
GSN standard rock by neutron activation analysis, 11:27779 
(RA;BR;In Portuguese) 
Deformation 
An approach to modeling present-day deformation in southern 
California, 11:28634 (J;US) 
Heat Storage 
HYDROCK - heat storage in bedrock. Construction of heat 
exchanger surfaces by means of hydraulic fracturing; the 
HYDROCK-method, 11:27472 (R;SE;In Swedish) 
Hydraulic Fracturing 
HYDROCK - heat storage in bedrock. Construction of heat 
exchanger surfaces by means of hydraulic fracturing; the 
HYDROCK-method, 11:27472 (R;SE;In Swedish) 
Isotope Dating 
Preliminary study of geotectonic evolution of the southern 
region of Sao Francisco (MG, Brazil) craton: an 
inierpretation based on Rb-Sr, K-Ar, Pb-Pb and fission track 
data, 11:28322 (R;BR;In Portuguese) 
Motion 
Advancements in code development: CAROM, 11:26950 
(RA;US) 
Multi-Element Analysis 
Determination of small amounts of U and Th in ores and rocks 
by X-ray fluorescence analysis, 11:27781 (RA;BR;In 
Portuguese) 
Permeability 
Low permeability rocks: Laboratory measurements and three- 
dimensional microstructural analysis, 11:28646 (J;US) 
Structural Chemical Analysis 
Low permeability rocks: Laboratory measurements and three- 
dimensional microstructural analysis, 11:28646 (J;US) 
RODENTS 


See also MICE 
RATS 


Behavior 
Field study of activity patterns of Thomomys bottae, 11:28330 
G;US) 
Radiosensitivity 
Response of different species to high dose total body 
irradiation, 11:28538 (RA;NL) 
RODS (FUEL) 
See FUEL RODS 
ROOFS 
Heat Flow 
Instrumentation and study of reversed heat flow on a high 
roofing, 11:27545 (RA;DE;In French) 
Vapor Condensation 
Instrumentation and study of reversed heat flow on a high 
roofing, 11:27545 (RA;DE;In French) 
ROOTS 
Plant Growth 
Absence of an electrolytic contaminant effect from a 60-Hz 
electric field exposure sufficient to reduce root growth rate 
of Pisum sativum L., 11:28605 (J;GB) 
Cytohistological analysis of roots whose growth is affected by 
a 60-Hz electric field, 11:28608 (J;US) 
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Growth rate and mitotic index analysis of Vicia faba L. roots 

exposed to 60-Hz electric fields, 11:28607 (J;US) 
ROTARY ENGINES 
Fuel Injection Systems 

Installation, maintenance and operating manual for the Lucas- 
type fuel injection system of the 13B rotary engine, 11:27590 
(TG;US) 

Maintenance 

Installation, maintenance and operating manual for the Lucas- 
type fuel injection system of the 13B rotary engine, 11:27590 
(TG;US) 

ROTATIONAL BAND 
See ROTATIONAL STATES 
ROTATIONAL STATES 
Random Phase Approximation 

Random phase approximation treatment of the pairing phase 

transition in strongly rotating nuclei, 11:28904 (R;US) 
ROTORS 
Alarm Systems 

On-line monitoring of turbine rotors with specific reference to 

shaft cracking, 11:27239 (RA;US) 
Casting 

Significant improvements in the properties of CrMoV hp 

rotors by advanced steel making, 11:27619 (RA;US) 
Chemical Composition 

Creep-fatigue life prediction of turbine rotors, 11:27235 

(RA;US) 
Crack Propagation 

Creep-fatigue life prediction of turbine rotors, 11:27235 
(RA;US) 

Metallurgical aspects of remanent life assessment of high 
temperature rotor forgings, 11:27234 (RA;US) 

Overview of life assessment technology for turbogenerator 
rotors, 11:27223 (RA;US) 

Recent advances in predicting creep crack growth in steam- 
turbine rotor materials, 11:27249 (RA;US) 

Cracks 

Creep-fatigue life prediction of turbine rotors, 11:27235 

(RA;US) 
Creep 

Creep and creep-fatigue damage in steam turbine rotors: results 
of an EPRI survey, 11:27250 (RA;US) 

Creep-fatigue life prediction of turbine rotors, 11:27235 
(RA;US) 

Determination and appraisal of useful life expectancy of HP 
and IP rotor shafts: consequences for design, manufacture, 
operation and inspection, 11:27236 (RA;US) 

Metallurgical aspects of remanent life assessment of high 
temperature rotor forgings, 11:27234 (RA;US) 

Overview of life assessment technology for turbogenerator 
rotors, 11:27223 (RA;US) 

Recent advances in predicting creep crack growth in steam- 
turbine rotor materials, 11:27249 (RA;US) 

Damage 

Discussion of critical issues, 11:27257 (RA;US) 
Data Base Management 

Discussion of critical issues, 11:27257 (RA;US) 
Defects 

Significant improvements in the properties of CrMoV hp 
rotors by advanced steel making, 11:27619 (RA;US) 

Summary of TVA’s recent experience with boresonic 
inspection and rotor repair, 11:27226 (RA;US) 


Metallurgical factors affecting the reliability of fossil steam 
turbine rotors, 11:27222 (RA;US) 
Metallurgical aspects of remanent life assessment of high 
temperature rotor forgings, 11:27234 (RA;US) 
Ductile-Brittle Transitions 
In-service degradation of toughness of steam turbine rotors, 
11:27247 (RA;US) 


Creep-fatigue life prediction of turbine rotors, 11:27235 
(RA;US) 


In-service degradation of toughness of steam turbine rotors, 
11:27247 (RA;US) 


ROTORS 
Repair 


Significant improvements in the properties of CrMoV hp 

rotors by advanced steel making, 11:27619 (RA;US) 
Failure Mode Analysis 

Failure analysis of a circumferentially cracked steam turbine 

shaft, 11:27251 (RA;US) 
Failures 

Metallurgical factors affecting the reliability of fossil steam 

turbine rotors, 11:27222 (RA;US) 
Fatigue 

Creep and creep-fatigue damage in steam turbine rotors: results 
of an EPRI survey, 11:27250 (RA;US) 

Creep-fatigue life prediction of turbine rotors, 11:27235 
(RA;US) 

Metallurgical aspects of remanent life assessment of high 
temperature rotor forgings, 11:27234 (RA;US) 

Heat Treatments 

Determination and appraisal of useful life expectancy of HP 
and IP rotor shafts: consequences for design, manufacture, 
operation and inspection, 11:27236 (RA;US) 

In-service degradation of toughness of steam turbine rotors, 
11:27247 (RA;US) 

Metallurgical aspects of remanent life assessment of high 
temperature rotor forgings, 11:27234 (RA;US) 

Information Needs 
Discussion of critical issues, 11:27257 (RA;US) 
Inspection 

Inspection procedures for rotors, 11:27238 (RA;US) 

Life assessment of General Electric large steam turbine rotors, 
11:27232 (RA;US) 

NDE evaluation of rotors, 11:27237 (RA;US) 

Summary of TVA’s recent experience with boresonic 
inspection and rotor repair, 11:27226 (RA;US) 

Manufacturing 

Significant improvements in the properties of CrMoV hp 

rotors by advanced steel making, 11:27619 (RA;US) 
Materials 

Discussion of critical issues, 11:27257 (RA;US) 

Metallurgical aspects of remanent life assessment of high 
temperature rotor forgings, 11:27234 (RA;US) 

Mechanical Properties 

Miniature specimens to assess rotor properties for life 
prediction studies (By machining small rings from the rotor), 
11:27227 (RA;US) 

Mechanical Tests 

Creep-fatigue life prediction of turbine rotors, 11:27235 

(RA;US) 
Meetings 

Life assessment and improvement of turbo-generator rotors for 

fossil plants, 11:27221 (R;US) 
Nondestructive Testing 

Life assessment and improvement of turbo-generator rotors for 

fossil plants, 11:27221 (R;US) 
On-Line Measurement Systems 

On-line monitoring of turbine rotors with specific reference to 

shaft cracking, 11:27239 (RA;US) 
Operation 

Determination and appraisal of useful life expectancy of HP 
and IP rotor shafts: consequences for design, manufacture, 
operation and inspection, 11:27236 (RA;US) 

Repair 

Alsthom-Atlantique’s experience with rotors weld repair, 
11:27256 (RA;US) 

Discussion of critical issues, 11:27257 (RA;US) 

Life assessment and improvement of turbo-generator rotors for 
fossil plants, 11:27221 (R;US) 

Life assessment of General Electric large steam turbine rotors, 
11:27232 (RA;US) 

Life extension technique for large steam turbine rotors, 
11:27231 (RA;US) 

Miniature specimens to assess rotor properties for life 
prediction studies (By machining small rings from the rotor), 
11:27227 (RA;US) 

Summary of TVA’s recent experience with boresonic 
inspection and rotor repair, 11:27226 (RA;US) 

Turbine rotor inspection program at American Electric Power, 
11:27229 (RA;US) 





ROTORS 
Repair 


Weld repairs on fossil LP rotors, 11:27254 (RA;US) 


Creep-fatigue life prediction of turbine rotors, 11:27235 
(RA;US) 

Miniature specimens to assess rotor properties for life 
prediction studies (By machining small rings from the rotor), 
11:27227 (RA;US) 

Service Life 

Advancements in turbine NDE and diagnostics: an EPRI 
perspective, 11:27241 (RA;US) 

Assessment and improvements to the SAFER code, 11:27243 
(RA;US) 

CP and L methodology for rotor life assessment, 11:27228 
(RA;US) 

Creep and creep-fatigue damage in steam turbine rotors: results 
of an EPRI survey, 11:27250 (RA;US) 

Creep-fatigue life prediction of turbine rotors, 11:27235 
(RA;US) 

Determination and appraisal of useful life expectancy of HP 
and IP rotor shafts: uences for design, manufacture, 
operation and inspection, 11:27236 (RA;US) 

Discussion of critical issues, 11:27257 (RA;US) 

Generator rotor evaluation, 11:27225 (RA;US) 

Improvements needed in rotor NDE, 11:27240 (RA;US) 

Improvements to SAFER and its application to an HP rotor, 
11:27245 (RA;US) 

Inspection procedures for rotors, 11:27238 (RA;US) 

Life assessment and improvement of turbo-generator rotors for 
fossil plants, 11:27221 (R;US) 

Life assessment of General Electric large steam turbine rotors, 
11:27232 (RA;US) 

Life extension technique for large steam turbine rotors, 
11:27231 (RA;US) 

Metallurgical factors affecting the reliability of fossil steam 
turbine rotors, 11:27222 (RA;US) 

Metallurgical aspects of remanent life assessment of high 
temperature rotor forgings, 11:27234 (RA;US) 

Methodology for predicting torsional fatigue life of turbine- 
generator shafts, 11:27248 (RA;US) 

Overview of life assessment technology for turbogenerator 
rotors, 11:27223 (RA;US) 

Probabilistic approaches to life assessment, 11:27242 (RA;US) 

Recent advances in predicting creep crack growth in steam- 
turbine rotor materials, 11:27249 (RA;US) 

Rotor life evaluation: US and European practice, 11:27233 
(RA;US) 

Stress analysis methods, 11:27244 (RA;US) 

Turbine rotor inspection program at American Electric Power, 
11:27229 (RA;US) 

Shafts 

On-line monitoring of turbine rotors with specific reference to 

shaft cracking, 11:27239 (RA;US) 
Steels 

Determination and appraisal of useful life expectancy of HP 
and IP rotor shafts: consequences for design, manufacture, 
operation and inspection, 11:27236 (RA;US) 

Stress Analysis 
Generator rotor evaluation, 11:27225 (RA;US) 
Stress analysis methods, 11:27244 (RA;US) 
Stresses 

Determination and appraisal of useful life expectancy of HP 
and IP rotor shafts: uences for design, manufacture, 
operation and inspection, 11:27236 (RA;US) 

Rotor life evaluation: US and European practice, 11:27233 
(RA;US) 

Ultrasonic Testing 

Determination and appraisal of useful life expectancy of HP 
and IP rotor shafts: consequences for design, manufacture, 
operation and inspection, 11:27236 (RA;US) 

Generator rotor evaluation, 11:27225 (RA;US) 

Improvements needed in rotor NDE, 11:27240 (RA;US) 

Inspection procedures for rotors, 11:27238 (RA;US) 

Life assessment of General Electric large steam turbine rotors, 
11:27232 (RA;US) 

Life extension technique for large steam turbine rotors, 
11:27231 (RA;US) 

NDE evaluation of rotors, 11:27237 (RA;US) 
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Overview of life assessment technology for turbogenerator 
rotors, 11:27223 (RA;US) 
Rotor life evaluation: US and European practice, 11:27233 
(RA;US) 
Summary of TVA’s recent experience with boresonic 
inspection and rotor repair, 11:27226 (RA;US) 
Turbine rotor inspection program at American Electric Power, 
11:27229 (RA;US) 
Vickers Hardness 
Creep-fatigue life prediction of turbine rotors, 11:27235 
(RA;US) 
Welding 
Major turbine rotor weld repairs utilizing partial forgings, 
11:27252 (RA;US) 
Weld repair procedures and experience, 11:27253 (RA;US) 
Weld repairs on fossil LP rotors, 11:27254 (RA;US) 
Weld repair of Shawville No. 4 LP rotor, 11:27255 (RA;US) 
RUBIDIUM 
X-Ray Fluorescence Analysis 
Trace element determination using synchrotron radiation, 
11:27825 (J;US) 
RUBIDIUM 82 
Tissue Distribution 
Comparison of several potential myocardial imaging agents, 
11:28515 (R;US) 
RUBIDIUM ALLOYS 
Electron Density 
Electronic density of states of disordered compounds, 11:28941 
(R;XA) 
Lattice Parameters 
Electronic density of states of disordered compounds, 11:28941 


Simulations of flows and water depth in a demritic river 

system, 11:28380 (J;GB) 
Mathematical Models 
Simulations of flows and water depth in a dendritic river 
system, 11:28380 (J;GB) 
RUSSELLVILLE-2 ARKANSAS REACTOR 
See ARKANSAS-2 REACTOR 
R 
Catalytic Effects 

Rate and selectivity enhancement in Fischer Tropsch synthesis. 

Quarterly research report, 11:27076 (R;US) 
Materials Recovery 

Defense by-products production and utilization program: noble 

metal recovery screening experiments, 11:26979 (R;US) 
Solvent Extraction 

Standardization of equilibrium data of nitric acid, ruthenium 
and zirconium in the extraction system: liquid-liquid 20%- 
diluent/HNOs;/H2O, 11:27796 (RA;BR;In Portuguese) 

RUTHENIUM BROMIDES 
Processes 

Distribution of PdBre, RhBrs and RuBrs between the two 
immiscible liquid phases in the AlBr2-KBr system, 11:27833 
(J;CH) 

RUTHENIUM COMPLEXES 
Chemical Preparation 

Hydrido carbonyl complexes of osmium(II) and ruthenium(II) 

containing polypyridyl ligands, 11:27909 (J;US) 
Chemical Reaction Kinetics 

Kinetics of the oxidation of metal complexes by manganese(III) 
aquo ions in acidic perchlorate media: the Mn(H20).”* - 
Mn(H20).** electron-exchange rate constant, 11:27858 
(J;US) 

Mechanism of electron transfer to 
pentoaammine(pyridine)cobalt(III) complexes by aliphatic 
radicals, hexaaquovanadium(II), and 
hexaammineruthenium(I]) ions, 11:27897 (J;US) 

Electronic Structure 
Hydrido carbonyl complexes of osmium(II) and ruthenium(II) 
containing polypyridyl ligands, 11:27909 (J;US) 
Redox Reactions 
Kinetics of the oxidation of metal complexes by manganese(III) 
aquo ions in acidic perchlorate media: the Mn(H2O).”* - 
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Mn(H20).** electron-exchange rate constant, 11:27858 
(J;US) 


S CODES 
SIG: a general-purpose signal processing program, 11:28174 
(R;US) 
SWAY85: a computer program for calculating lug and sway 
brace loads, 11:27954 (R;US) 
S MATRIX 
Goldstone Bosons 
Massive abelian gauge fields coupled with non-conserved 
currents, 11:28842 (R;JP) 
Reviews 
An S matrix theory for classical nonlinear physics, 11:28978 
(J;US) 
S PROCESS 
Beta Decay 
Beta-decay rates for the s-process, 11:28878 (R;DE) 
SACCHAROMYCES CEREVISIAE 
Mutations 
RAD6 gene of Saccharomyces cerevisiae encodes a protein 
containing a tract of 13 consecutive aspartates, 11:28541 
(J;US) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY (REACTOR) 
See REACTOR SAFETY 
SALINE ZONE 
See OIL SHALES 


Environmental Impacts 
Plant successional, grazing, trampling, and salt studies on the 
Los Medanos (WIPP) site, 11:28365 (RA;US) 
SALMON 
Behavior 
Behavioral response of fish to altered water quality: a review 
of selected examples with emphasis on salmonids, 11:28384 
(J;US) 
SALT CAVERNS 
Radioactive Waste Disposal 
Nuclear waste repository simulation experiments. Asse salt 
mine: Annual report 1984, 11:27012 (R;DE) 
Rock Mechanics 
Nuclear waste repository simulation experiments. Asse salt 
mine: Annual report 1984, 11:27012 (R;DE) 
SALT DEPOSITS 
Geologic History 
Petrography, fine stratigraphy and petrofacies of the Stassfurt 
rock salt (Zechstein 2) in the development region of ASSE 
II salt mine near Brunswick, 11:27013 (R;DE;In German) 
Petrography 
Petrography, fine stratigraphy and petrofacies of the Stassfurt 
rock salt (Zechstein 2) in the devel it region of ASSE 
II salt mine near Brunswick, 11:27013 (R;DE;In German) 
SAMARIUM 
Isotope Ratio 
Determination of samarium and neodymium in geological 
samples, 11:28622 (RA;DD) 
SAMARIUM 144 TARGET 
Neutron Reactions 
Preliminary evaluation of neutron capture cross sections for 
14Sm, Sm and ™Pm, 11:28883 (R;US) 
SAMARIUM 145 TARGET 
Neutron Reactions 
Preliminary evaluation of neutron capture cross sections for 
14Sm, Sm and Pm, 11:28883 (R;US) 
SAMARIUM 148 TARGET 
Holmium 165 Reactions 
momentum transfer and alignment for 7°*Pb- and 
197 Ay-induced reactions, 11:28886 (RA;US) 


Neutron Reactions 
/sup 148,150/Sm: A test for s-process nucleosynthesis, 
11:28884 (J;US) 
Oxygen 16 Reactions 
Entry states in subbarrier fusion, 11:28881 (R;US) 
SAMARIUM 149 TARGET 
Neutron Reactions 
/sup 148,150/Sm: A test for s-process nucleosynthesis, 
11:28884 (J;US) 
SAMARIUM 150 TARGET 
Cross Sections 
/sup 148,150/Sm: A test for s-process nucleosynthesis, 
11:28884 (J;US) 
Neutron Reactions 
/sup 148,150/Sm: A test for s-process nucleosynthesis, 
11:28884 (J;US) 
SAMARIUM OXIDES 
Chemical Preparation 
Synthesis and characterization of substitutional solid solutions 
aLn2Os x (1 - a)BigOs x 4TiO2, 11:27708 (J;US) 
Solubility 
Synthesis and characterization of substitutional solid solutions 
aLn2Os x (1 - a)BigOs x 4TiO2, 11:27708 (J;US) 
SAN ONOFRE-2 REACTOR 
San Clemente, California, USA 
Control Elements 
PWR transient test documentation at San Onofre Nuclear 
Generating Station Unit 2, 11:27383 (R;US) 
Primary Coolant Circuits 
PWR transient test documentation at San Onofre Nuclear 
Generating Station Unit 2, 11:27383 (R;US) 
Transients 
PWR transient test documentation at San Onofre Nuclear 
Generating Station Unit 2, 11:27383 (R;US) 
SAND 
Permeability 
Evaluation of emulsion steam blocking processes. Project 
OE3B. Annual report for FY 1985, 11:26928 (R;US) 
SANDSTONES 


Strength 
Rock index properties for geoengineering in the Paradox Basin, 
11:28641 (R;US) 
Explosive Fracturing 
Western gas sands. Technology status report, 11:26939 (R;US) 
Fractures 
Rock matrix and fracture analysis of flow in western tight gas 
sands. Annual report, 1985, 11:26941 (R;US) 
Geology 
Western gas sands. Technology status report, 11:26939 (R;US) 
Hardness 
Rock index properties for geoengineering in the Paradox Basin, 
11:28641 (R;US) 
Hydraulic Fracturing 
Western gas sands. Technology status report, 11:26939 (R;US) 


Rock matrix and fracture analysis of flow in western tight gas 
sands. Annual report, 1985, 11:26941 (R;US) 
Permeability 

Chemical additives for improving steamflood performance. 
Annual report, January-December 1984, 11:26926 (R;US) 

Evaluation of emulsion steam blocking processes. Project 
OE3B. Annual report for FY 1985, 11:26928 (R;US) 

Rock matrix and fracture analysis of flow in western tight gas 
sands. Annual report, 1985, 11:26941 (R;US) 

Shannon sandstone outcrop data collection, preliminary 
analyses, and comparison of Teapot Dome Reservoir and 
outcrop data. Status report, 11:26940 (R;US) 

Western gas sands. Technology status report, 11:26939 (R;US) 

Porosity 
Rock matrix and fracture analysis of flow in western tight gas 
sands. Annual report, 1985, 11:26941 (R;US) 
Resource Assessment 
Western gas sands. Technology status report, 11:26939 (R;US) 
Surface Area 
Rock matrix and fracture analysis of flow in western tight gas 
sands. Annual report, 1985, 11:26941 (R;US) 





SANDSTONES 
Water Saturation 


Water Saturation 
Rock matrix and fracture analysis of flow in western tight gas 
sands. Annual report, 1985, 11:26941 (R;US) 
Young Modulus 
Rock index properties for geoengineering in the Paradox Basin, 
11:28641 (R;US) 
SATURN PLANET 
Temperature Measurement 
Far infrared and submillimeter brightness temperatures of the 
giant planets, 11:28653 (R;US) 
SCALING LAWS 
Implications of dynamical rescaling for J/psi production and 
hadronic processes, 11:28795 (R;GB) 
SCANDIUM CARBIDES 
Chemical Preparation 
Synthesis and structure of double-metal-layered scandium, 
yttrium, and zirconium chloride carbides and nitrides, 
Me2CkC and MeCkN, 11:27709 (J;US) 
Crystal Structure 
Synthesis and structure of double-metal-layered scandium, 
yttrium, and zirconium chloride carbides and nitrides, 
MeCkC and M2CkN, 11:27709 (J;US) 
SCANDIUM CHLORIDES 
Chemical Preparation 
Properties of Sc7Chio revisited, 11:27757 (J;US) 
Electric Conductivity 
Properties of Sc;Cho revisited, 11:27757 (J;US) 
Electron Spin Resonance 
Properties of Sc7Chio revisited, 11:27757 (J;US) 
Magnetic 


Susceptibility 
Properties of Sc7Cho revisited, 11:27757 (J;US) 
SCANDIUM COMPLEXES 
Chemical Preparation 
Complexes between scandium and phosphoryl containing 
ligands, 11:27847 (RA;BR;In Portuguese) 
lation 
Complexes between scandium and phosphoryl containing 
ligands, 11:27847 (RA;BR;In Portuguese) 
SCANDIUM NITRIDES 
Chemical Preparation 
Synthesis and structure of double-metal-layered scandium, 
yttrium, and zirconium chloride carbides and nitrides, 
MeCkC and MeCkN, 11:27709 (J;US) 
Crystal Structure 
Synthesis and structure of double-metal-layered scandium, 
yttrium, and zirconium chloride carbides and nitrides, 
MeCkC and MeCkN, 11:27709 (J;US) 
SCANDIUM PHOSPHATES 
Lattice Parameters 
Cell volumes of APOQ,, AVOu, and ANbO, compounds, where 
A = Sc, Y, La-Lu, 11:27713 (;DK) 
SCANNERS (IMAGE) 
See IMAGE SCANNERS 
SCATTERING LENGTHS 
Nuclear Potential 
On low energy scattering theory with Coulomb potentials, 
11:28915 (R;HU) 
SCAVENGING (ATMOSPHERIC) 
See WASHOUT 
SCHNELLER NATRIUMGEKUEHLTER REAKTOR 
See SNR REACTOR 
SCHROEDINGER EQUATION 
Graded Lie Groups 
Quantum osp-invariant non-linear Schroedinger equation, 
11:28822 (R;XA) 
Inverse Scattering Problem 
Quantum osp-invariant non-linear Schroedinger equation, 
11:28822 (R;XA) 
SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 
Gamma Detection 
Localization of photon absorption with a long cylindrical 
scintillation detector, 11:28152 (R;US) 
SCINTILLATION DETECTORS 
See SCINTILLATION COUNTERS 


See EYES 
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SCOTLAND 
See UNITED KINGDOM 
SCREWS 
See FASTENERS 
SCRUBBERS 
See also DRY SCRUBBERS 
Comparative Evaluations 
Maintenance and reliability of utility flue-gas desulfurization: 
projections vs. experience, 11:28318 (J;US) 
Testing 
Maintenance and reliability of utility flue-gas desulfurization: 
projections vs. experience, 11:28318 (J;US) 
SEA BED 
Seismographs 
Long-term strong motion Seafloor Earthquake Measurement 
System, 11:28631 (R;US) 
Seafloor measurement of seismic activity, October 1, 1983- 
September 30, 1991, 11:28632 (R;US) 
SEA DISPOSAL 
See MARINE DISPOSAL 
SEA URCHINS 
Ontogenesis 
SEM and x-ray microanalysis of cellular differentiation in Sea 
Urchin Embryos: a frozen hydrated study, 11:28499 (R;US) 
SEALS 
Wear Resistance 
Hydraulic cylinder seals in arctic conditions. Wear resistance 
at warm temperature, 11:27596 (R;FI;In Finnish) 
SEAS 


See also ATLANTIC OCEAN 
INDIAN OCEAN 


Physical Properties 
Long-term climate change in observed physical properties of 
the oceans, 11:28254 (RA;US) 
Water Chemistry 
Climate-chemistry connection, 11:28232 (BA;US) 
SEAWATER 
Chemical Analysis 
Determination of silver in sea water by coprecipitation with 
cobalt pyrrolidinedithiocarbamate and Zeeman graphite- 
furnace atomic absorption spectrometry, 11:27832 (J;NL) 
Corrosive Effects 
Inspection of a seawater cooled plate heat exchanger of 254 
SMO in the Naantali power station, 11:27259 (RA;SE;In 
Swedish) 
Sea water corrosion - follow up and advisory service, July 
1983-July 1984, 11:27660 (R;SE;In Swedish) 
Radioactivity 
Co levels in the seawater regions, 11:28404 (RA;JP;In 
Japanese) 
SEAWEEDS 
Photosynthetic Reaction Centers 
Survey of selected seaweeds for simultaneous photoproduction 
of hydrogen and oxygen, 11:28439 (J;US) 
SECONDARY BATTERIES 
See ELECTRIC BATTERIES 
SECONDARY RECOVERY 
See ENHANCED RECOVERY 
SECURITY 
Communications 
Methods for developing jam-resistant security communications 
networks at fixed-site facilities, 11:27064 (R;US) 
SEDIMENTARY BASINS 
Geologic Structures 
Structure of earth’s crust and upper mantle in the Chu-Sarysu 
Depression, south-central Kazakh SSR, according to 
geological, geophysical, and seismological data, 11:28633 
(R;US) 
Seismic Surveys 
Structure of earth’s crust and upper mantle in the Chu-Sarysu 
Depression, south-central Kazakh SSR, according to 
geological, geophysical, and seismological data, 11:28633 
(R;US) 
Well Drilling 
Structure of earth's crust and upper mantle in the Chu-Sarysu 
Depression, south-central Kazakh SSR, according to 
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geological, geophysical, and seismological data, 11:28633 
(R;US) 
SEDIMENTATION 
Field-flow fractionation in the analysis of energy-related 
materials. Final report, February 1, 1983-March 31, 1986, 
11:27771 (R;US) 
SEDIMENTS 
Contamination 
Azaarenes in Puget Sound sediments, 11:28401 (J;GB) 
Lithology 
Geological evolution and analysis of confirmed or suspected 
gas hydrate localities. Volume 3. Basin analysis, formation 
and stability of gas hydrates in the western Gulf of Mexico, 
11:26938 (R;US) 
Physical Properties 
Geological evolution and analysis of confirmed or suspected 
gas hydrate localities. Volume 3. Basin analysis, formation 
and stability of gas hydrates in the western Gulf of Mexico, 
11:26938 (R;US) 
SEEDS 


Drying 
Grain dust fueled grain dryer. Quarterly report (For grain 
elevators), 11:27573 (R;US) 
Grain dust fueled grain dryer. Final report (For grain 
elevators), 11:27574 (R;US) 
SEISMOGRAPHS 
Design 
Long-term strong motion Seafloor Earthquake Measurement 
System, 11:28631 (R;US) 
Seafloor measurement of seismic activity, October 1, 1983- 
September 30, 1991, 11:28632 (R;US) 
SELENIUM 
Adsorption 
Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 


Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 

Environmental 

Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 

Retention 

Absorption, distribution, and retention of inhaled selenious acid 

and selenium metal aerosols in beagle dogs, 11:28465 (J;US) 
Tissue Distribution 

Absorption, distribution, and retention of inhaled selenious acid 

and selenium metal aerosols in beagle dogs, 11:28465 (J;US) 
Toxicity 

Projected uptake and toxicity of selenium compounds from the 

environment, 11:28573 (J;US) 
Uptake 

Projected uptake and toxicity of selenium compounds from the 

environment, 11:28573 (J;US) 
X-Ray Fluorescence 

Trace element determination using synchrotron radiation, 

11:27825 (J;US) 
|G PLANT 
Contamination 

Statement of incidents at nuclear installations - second quarter 

1984, 11:27390 (R;GB) 
Environmental Exposure Pathway 

Studies of environmental radioactivity in Cumbria. Part 7: a 

summary of progress to December 1984, 11:27047 (R;GB) 
SEMICONDUCTOR DEVICES 
Electrodes 

Theoretical analysis of the relaxation on an open-circuit 
photopotential in a highly biased N-type semiconductor 
electrode. Part I. No interfacial electron or hole transfer, 
11:27981 (J;NL) 

Photochemistry 

Theoretical analysis of the relaxation on an open-circuit 
photopotential in a highly biased N-type semiconductor 
electrode. Part I. No interfacial electron or hole transfer, 
11:27981 (J;NL) 


SEMICONDUCTOR MATERIALS 
If possible index also the specific compounds. 
Electron Correlation 
Correlations and defect energies, 11:28951 (J;US) 
Electronic Structure 

Band structure effects in the electronic properties of solids 

accessible in neutron scattering studies, 11:27762 (BA;US) 
Neutron 
Band structure effects in the electronic properties of solids 
accessible in neutron scattering studies, 11:27762 (BA;US) 
Solitons 
Correlations and defect energies, 11:28951 (J;US) 
SEQUOYAH UF6 PRODUCTION PLANT 
Accidents 

Assessment of the Public Health impact from the accidental 
release of UF¢ at the Sequoyah Fuels Corporation Facility at 
Gore, Oklahoma (Docket No. 40-8027). Volume 2, 11:27056 
(R;US) 

Radiation Accidents 

Assessment of the public health impact from the accidental 
release of UF¢ at the Sequoyah Fuels Corporation Facility at 
Gore, Oklahoma (Docket No. 40-8027, License No. SUB- 
1010). Main report. Volume 1, 11:27055 (R;US) 

Rupture of Model 48Y UF cylinder and release of uranium 
hexafluoride, Sequoyah Fuels Facility, Gore, Oklahoma, 
January 4, 1986. Volume 1, 11:26967 (R;US) 

SERINE PROTEINASES 

Code number 3.4.21. 

Enzyme Activity 

Experimental pulmonary emphysema induced in the rat by 
intratracheally administered elastase: morphogenesis, 
11:28591 (J;US) 

Toxicity 

Experimental pulmonary emphysema induced in the rat by 
intratracheally administered elastase: morphogenesis, 
11:28591 (J;US) 

SERPUKHOV SYNCHROTRON 
Particle Boosters 

Possibility of polarized protons acceleration in the IHEP 

accelerator, 11:28084 (RA;SU;In Russian) 
Polarized Beams 
Possibility of polarized protons acceleration in the IHEP 
accelerator, 11:28084 (RA;SU;In Russian) 
SERUM (BLOOD) 
See BLOOD SERUM 
SERVICE LIFE 
Decision Making 

CP and L methodology for rotor life assessment, 11:27228 

(RA;US) 
Forecasting 

Advancements in turbine NDE and diagnostics: an EPRI 
perspective, 11:27241 (RA;US) 

Assessment and improvements to the SAFER code, 11:27243 
(RA;US) 

CP and L methodology for rotor life assessment, 11:27228 
(RA;US) 

Creep and creep-fatigue damage in steam turbine rotors: results 
of an EPRI survey, 11:27250 (RA;US) 

Creep-fatigue life prediction of turbine rotors, 11:27235 
(RA;US) 

Determination and appraisal of useful life expectancy of HP 
and IP rotor shafts: consequences for design, manufacture, 
operation and inspection (Brittle fracture, creep fracture and 
fatigue), 11:27236 (RA;US) 

Generator rotor evaluation, 11:27225 (RA;US) 

Improvements needed in rotor NDE, 11:27240 (RA;US) 

Improvements to SAFER and its application to an HP rotor, 
11:27245 (RA;US) 

Inspection procedures for rotors, 11:27238 (RA;US) 

Life assessment of General Electric large steam turbine rotors, 
11:27232 (RA;US) 

Life extension technique for large steam turbine rotors, 
11:27231 (RA;US) 

Metallurgical aspects of remanent life assessment of high 
temperature rotor forgings, 11:27234 (RA;US) 





Forecasting 


Methodology for predicting torsional fatigue life of turbine- 
generator shafts, 11:27248 (RA;US) 
Overview of life assessment technology for turbogenerator 
rotors, 11:27223 (RA;US) 
Probabilistic approaches to life assessment, 11:27242 (RA;US) 
Recent advances in predicting creep crack growth in steam- 
turbine rotor materials, 11:27249 (RA;US) 
Rotor life evaluation: US and European practice, 11:27233 
(RA;US) 
Probabilistic Estimation 
Probabilistic approaches to life assessment, 11:27242 (RA;US) 
Risk Assessment 
CP and L methodology for rotor life assessment, 11:27228 
(RA;US) 
SHAFT EXCAVATIONS 


Materials 
Nature of the interfacial region between cementitious mixtures 
and rocks from the Palo Duro Basin and other seal 
components, 11:27722 (R;US) 


Cracks 
On-line monitoring of turbine rotors with specific reference to 
shaft cracking, 11:27239 (RA;US) 
Mechanical Vibrations 
On-line monitoring of turbine rotors with specific reference to 
shaft cracking, 11:27239 (RA;US) 
SHALE OIL FRACTIONS 
Mutagen Screening 
Determination of direct-acting mutagens and clastogens in oil 
shale retort process water, 11:26959 (BA;US) 
Fractionation of an oil shale retort process water: isolation of 
photoactive genotoxic components, 11:26960 (BA;US) 


Compression Strength 
Proceedings of the first thermomechanical workshop for shale, 
11:28643 (R;US) 
Fluid Flow 
Proceedings of the first thermomechanical workshop for shale, 
11:28643 (R;US) 
Heat Transfer 
Proceedings of the first thermomechanical workshop for shale, 
11:28643 (R;US) 
Meetings 
Proceedings of the first thermomechanical workshop for shale, 
11:28643 (R;US) 
SHALLOW LAND BURIAL 
See GROUND DISPOSAL 
SHEATHS (FUEL) 
See FUEL CANS 
SHELL MODELS 
Nuclear shell models only; for electron shell models use 
ELECTRONIC STRUCTURE. 
See also INTERACTING BOSON MODEL 
Fermions 
Fermion dynamical symmetry and the nuclear shell model, 
11:28917 (R;US) 
SHF RADIATION 
See RADIOWAVE RADIATION 
SHIPPINGPORT PRESSURIZED WATER REACTOR 
See SHIPPINGPORT REACTOR 
SHIPPINGPORT REACTOR 
Reactor Cores 
Shippingport operations with the Light Water Breeder Reactor 
core. (LWBR Development Program), 11:27340 (R;US) 
SHOCK TUBES 
Ignition 
Fuel injection system for shock tube studies of the ignition of 
preheated fuels, 11:27965 (R:US) 
SHOCK WAVES 
Diffraction 
An S matrix theory for classical nonlinear physics, 11:28978 
(J;US) 
Models 
A new shock wave and its application to inertial confinement 
fusion, 11:29100 (BA;US) 
Calculation of Hugoniot values from atomic properties, 
11:28970 (R;US) 
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Numerical Analysis 
A new shock wave and its application to inertial confinement 
fusion, 11:29100 (BA;US) 
Velocimeters 
Design, fabrication, and field testing of a gas-particle velocity 
sensor. Technical report, 16 April 1982-23 May 1984, 
11:28179 (R;US) 
SHOTFIRING 
See EXPLOSIVE FRACTURING 
SHOWER COUNTERS 
Detects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers. 
Data Acquisition Systems 
MARK II end cap calorimeter electronics, 11:28151 (R;US) 
Performance Testing 
Performance of the SLD Warm Iron Calorimeter prototype, 
11:28157 (R;US) 
Trigger Circuits 
UAI calorimeter trigger, 11:28154 (R;GB) 
SHRUBS 
Plant Growth 
Demise of spiny hopsage shrubs following summer wildfire: an 
authentic record, 11:28331 (J;US) 
SIALON 
See ALUMINIUM OXIDES 
SILICON NITRIDES 
SIGMA MINUS 
Beta Decay 
Work to measure the decay parameters in polarized =p yields 
nu with high precision. Progress report, May 1, 1985-April 
30, 1986, 11:28751 (R;US) 
SIGMA MODEL 
Algebraic Currents 
Canonical structure of the Grassmannian models and existence 
of nonlocal currents, 11:28824 (R;XA) 
Analytical Solution 
Classical solutions for the Grassmannian sigma models and 
their supersymmetric versions, 11:28918 (R;JP) 
Baecklund Transformation 
Explicit forms of Baecklund transformations for the 
Grassmannian and CP sup(N-1) sigma models, 11:28840 
(R;JP) 
Chiral S 
Mean field theory of the linear o-model: Chiral solitons, 
11:28803 (J;US) 
Mean-Field Theory 
Mean field theory of the linear o-model: Chiral solitons, 
11:28803 (J;US) 
Supergravity 
Canonical structure of the Grassmannian models and existence 
of nonlocal currents, 11:28824 (R;XA) 
SILANES 
Chemical Reaction Kinetics 
Comparisons between a gas-phase model of silane chemical 
vapor deposition and laser-diagnostic measurements, 
11:27747 (J;US) 
Laser Spectroscopy 
Comparisons between a gas-phase model of silane chemical 
vapor deposition and laser-diagnostic measurements, 
11:27747 (J;US) 
Pyrolysis 
Production of amorphous iron-silicon powders via laser 
pyrolysis of gaseous precursors, 11:27921 (J;NL) 
Raman Spectroscopy 
Comparisons between a gas-phase model of silane chemical 
vapor deposition and laser-diagnostic measurements, 
11:27747 (J;US) 
SILICA 
See also OPALS 
Catalytic Effects 
Support-metal interaction studies on model supported catalysts. 
Final report, 11:26824 (R;US) 
Dissolution 
Chemical additives for improving steamflood performance. 
Annual report, January-December 1984, 11:26926 (R;US) 
Mass transfer in a geologic environment, 11:27050 (R;US) 
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Equations of State 
Pressure-density behavior for AIN, AleOs, SIO2, TiBz and TiC 
powders up to 3.5 GPa, 11:27702 (RA;US) 


Scattering 
Fractal geometry of vapor-phase aggregates, 11:27748 (J;US) 
Sorptive Properties 
Simultaneous quantitative analysis using dual capillary columns 
of different polarities, 11:27829 (J;DE) 
Support-metal interaction studies on model supported catalysts. 
Final report, 11:26824 (R;US) 
X-Ray Diffraction 
Fractal geometry of vapor-phase aggregates, 11:27748 (J;US) 
SILICA GEL 
Sorptive Properties 
Sorption of trace constituents from aqueous solutions onto 
secondary minerals. II. Radium, 11:27835 (J;US) 
SILICATE MINERALS 


See also CLINOPTILOLITE 
KAOLINITE 
OLIVINE 
SMECTITE 


Raman Spectra 
Raman spectra of rings in silicate material, 11:27741 (R;US) 
Structural Chemical Analysis 
Raman spectra of rings in silicate material, 11:27741 (R;US) 
SILICATES 
See also CALCIUM SILICATES 
GARNI 


ETS 
SODIUM SILICATES 
Research Programs 
[Silicate aluminosilicate and borosilicate glasses and chemical 

studies by high temperature calorimetry]. Progress report, 
11:27726 (R;US) 

SILICEOUS ROCK 

See SANDSTONES 
SILICON 


Pulsed CO: laser annealing of ion-implanted silicon, 11:27724 
(R;US) 
Rapid thermal annealing and regrowth of thermal donors in 
silicon, 11:27745 (J;US) 
Atom Transport 
Rapid thermal annealing and regrowth of thermal donors in 
silicon, 11:27745 (J;US) 


Large format fine grained graphite for solar technology, 

11:27118 (RA;DE;In German) 
Chemical Bonds 

Multiple-quantum NMR study of clustering in hydrogenated 

amorphous silicon, 11:27752 (J;US) 
Chemical Vapor Deposition 

Comparisons between a gas-phase model of silane chemical 
vapor deposition and laser-diagnostic measurements, 
11:27747 (J;US) 

Low-pressure chemical vapor deposition of amorphous silicon 
photovoltaic devices. Annual technical progress report, 1 
May 1984-30 April 1985, 11:27159 (R;US) 

Crystal Defects 

Light-induced degradation and thermal recovery of the 
photoconductivity in hydrogenated amorphous silicon films, 
11:27746 (J;US) 

Relationship of volumetric properties of mono-crystalline or 

polycrystalline Si solar elements and efficiencies, 11 27145 
(RA:DE:In German) 


Electrical and optical measurements on a-Si:H diodes, 11:27151 
(RA;DE;In German) 
Diffusion 
Approach to analyzing diffusion in olivine, 11:27861 (BA;US) 
Diffusion Length 
Electrical and optical measurements on a-Si:H diodes, 11:27151 
(RA;DE;In German) 
Energy Levels 
Determination of interface states for CaF2/Si(111) from near- 
edge x-ray-absorption measurements, 11:27751 (J;US) 


Multiple-quantum NMR study of clustering in hydrogenated 
amorphous silicon, 11:27752 (J;US) 


Impurities 

Rapid thermal annealing and regrowth of thermal donors in 

silicon, 11:27745 (J;US) 
Ion Implantation 

Pulsed CO; laser annealing of ion-implanted silicon, 11:27724 
(R;US) 

Rapid thermal annealing of ion-implanted silicon and gallium 
arsenide, 11:27760 (J;US) 

Ion Pairs 

Multiple-quantum NMR study of clustering in hydrogenated 

amorphous silicon, 11:27752 (J;US) 
Manufacturing 

Carbo-thermal manufacture of solar silicon with very pure 
initial material, 11:27115 (RA;DE;In German) 

Crystallization process for solar silicon, 11:27112 (RA;DE;In 
German) 

Development of silicon nitride materials for moulding solar 
cell silicon, 11:27117 (RA;DE;In German) 

Manufacture and characterization of amorphous silicon (a- 
Si:H) as basic material for solar cells, 11:27127 (RA;DE;In 
German) 

Melting 

Large format fine grained graphite for solar technology, 

11:27118 (RA;DE;In German) 
Multi-Element Analysis 

Spectrographic analysis of metallic silicium and natural quartz, 

11:27803 (R;BR;In Portuguese) 
Photoconductivity 

Light-induced degradation and thermal recovery of the 
photoconductivity in hydrogenated amorphous silicon films, 
11:27746 (J;US) 

Physical Properties 

Crystallization process for solar silicon, 11:27112 (RA;DE;In 

German) 
Powder Metallurgy 

Development of silicon nitride materials for moulding solar 

cell silicon, 11:27117 (RA;DE;In German) 
Process Development Units 

Refinement of material for solar silicon, 11:27113 (RA;DE;In 

German) 
Processing 

Plasma-chemical preparation and dosing of amorphous silicon, 

11:27126 (RA;DE;In German) 


Refinement of material for solar silicon, 11:27113 (RA;DE;In 
) 


German 
SILICON 28 REACTIONS 
Heavy Ion Fusion Reactions 
Destination fusion, 11:28872 (R;US) 
SILICON 28 TARGET 
Carbon 12 Reactions 
Entrance channel limitations in the high energy fusion of light- 
heavy systems leading to “Ca and **Ca, 11:28871 (R;US) 
SILICON 30 TARGET 
Carbon 12 Reactions 
Entrance channel limitations in the high energy fusion of light- 
heavy systems leading to ““Ca and “*Ca, 11:28871 (R;US) 
SILICON ALLOYS 
Corrosion Resistance 
Variations in the microstructure of nickel-based alloy coatings 
with the metalloids boron and silicon as a function of 
deposition parameters in a dual beam ion system, 11:27657 
(R;US) 


Crystallization of sputter deposited amorphous metal thin films 
(W-Si), 11:27610 (R;US) 


Variations in the microstructure of nickel-based alloy coatings 
with the metalloids boron and silicon as a function of 
deposition parameters in a dual beam ion system, 11:27657 
(R;US) 

Wear Resistance 

Variations in the microstructure of nickel-based alloy coatings 

with the metalloids boron and silicon as a function of 
ition parameters in a dual beam ion system, 11:27657 
(R;US) 





SILICON CARBIDES 
Chemical Vapor Deposition 


SILICON CARBIDES 

Chemical Vapor Deposition 
Thermodynamic calculations for chemical vapor deposition of 

silicon carbide, 11:27685 (R;JP;In Japanese) 

Crack Propagation : 

Strength properties of ceramic materials under long-term 
loading and under the influence of residual compressive 
stresses. Final report (HPSN-Y20s, HIPPSC, SP-RBSN), 
11:27680 (R;DE;In German) 

Flexural Strength 

Strength properties of ceramic materials under long-term 
loading and under the influence of residual compressive 
stresses. Final report (HPSN-Y2Os, HIPPSC, SP-RBSN), 
11:27680 (R;DE;In German) 

Turbine rotors from non-oxide ceramic materials. Final report, 
11:27587 (R;DE;In German) 

Fracture Properties 

Strength properties of ceramic materials under long-term 
loading and under the influence of residual compressive 
stresses. Final report (HPSN-Y20;, HIPPSC, SP-RBSN), 
11:27680 (R;DE;In German) 

Joining 

Turbine rotors from non-oxide ceramic materials. Final report, 

11:27587 (R;DE;In German) 


Turbine rotors from non-oxide ceramic materials. Final report, 
11:27587 (R;DE;In German) 
Oxidation 
Phenomenological study of the behavior of some silica formers 
in a high velocity jet fuel burner, 11:27690 (R;US) 
Performance Testing 
High temperature behavior of pressureless-sintered SiC in a 
steel soaking pit environment, 11:27711 (J;US) 
Rotors 
Turbine rotors from non-oxide ceramic materials. Final report, 
11:27587 (R;DE;In German) 
Sintering 
Manufacture of dense sintered bodies containing silicon nitride, 
11:27691 (R;US) 
Treatments 


Pulsed laser and ion beam surface modification of sintered 
alpha-SiC (Using Ni overlayers), 11:27682 (R;US) 
SILICON COMPOUNDS 
See also SILANES, SILOXANES and SILICONES. 
See also SILANES 

SILICATES 
SILICON CARBIDES 
SILICON FLUORIDES 
SILICON NITRIDES 
SILICON OXIDES 


Ductility 

Influence of radiation-induced segregation on ductility of a 

nickel-silicon alloy, 11:27607 (R;US) 
Phase Transformations 

High field ‘'H NMR studies of sol-gel kinetics 
(Tetramethylonthosilicate in methanol and water), 11:27851 
(R;US) 

Tensile Properties 

Influence of radiation-induced segregation on ductility of a 

nickel-silicon alloy, 11:27607 (R;US) 
SILICON FLUORIDES 
Electronic Structure 

Force-field model for the stretching anharmonicities of SF* 
11:27873 (J;US) 

Vibrational analysis and ab initio molecular orbital calculations 
of the molecular force constants of gaseous CF, and SiF,, 
11:27862 (J;GB) 

Vibrational States 

Vibrational analysis and ab initio molecular orbital calculations 
of the molecular force constants of gaseous CF, and SiF,, 
11:27862 (J;GB) 

SILICON HYDRIDES 
See SILANES 
SILICON NITRIDES 
Crack 

Strength properties of ceramic materials under long-term 
loading and under the influence of residual compressive 
stresses. Final report (HPSN-Y20s, HIPPSC, SP-RBSN), 
11:27680 (R;DE;In German) 
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Dielectric Properties 
Dielectric properties of silicon dioxide and silicon-oxynitride 
sol/gel thin films, 11:27155 (R;US) 
Flexural Strength 
Strength properties of ceramic materials under long-term 
loading and under the influence of residual compressive 
stresses. Final report (HPSN-Y203, HIPPSC, SP-RBSN), 
11:27680 (R;DE;In German) 
Turbine rotors from non-oxide ceramic materials. Final report, 
11:27587 (R;DE;In German) 
Fracture Properties 
Strength properties of ceramic materials under long-term 
loading and under the influence of residual compressive 
stresses. Final report (HPSN-Y203, HIPPSC, SP-RBSN), 
11:27680 (R;DE;In German) 
Hot Pressing 
Hot isostatic pressing of ceramics, 11:27692 (R;US) 
Joining 
Turbine rotors from non-oxide ceramic materials. Final report, 
11:27587 (R;DE;In German) 
Microanalysis 
Turbine rotors from non-oxide ceramic materials. Final report, 
11:27587 (R;DE;In German) 
Oxidation 
Phenomenological study of the behavior of some silica formers 
in a high velocity jet fuel burner, 11:27690 (R;US) 
Rotors 
Turbine rotors from non-oxide ceramic materials. Final report, 
11:27587 (R;DE;In German) 
Sintering 
Manufacture of dense sintered bodies containing silicon nitride, 
11:27691 (R;US) 
SILICON OXIDES 
See also QUARTZ 
SILICA 
Dielectric Properties 
Dielectric properties of silicon dioxide and silicon-oxynitride 
sol/gel thin films, 11:27155 (R;US) 
Phase Diagrams 
Laser diagnostics of coal combustion systems. Final technical 
report, 11:26907 (R;US) 
Sintering 
Manufacture of dense sintered bodies containing silicon nitride, 
11:27691 (R;US) 
SILICON SOLAR CELLS 
Calibration 
Calibration methods for solar elements - an experimental 
comparison, 11:27144 (RA;DE) 
Photo-induced effects in the base of crystalline Si solar 
elements, 11:27148 (RA;DE;In German) 
Cost 
Development of new process technologies for solar cells with 
high efficiency from unconventionally purified silicon, 
11:27121 (RA;DE;In German) 
Design 
Silicon concentrator cell research, 11:27157 (R;US) 


Development of high-efficiency solar cells on silicon web. 
Seventh quarterly progress report, October 1-December 31, 
1985, 11:27135 (R;US) 

Silicon concentrator cell research, 11:27157 (R;US) 

Electrical Properties 

Grain boundary effects on the electric properties of 
polycrystalline Si solar elements, 11:27147 (RA;DE;In 
German) 


Energy Efficiency 
Manufacturing process for solar silicon and results obtained 
from cells manufactured by it, 11:27149 (RA;DE;In German) 
Relationship of volumetric properties of mono-crystalline or 
polycrystalline Si solar elements and efficiencies, 11:27145 
(RA;DE;In German) 
Fabrication 
Development of high-efficiency solar cells on silicon web. 
Seventh quarterly progress report, October 1-December 31, 
1985, 11:27135 (R;US) 
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Low-pressure chemical vapor deposition of amorphous silicon 
photovoltaic devices. Annual technical progress report, 1 
May 1984-30 April 1985, 11:27159 (R;US) 

Grain Boundaries 

Grain boundary effects on the electric properties of 
polycrystalline Si solar elements, 11:27147 (RA;DE;In 
German) 
ufacturing 

Amorphous silicon solar cells with a view to reasonably priced 
manufacturing processes, 11:27125 (RA;DE;In German) 

Development of an amorphous silicon panel, 11:27124 
(RA;DE;In German) 

Flat silicon for solar cells, 11:27114 (RA;DE;In German) 

Manufacturing process for solar silicon and results cbtained 
from cells manufactured by it, 11:27149 (RA;DE;In German) 

Optimization of the silicon nitride inversion layer solar cell, 
11:27120 (RA;DE;In German) 

Silicon tape spray technique for solar cells, 11:27116 
(RA;DE;In German) 

Materials Testing 

Problems in determining characteristic parameters of multi- 

crystalline silicon solar cells, 11:27146 (RA;DE;In German) 
Measuring Methods 

Photo-induced effects in the base of crystalline Si solar 

elements, 11:27148 (RA;DE;In German) 


tional characteristics of a-Si solar cells, 11:27150 
(RA;DE;In German) 
Optical Properties 
Examination of optical properties of solar elements, 11:27122 
(RA;DE;In German) 
Physical Properties 
Thin film solar cells made of sputtered and evaporated 
amorphous silicon, 11:27128 (RA;DE;In German) 
Research Programs 
Development of new process technologies for solar cells with 
high efficiency from unconventionally purified silicon, 
11:27121 (RA;DE;In German) 
Pin solar cells made of amorphous silicon, 11:27123 (RA;DE;In 
German) 
Sensitivity 
Examination of optical properties of solar elements, 11:27122 
(RA;DE;In German) 
Silicon 
Flat silicon for solar cells, 11:27114 (RA;DE;In German) 
Manufacture and characterization of amorphous silicon (a- 
Si:H) as basic material for solar cells, 11:27127 (RA;DE;In 
German) 
Spectral Response 
Photo-induced effects in the base of crystalline Si solar 
elements, 11:27148 (RA;DE;In German) 
Surface Coating 
Optimization of the silicon nitride inversion layer solar cell, 
11:27120 (RA;DE;In German) 
Testing 
Amorphous silicon solar cells with a view to reasonably priced 
manufacturing processes, 11:27125 (RA;DE;In German) 
Thin Films 
Thin film solar cells made of sputtered and evaporated 
amorphous silicon, 11:27128 (RA;DE;In German) 
SILICONES 
Stress Relaxation 
Stress relaxation of cellular silicone material: 1984, 11:27717 
(R;US) 
SILTSTONES 


Nature of the interfacial region between cementitious mixtures 
and rocks from the Palo Duro Basin and other seal 
components, 11:27722 (R;US) 

Compression Strength 

Rock index properties for geoengineering in the Paradox Basin, 

11:28641 (R;US) 
Hardness 

Rock index properties for geoengineering in the Paradox Basin, 

11:28641 (R;US) 


Young Modulus 
Rock index properties for geoengineering in the Paradox Basin, 
11:28641 (R;US) 
SILVER 
Emission Spectra 
High resolution n = 3 to n = 2 spectra of neon-like silver, 
11:29021 (R;US) 
Emission Spectroscopy 
Spectrographic analysis of metallic silicium and natural quartz, 
11:27803 (R;BR;In Portuguese) 
Holmium 165 Reactions 
Angular momentum transfer and ali it for 2° Pb- and 
197 Au-induced reactions, 11:28886 (RA;US) 
Quantitative Chemical Analysis 
Determination of silver in sea water by coprecipitation with 
cobalt pyrrolidinedithiocarbamate and Zeeman graphite- 
furnace atomic absorption spectrometry, 11:27832 (J;NL) 
Sorptive Properties 
Relative Raman scattering cross sections for chemisorbed and 
physisorbed pyridine molecules adsorbed on surface- 
enhanced Raman-scattering-active Ag films in ultrahigh 
vacuum: Local-field effects in the low-coverage regime, 
11:27720 (J;US) 
SILVER ALLOYS 


Formation of anodic films on copper and silver in sodium 
hydroxide: An in situ Raman spectroscopic investigation, 
11:27481 (BA;US) 

SILVER IODIDES 
Ionic Conductivity 

Transport in solid electrolytes containing a second phase. Final 

report, 16 May 1982-15 October 1985, 11:27910 (R;US) 
SIMS 


See ION MICROPROBE ANALYSIS 
MASS SPECTROSCOPY 


SINGLE PHOTON EMISSION COMPUTED TOMOGRAPHY 


Towards a practical implementation of the MLE algorithm for 
positron emission tomography, 11:28481 (J;US) 
SINTERING 
Final report of the DARPA Dynamic Materials Synthesis and 
Consolidation Program. Volume II. Shock-activated 
sintering, 11:27703 (R;US) 
SKELETAL DISEASES 
Diagnosis 
Tetracycline treatment of periodontal disease in the beagle 
dog, 11:28492 (J;DK) 
Therapy 
Tetracycline treatment of periodontal disease in the beagle 
dog, 11:28492 (J;DK) 
SKELETAL FOSSILS 
See FOSSILS 
SKELETON 
Biomedical Radiography 
Tetracycline treatment of periodontal disease in the beagle 
dog, 11:28492 (J;DK) 


Influence of electric field exposure on bone growth and 
fracture repair in rats, 11:28610 (J;US) 
SKYRMIONS 
See SOLITONS 
SLAGS 
Chemical Composition 
Laser diagnostics of coal combustion systems. Final technical 
report, 11:26907 (R;US) 


See STANFORD LINEAR COLLIDER 

SLC DETECTORS 
Shower Counters 
Performance of the SLD Warm Iron Calorimeter prototype, 
11:28157 (R;US) 

SLD 

See SLC DETECTORS 
SLUGS (FUEL) 

See FUEL RODS 





Rheology 


SLURRIES 
See also FUEL SLURRIES 


Role of abrasion and corrosion in grinding media wear. 
Volume II, 11:27577 (R;US) 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SLURRY PIPELINES 
Field Tests 
Shipping and handling of slurry pipelined coal - alone and in 
blends, 11:26890 (R;AU) 
SMALL ANGLE SCATTERING 
Anisotropy 
Anisotropic angle biasing of photons, 11:28848 (J;US) 
Data Analysis 
Low-rank coal research. Quarterly technical progress report, 
January-March 1985, 11:26814 (R;US) 
SMALL BUSINESSES 
Contracts 
Issues in contracting with small minority businesses, 11:29109 
(R;US) 
Directories 
Development of new business opportunities for minorities in 
the synthetic fuels program. Typology of minority 
businesses. Volume 5. Final report, August 11, 1980-June 27, 
1981, 11:27529 (R;US) 
Federal Assistance 
Development of new business opport, August 11, 1980-June 27, 
1981unities for minorities in the synthetic fuels program legal 
and legislative analysis. Volume 2. Final report, August 11, 
1980-June 27, 1981, 11:27526 (R;US) 
Development of new business opportunities for minorities in 
the synthetic fuels program. Volume 4. Final report, August 
11, 1980-June 27, 1981, 11:27528 (R;US) 
SMALL-SCALE HYDROELECTRIC POWER PLANTS 
Institutional Factors 
Chinese experiences in mini-hydropower generation. Small 
Hydropower Series No. 3, 11:27093 (R;US) 
Technology Assessment 
Chinese experiences in mini-hydropower generation. Small 
Hydropower Series No. 3, 11:27093 (R;US) 


Hydrothermal Alteration 
Investigation of the stability of clay/basalt packing materials, 
11:27740 (R;US) 
Phase Studies 
Investigation of the stability of clay/basalt packing materials, 
11:27740 (R;US) 
SMELTERS 
Plumes 
Atmospheric diffusion in the mesoscale range: the evidence of 
recent plume width observations, 11:28317 (BA;US) 
SMOKES 
See also TOBACCO SMOKES 


Binderless coal briquettes as a possible fuel for smoke-reducing 
domestic appliances, 11:26909 (R;US) 
Liquid Column Chromatography 
Application of high-performance liquid chromatography-flow 
injection analysis for the determination of polyphosphoric 
acids in phosphorus smokes, 11:27830 (J;NL) 
SN METHOD 
See DISCRETE ORDINATE METHOD 
SNR REACTOR 
Kalkar, North Rhine Westfalia, Federal Republic of Germany 
Reactor Accidents 
Preliminary investigations of the significance of the ingestion 
pathway following accidental releases with actinides, 
11:27395 (R;DE) 
SNR-1 REACTOR 
See SNR REACTOR 
SNR-300 REACTOR 
See SNR REACTOR 
SODA ASH 
See SODIUM CARBONATES 
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SODIUM 
Adsorption 
Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 
Decomposition 
Grain boundaries and solid electrolyte degradation, 11:27675 
(J;US) 
Desorption 
Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 
Diffusion 
Determination of diffusivity of sodium in liquid tin using Na- 
B” alumina, 11:27674 (J;GB) 
Environmental Transport 
Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 
Grain Boundaries 
Grain boundaries and solid electrolyte degradation, 11:27675 
(J;US) 
Separation Processes 
Separation of Cs radionuclides from the Na coolant of the BR- 
10 reactor, 11:27368 (TJ;DE;In German) 
Solidification 
Removal of radioactive sodium from experimental breeder 
reactor-II components and conversion to a disposable solid 
waste: alcohol recovery, 11:27341 (J;US) 
SODIUM ALLOYS 
Electron Density 
Electronic density of states of disordered compounds, 11:28941 
(R;XA) 
Lattice Parameters 
Electronic density of states of disordered compounds, 11:28941 


(R;XA) 
SODIUM CARBONATES 
Chemical additives for improving steamflood performance. 
Annual report, January-December 1984, 11:26926 (R;US) 
SODIUM CHLORIDES 
Crystallization 
Investigation of solute nucleation in levitated solution droplets, 
11:27865 (J;US) 
Environmental Impacts 
Soil and vegetation studies at the Los Medanos site, 11:28366 
(RA;US) 
Nucleation 
Investigation of solute nucleation in levitated solution droplets, 
11:27865 (J;US) 
Structure Factors 
Evidence for many-body interactions in the structure of molten 
alkali chlorides, 11:27730 (R;XA) 
Thermodynamic Properties 
Evidence for many-body interactions in the structure of molten 
alkali chlorides, 11:27730 (R;XA) 
SODIUM CITRATES 
See SODIUM COMPOUNDS 
SODIUM COMPLEXES 
Thermodynamic Properties 
pH-dependent metal ion selectivity by a crown ether 
carboxylic acid, 11:27899 (J;US) 
SODIUM COMPOUNDS 


See also SODIUM CARBONATES 
SODIUM CHLORIDES 
SODIUM HYDROXIDES 
SODIUM PHOSPHATES 
SODIUM SILICATES 
Chemical Reactions 
Galena/dichromate solution interaction and the nature of the 


resulting chromium(III) species, 11:27874 (J;CH) 


Thermochemical Diagrams 
VPI-3 alkali attack of coal gasifier refractory linings. Progress 
report No. 5, January 1, 1986-March 31, 1986, 11:26833 
(R;US) 
SODIUM HYDROXIDES 
Chemical additives for improving steamflood performance. 
Annual report, January-December 1984, 11:26926 (R;US) 
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Evaluation of emulsion steam blocking processes. Project 

OE3B. Annual report for FY 1985, 11:26928 (R;US) 
Corrosive Effects 

Formation of anodic films on copper and silver in sodium 
hydroxide: An in situ Raman spectroscopic investigation, 
11:27481 (BA;US) 

SODIUM LAURYL SULFATES 
See SODIUM COMPOUNDS 
SODIUM MINERALS 
See MINERALS 
SODIUM PHOSPHATES 
Structural Chemical Analysis 

Synthesis and characterization of phosphates containing alkali 

metals and plutonium or lanthanides, 11:27875 (J;CH) 
Synthesis 

Synthesis and characterization of phosphates containing alkali 

metals and plutonium or lanthanides, 11:27875 (J;CH) 
SODIUM SILICATES 

Chemical additives for improving steamflood performance. 

Annual report, January-December 1984, 11:26926 (R;US) 
Phase Diagrams 

Laser diagnostics of coal combustion systems. Final technical 

report, 11:26907 (R;US) 
SOFT X RADIATION 
Energy Spectra 

Measurements of the radiation energy distribution in the soft 
X-ray region in the Wendelstein VII-A stellarator, 11:29003 
(R;DE) 

SOILS 
Chemical Properties 

Description and selection of soils at two oil shale disposal sites, 

11:26957 (R;US) 
Contamination 

Equations for cesium transfer in a Liriodendron forest, 
11:28359 (J;US) 

Factors influencing survival of vesicular-arbuscular mycorrhiza 
propagules during topsoil storage, 11:26870 (J;GB) 

Strontium-90 and cesium-137 in soil from May to July 1983. 
Environmental and dietary materials, 11:28354 (RA;JP) 

Physical Properties 

Description and selection of soils at two oil shale disposal sites, 

11:26957 (R;US) 
Radiation Mi 

Assessment of the public health impact from the accidental 
release of UF at the Sequoyah Fuels Corporation Facility at 
Gore, Oklahoma (Docket No. 40-8027, License No. SUB- 
1010). Main report. Volume 1, 11:27055 (R;US) 

Radionuclide Migration 

A pilot-scale radioactive test using in situ vitrification, 11:27029 
(J;US) 

Experimental studies on the dynamics of radionuclide transport 
in soils and plants: an investigation of the effects of soil type 
and chemical form, 11:28346 (R;GB) 

Experimental studies on the dynamics of radionuclide transport 
in soils and plants: an investigation of the effects of soil type 
and chemical form. Appendix A, B, and C, 11:28347 (R;GB) 

Sampling 

Description and selection of soils at two oil shale disposal sites, 

11:26957 (R;US) 
SOLAR ABSORBERS 


Coatings 
Durability of absorber coating, 11:27197 (RA;DE;In German) 


Durability of absorber coating, 11:27197 (RA;DE;In German) 
Fabrication 
New process for selective coating of metal bands, 11:27609 
(RA;DE;In German) 
Performance Testing 
Falling film flow characteristics of the direct absorption 
receiver, 11:27171 (R;US) 
SOLAR AIR CONDITIONERS 


Solar/gas double effect evaporatively cooled chiller - 
prototype unit. Final report, 11:27186 (R;US) 
Evaporative Cooling 
Solar/gas double effect evaporatively cooled chiller - 
prototype unit. Final report, 11:27186 (R;US) 


SOLAR COLLECTORS 
Performance Testing 


Performance Testing 
Solar/gas double effect evaporatively cooled chiller - 
prototype unit. Final report, 11:27186 (R;US) 
SOLAR BATTERIES 
See SOLAR CELL ARRAYS 
SOLAR CELL ARRAYS 
Fabrication 
NASA welding assessment program. Final report, 11:27137 
(R;US) 
Manufacturing 
Photovoltaic solar components, 11:27119 (RA;DE;In German) 
Optimization 
Determination of optimum mounting configurations for flat- 
plate photovoltaic modules based on a structured field 
experiment and simulated results from PVFORM, a 
photovoltaic system performance model, 11:27154 (R;US) 
Service Life 
NASA welding assessment program. Final test report, 11:27138 
(R;US) 
Thermal Cycling 
NASA welding assessment program. Final report, 11:27137 
(R;US) 
NASA welding assessment program. Final test report, 11:27138 
(R;US) 
Welded Joints 
NASA welding assessment program. Final test report, 11:27138 
(R;US) 
SOLAR CELLS 


See also CADMIUM SELENIDE SOLAR CELLS 
CADMIUM SULFIDE SOLAR CELLS 
CONCENTRATOR SOLAR CELLS 
COPPER SULFIDE SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
MIS SOLAR CELLS 
SILICON SOLAR CELLS 


Calibration 
Electrical performance calibration of space cells and panels, 
11:27143 (RA;DE) 
Manufacturing 
Development and prototype construction of photovoltaic 
energy supply systems, 11:27164 (RA;DE;In German) 
Testing and optimization of manufacturing technology in large 
area CueS/CdS solar generators, 11:27166 (RA;DE;In 
German) 
Meetings 
Status report: Photovoltaics, 11:27111 (R;DE;In German) 
Performance Testing 
Electrical performance calibration of space cells and panels, 
11:27143 (RA;DE) 
Quality Assurance 
Electrical and optical measurements on a-Si:H diodes, 11:27151 
(RA;DE;In German) 
Programs 


Status report: Photovoltaics, 11:27111 (R;DE;In German) 
Technology Assessment 
Importance of photovoltaics for energy generation, 11:27141 
(RA;DE;In German) 
SOLAR COLLECTORS 


See also COMBINED COLLECTORS 
EVACUATED COLLECTORS 
FLAT PLATE COLLECTORS 


Efficiency 
Studies of an air collector system. Summary, 11:27194 
(RA;DE;In German) 
Fabrication 
New process for selective coating of metal bands, 11:27609 
(RA;DE;In German) 
Heat Losses 
Influence of the vacuum on the reduction of thermal losses of 
solar collectors, 11:27190 (RA;DE;In German) 
Performance 
Simulation and thermal performance of a hybrid plant with 
water collectors driven by a photovoltaic-powered pump, 
11:27195 (RA;DE;In French) 
Performance Testing 
Methods of testing to determine the thermal performance of 
solar collectors, 11:27198 (R;US) 





SOLAR COLLECTORS 
Performance Testing 


Solar collector heat gains and specifications. Report on the test 
campaign of summer 1984 (Sqitzerland), 11:27199 (R;DE;In 
German) 

Simulation 

Measurement and simulation of the dynamic behaviour of a 
solar collector, 11:27191 (RA;DE;In French) 

Simulation and thermal performance of a hybrid plant with 
water collectors driven by a photovoltaic-powered pump, 
11:27195 (RA;DE;In French) 


Solar collector heat gains and specifications. Report on the test 
campaign of summer 1984 (Sqitzerland), 11:27199 (R;DE;In 
German) 


Stirling Engines 
Vanguard I solar lic dish-Stirling engine module. Final 
report, May 28, 1982-September 30, 1984, 11:27170 (R;US) 
Testing 
Comparative measurements with various flat-plate and finned 
heat exchangers for the utilization of environmental energy, 
11:27193 (RA;DE;In German) 
Influence of the vacuum on the reduction of thermal losses of 
solar collectors, 11:27190 (RA;DE;In German) 
Measurement and simulation of the dynamic behaviour of a 
solar collector, 11:27191 (RA;DE;In French) 
Studies of an air collector system. Summary, 11:27194 
(RA;DE;In German) 
Tests with solar collectors at high temperatures, 11:27189 
(RA;DE;In French) 
Thermal Efficiency 
Best achievable energy yields of solar energy systems in 
Switzerland, and sensitive factors of influence, 11:27192 
(RA;DE;In German) 
Methods of testing to determine the thermal performance of 
solar collectors, 11:27198 (R;US) 
SOLAR ENERGY 
Documentation 
Information and documentation on solar energy, 11:27100 
(RA;DE;In French) 
Information 
Information and documentation on solar energy, 11:27100 
(RA;DE;In French) 
Meetings 
Research and development of solar energy in Switzerland, 
11:27099 (R;DE;In French and German) 
Research Programs 
Research and development of solar energy in Switzerland, 
11:27099 (R;DE;In French and German) 
Resource Potential 
Greece - structure of the energy industry, in particular energy 
source potential, 11:27497 (R;DE;In German) 


Research and development of solar energy in Switzerland, 
11:27099 (R;DE;In French and German) 
Thermochemical Heat Storage 
Generation of chemical energy sources with solar energy, 
11:27201 (RA;DE;In German) 
SOLAR HEAT ENGINES 
Parabolic Dish Reflectors 
Vanguard I solar parabolic dish-Stirling engine module. Final 
report, May 28, 1982-September 30, 1984, 11:27170 (R;US) 
Performance 
Vanguard I solar parabolic dish-Stirling engine module. Final 
report, May 28, 1982-September 30, 1984, 11:27170 (R;US) 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
Control Equipment 
‘SEDING’ control: Results of experiments and simulations; 
general application of the principle, 11:27173 (RA;DE;In 
French) 
Seasonal Thermal Energy Storage 
Solar energy plants with seasonal storage. Task VII of IEA - 
state of projects, 11:27202 (RA;DE;In French) 


"SEDING’ control: Results of experiments and simulations; 
general application of the principle, 11:27173 (RA;DE;In 
French) 
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Simulation of active solar systems by a simple model which is 
generally used for describing floor heating systems, 11:27172 
(RA;DE;In French) 

Specifications 

Solar energy installations of the motorway maintenance 
facilities in Vaulruz: Swiss project of IEA, Task VII, 
11:27177 (RA;DE;In French) 

SOLAR NEUTRINOS 
Prior to July, 1975 information was indexed to NEUTRINOS. 
Annihilation 


Solar System constraints and signatures for dark-matter 
candidates, 11:28659 (J;US) 
Mass 
Solar System constraints and signatures for dark-matter 
candidates, 11:28659 (J;US) 
Neutrino Detection 
Gamow-Teller strength functions and neutrino problems, 
11:28810 (BA;US) 
Oscillator Strengths 
Gamow-Teller strength functions and neutrino problems, 
11:28810 (BA;US) 
SOLAR PROCESS HEAT 
Performance 
Large-scale Solar Industrial Process Heat system for 
Caterpillar Tractor Company: performance evaluation. Final 
report, 11:27185 (R;US) 
SOLAR RADIATION 
See also DIFFUSE SOLAR RADIATION 
DIRECT SOLAR RADIATION 
Calculation Methods 
Simple radiation models tested in Switzerland, 11:27102 
(RA;DE;In French) 
Data Processing 
Data bases for isolating the effects of the increasing carbon 
dioxide concentration, 11:28252 (RA;US) 
Energy Spectra 
Extraterrestrial solar spectrum and its variation in the 
atmosphere, 11:27104 (RA;DE;In German) 
Monitoring 
Data bases for isolating the effects of the increasing carbon 
dioxide concentration, 11:28252 (RA;US) 
Measurement properties of pyranometers, 11:27107 (RA;DE;In 
German) 


Spectral Response 
Extraterrestrial solar spectrum and its variation in the 
atmosphere, 11:27104 (RA;DE;In German) 
SOLAR RADIO BURSTS 
Experimental Data 
Comments on fast pulses in MM-wave bursts, 11:28650 (R;BR) 
SOLAR STILLS 
Performance Testing 
Production of methane, ethanol, single cell protein and 
fertilizer via solar distillation and immobilized enzymes from 
waste, 11:27087 (R;US) 
SOLAR WATER HEATERS 


Results of the first year of operation of the solar plant in the 
stadion at Vessy, 11:27174 (RA;DE;In French) 
Testing 
Results of the first year of operation of the solar plant in the 
stadion at Vessy, 11:27174 (RA;DE;In French) 
SOLAR WIND 
Acceleration 
Particle acceleration at a termination shock 1. Application to 
the solar wind and the anomalous component, 11:28665 
(J;US) 
Electric Fields 
Waves and electric fields associated with the December 27, 
1984, artificial comet. Progress report, 11:28675 (R;US) 
Plasma 
Hot, diamagnetic cavities upstream from the earth’s bow 
shock, 11:28666 (J;US) 
Plasma Waves 
Waves and electric fields associated with the December 27, 
1984, artificial comet. Progress report, 11:28675 (R;US) 
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SOLENOIDS 
Beam Bunching 
Competition of electron-cyclotron maser and free-electron 
laser modes with combined solenoidal and longitudinal 
wiggler fields, 11:28727 (J;US) 
SOLID ELECTROLYTES 
Tonic Conductivity 
Transport in solid electrolytes containing a second phase. Final 
report, 16 May 1982-15 October 1985, 11:27910 (R;US) 
SOLID FUELS 


See also BRIQUETS 
DISPERSION NUCLEAR FUELS 
MIXED OXIDE FUELS 


Combustion 
Pretesting for the development of a solid fuels heat store as 
additional heat source for heat pumps. Final report, 11:28048 
(R;DE;In German) 
Fuel Substitution 
HERMES: results of the interfuel substitution model in 
Greece. Final report, 11:27522 (R;DE) 
Heat Storage 
Pretesting for the development of a solid fuels heat store as 
additional heat source for heat pumps. Final report, 11:28048 
(R;DE;In German) 
SOLID SOLUTIONS 
Diffusion 
Demixing of materials under chemical potential gradients, 
11:27859 (J;US) 


Processes 
Demixing of materials under chemical potential gradients, 
11:27859 (J;US) 
SOLID STATE LASERS 
See also NEODYMIUM LASERS 
Gamma Radiation 
Kinetics of nuclear super-radiance, 11:27998 (J;US) 
Tuning 
Frequency tuning characteristics of a Q-switched Co:MgF2 
laser, 11:27982 (R;US) 
SOLIDS 
Nuclear Magnetic Resonance 
NMR studies of selective population inversion and spin 
clustering, 11:27598 (R;US) 
SOLID-STATE PLASMA 
Electron Gas 
Off-shell self-energy effects and the dynamic structure factor of 
an electron liquid, 11:28950 (J;US) 
Plasma Instability 
Characterization of chaotic instabilities in an electron-hole 
plasma in germanium, 11:27647 (R;US) 
Potential Energy 
Low-order anharmonic contributions to the internal energy of 
the one-component plasma, 11:28949 (J;US) 
Self-Energy 
Off-shell self-energy effects and the dynamic structure factor of 
an electron liquid, 11:28950 (J;US) 
Structure Factors 
Off-shell self-energy effects and the dynamic structure factor of 
an electron liquid, 11:28950 (J;US) 
Temperature Effects 
Low-order anharmonic contributions to the internal energy of 
the one-component plasma, 11:28949 (J;US) 
SOLITONS 
Skyrmions and vector mesons, 11:28799 (J;US) 
SOLS 
See also AEROSOLS 
Phase Transformations 
High field 'H NMR studies of sol-gel kinetics 
(Tetramethylonthosilicate in methanol and water), 11:27851 


Standardization of equilibrium data of nitric acid, ruthenium 
and zirconium in the extraction system: liquid-liquid 20%- 
diluent/HNO;/H2O, 11:27796 (RA;BR;In Portuguese) 

Organic Solvents 

Solvent extraction in nuclear technology, 11:27816 (R;US) 
Uses 

Solvent extraction in nuclear technology, 11:27816 (R;US) 


SOLVENT-REFINED COAL 
Quantitative Chemical Analysis 
Simultaneous quantitative analysis using dual capillary columns 
of different polarities, 11:27829 (J;DE) 
SOLVENTS 
See also ORGANIC SOLVENTS 
Dielectric Properties 
Solvent dielectric attenuation of substituent effects. 
Dependence on boundary representation in prolate 
spheroidal cavity models, 11:27880 (J;US) 
SOMATIC CELLS 
Mutations 
Somatic mutations detected by immunofluorescence and flow 
cytometry, 11:28450 (BA;DE) 
SOMATIC MUTATIONS 
Bioassay 
Development of in vitro mutagenicity testing systems using T- 
lymphocytes. Annual performance report, 11:28516 (R;US) 


See SOUND WAVES 
SOUND WAVES 
Attenuation 
Acoustic attenuation due to domain walls in anisotropic 
superconductors, with application to U/sub 1-x/Th/sub 
x/Beis, 11:27665 (J;US) 
Economics 
Sonic horn application in a dry FGD system baghouse, 
11:27272 (RA;US) 
Uses 
Sonic horn application in a dry FGD system baghouse, 
11:27272 (RA;US) 
Velocity 
Thermophysical properties of natural gas components 
determined by speed of sound measurements. Speed of sound 
measurement in methane, 11:26945 (R;US) 
SOUTH AFRICA 
Air Pollution 
Papers from the symposium on emissions: the value of 
incentives and guidelines for control, 11:28371 (R;ZA) 
Fuel Cycle 
International nuclear fuel cycle fact book. Revision 6, 11:27018 
(R;US) 
Gold Ores 
Investigations on the genesis of syngenetic gold-uranium 
deposits in conglomerates of the Precambrian Pongola 
Supergroup and Moodies Group including a contribution on 
the genesis of the epigenetic gold deposits of Klipwal, 
Kaapvaal Kraton, South Africa, 11:26961 (R;DE;In German) 


Maps compiled by the ESSO Minerals Company during their 
exploration program for uranium in South Africa. A 
bibliography, 11:26962 (R;ZA) 

Uranium Ores 

Investigations on the genesis of syngenetic gold-uranium 
deposits in conglomerates of the Precambrian Pongola 
Supergroup and Moodies Group including a contribution on 
the genesis of the epigenetic gold deposits of Klipwal, 
Kaapvaal Kraton, South Africa, 11:26961 (R;DE;In German) 

SOUTH ATLANTIC BIGHT 
Ambient Temperature 

Hydrographic data and freshwater content in the inner 10 
kilometers off the Georgia coast during SPREX, March- 
April 1985, 11:28649 (R;US) 

Fresh Water 

Hydrographic data and freshwater content in the inner 10 
kilometers off the Georgia coast during SPREX, March- 
April 1985, 11:28649 (R;US) 

Salinity 

Hydrographic data and freshwater content in the inner 10 
kilometers off the Georgia coast during SPREX, March- 
April 1985, 11:28649 (R;US) 

Water Currents 

Hydrographic data and freshwater content in the inner 10 
kilometers off the Georgia coast during SPREX, March- 
April 1985, 11:28649 (R;US) 





See REPUBLIC OF KOREA 
SOVIET UNION 
See USSR 
SOYBEAN PLANT 
See GLYCINE HISPIDA 
SPACE CHARGE 
Mathematical Models 
Electron fountains or a steady 1D collisionless model of 
photonically ejected electron sheaths with arbitrary electron 
spectra, 11:28699 (R;US) 
SPACE HEATERS 
Comparative Evaluations 
Comparative study of combustion in kerosene heaters, 11:26937 
(J;US) 
Exhaust Gases 
Comparative study of combustion in kerosene heaters, 11:26937 
(J;US) 
SPACE HEATING 
Gas Furnaces 
Technical and economic assessment of condensing space 
heating systems, 11:27541 (R;US) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACECRAFT POWER SUPPLIES 
Radioisotope Heat Sources 


Space nuclear safety program. Progress report, September 
1984, 11:27067 (R;US) 


Space nuclear safety program. Progress report, September 
1984, 11:27067 (R;US) 
SPAIN 
Fuel Cycle 
International nuclear fuel cycle fact book. Revision 6, 11:27018 
(R;US) 
SPATIAL DISTRIBUTION 
Image Processing 
Selected topics on the spatial information from proportional 
counters used for two-dimensional imaging of x-rays and 
VUV photons, 11:27948 (R;XC) 
SPEAR 
Stanford positron-electron asymmetric ring. 


Drawings 
Miscellaneous SPEAR Program drawings (Engineering 
Materials), 11:28129 (E;US) 
Mirrors 
Thermal loading considerations for synchrotron radiation 
mirrors, 11:28103 (R;US) 
SPECTRA 


See also GAMMA SPECTRA 
MICROWAVE SPECTRA 
NEUTRON SPECTRA 
X-RAY SPECTRA 


Pressure Dependence 
Temperature and density study of the Rayleigh line shape of 
fluid N2O, 11:27853 (J;US) 
Temperature Dependence 
Temperature and density study of the Rayleigh line shape of 
fluid N2O, 11:27853 (J;US) 
SPECTRA (NEUTRON) 
See NEUTRON SPECTRA 
SPECTROCHEMISTRY 
See EMISSION SPECTROSCOPY 
SPECTROMETERS 
See also GAMMA SPECTROMETERS 


HEAVY ION SPECTROMETERS 
INFRARED SPECTROMETERS 
Calibration 
Methods for coal characterization. Quarterly report No. 2, 
December 1, 1985-February 28, 1986, 11:26863 (R;US) 
SPEED INDICATORS 
See VELOCIMETERS 
SPENT FUEL CASKS 
Computer-Aided Design 
Evaluation of thermal and structural computer codes, 11:27979 
(BA;US) 
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Radiation Accidents 
Collective radiation doses following a hypothetical, very 
severe accident to an irradiated fuel transport flask 
containing AGR fuel, 11:27962 (R;GB) 
Radiation Hazards 
Criticality safety hazards arising from the transport of fissile 
materials, 11:27972 (R;GB) 
SPENT FUELS 
Reprocessing 
Defense by-products production and utilization program: noble 
metal recovery screening experiments, 11:26979 (R;US) 
Underground Disposal 
Radioactive Waste Management System: Project Decision 
Schedule, 11:27509 (R;US) 
SPENT SHALES 
Waste Disposal 
Description and selection of soils at two oil shale disposal sites, 
11:26957 (R;US) 
SPERM 
See SPERMATOZOA 
SPERMATIDS 
See SPERMATOZOA 
SPERMATOGONIA 
Genetic Radiation Effects 
Germ cell toxicity: significance in genetic and fertility effects 
of radiation and chemicals, 11:28586 (BA;US) 
SPERMATOZOA 
Chromosomal Aberrations 
Chromosomes of human sperm: variability among normal 
individuals, 11:28449 (J;DE) 
Morphology 
Cytometric analysis of mammalian sperm for induced 
morphologic and DNA content errors, 11:28551 (BA;DE) 
Radiosensitivity 
Cytometric analysis of mammalian sperm for induced 
morphologic and DNA content errors, 11:28551 (BA;DE) 
SPHERES 
Freezing 
Approximate analysis of the formation of a buoyant solid 
sphere in a supercooled melt, 11:29140 (R;US) 
SPIN GLASS STATE 


Cooling-rate dependence for the spin-glass ground-state 
energy: Implications for optimization by simulated annealing, 
11:28952 (J;US) 

Ground States 

Cooling-rate dependence for the spin-glass ground-state 
energy: Implications for optimization by simulated annealing, 
11:28952 (J;US) 

SPINELS 
Ion Mobility 
Mobility of cations in magnesium aluminate spinel, 11:27749 
(J;US) 
SPIN-OFF 
See TECHNOLOGY TRANSFER 
SPINOR FIELDS 
SL Groups 

World-spinor fields from bandor representations of SL(4,R), 

11:28821 (R;US) 
SPRUCES 


Examination of the wood quality of affected firs and spruces of 
important forest areas in Baden-Wuerttemberg use materials 
and application testing, 11:28563 (RA;DE;In German) 

SQUID DEVICES 
Superconducting Quantum Interference Devices 
Sensitivity 
Squids, brains and gravity waves, 11:27975 (J;US) 
Uses 
Squids, brains and gravity waves, 11:27975 (J;US) 


See CALIBRATION STANDARDS 
STAINLESS STEEL-302 
Quantitative Chemical Analysis 
Theta pinch discharge designed for emission spectrochemical 
analysis: spectral characterization, 11:27824 (J;US) 
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STAINLESS STEEL-304 
Corrosion 
Study of the polarization for Incoloy 800 and for the stainless 
stell AISI 304 in mixtures of iron, nickel and chromium 
chlorides, 11:27631 (R;BR;In Portuguese) 
Corrosion Resistance 
Results of corrosion testing of electroslag-remelted Cr Ni 
stainless steel AISI 304 L (material No. 1.4306) in nitric acid, 
11:27640 (R;DE;In German) 


Grain boundary structure effects on creep cavitation 
susceptibility, 11:27614 (R;US) 
Grain Boundaries 
Grain boundary structure effects on creep cavitation 
susceptibility, 11:27614 (R;US) 
Polarization 
Study of the polarization for Incoloy 800 and for the stainless 
stell AISI 304 in mixtures of iron, nickel and chromium 
chlorides, 11:27631 (R;BR;In Portuguese) 
STAINLESS STEEL-316 
Corrosion 
Corrosion of ferrous alloys exposed to thermally convective 
Pb-17 at. % Li, 11:27604 (R;US) 
Welding 
Inertia welding of 1100 aluminum to Type 316 stainless steel, 
11:27654 (R;US) 
STAINLESS STEEL-316L 
Compatibility 
Cesium chloride compatibility testing program. Annual report, 
fiscal year 1985, 11:27653 (R;US) 
Corrosion 
Cesium chloride compatibility testing program. Annual report, 
fiscal year 1985, 11:27653 (R;US) 
Heat Treatments 
Cesium chloride compatibility testing program. Annual report, 
fiscal year 1985, 11:27653 (R;US) 
Microstructure 
Cesium chloride compatibility testing program. Annual report, 
fiscal year 1985, 11:27653 (R;US) 
STAINLESS STEELS 


See also STAINLESS STEEL-302 
STAINLESS STEEL-304 
STAINLESS STEEL-316 
STAINLESS STEEL-316L 


Carburization 
Further work to investigate the carburisation behaviour of 
steels in sodium, 11:27336 (R;GB) 
Crevice Corrosion 
Inspection of a seawater cooled plate heat exchanger of 254 
SMO in the Naantali power station, 11:27259 (RA;SE;In 
Swedish) 
Fuel-Coolant Interactions 
Hydrogen-generating reactions in LWR severe accidents, 
11:27427 (BA;US) 


Application of diffusion theory to the analysis of hydrogen 
desorption data at 25 deg C, 11:27651 (R;US) 
Materials Testing 
Further work to investigate the carburisation behaviour of 
steels in sodium, 11:27336 (R;GB) 


Simulant studies on debris quenching in ex-vessel geometry 
and model comparison, 11:27458 (BA;US) 
Reactor Materials 
Further work to investigate the carburisation behaviour of 
steels in sodium, 11:27336 (R;GB) 
Thermal Diffusivity 
Design of a system to measure thermal diffusivity of metals in 
the form of miniature disks, 11:27621 (R;US) 
STANDARD ELECTROWEAK MODEL 
See WEINBERG-SALAM GAUGE MODEL 
STANDARD REFERENCE MATERIALS 
See CALIBRATION STANDARDS 
STANDING CROP 
See BIOMASS 


STANFORD 1.2-GEV LINAC 
Amplifiers 
SLAC Liniac Energy Doubler (SLED) component drawings 
(Engineering Materials), 11:28082 (E;US) 
STANFORD LINEAR ACCELERATOR CENTER 
Drift Chambers 
A FASTBUS interface for the 3081/E, 11:28114 (J;US) 
Environmental Quality 
Annual environmental monitoring report, January-December 
1985, 11:28055 (R;US) 
Fastbus System 
A FASTBUS interface for the 3081/E, 11:28114 (J;US) 
SLAC FASTBUS Snoop Module-test results and support 
software, 11:28115 (J;US) 
STANFORD LINEAR COLLIDER 
Data Acquisition Systems 
The data acquisition system for SLD, 11:28119 (J;US) 
Standardized T: 
Nomenclature of SLC Arc beamline components, 11:28101 
(R;US) 
STARS 
S Process 
/sup 148,150/Sm: A test for s-process nucleosynthesis, 
11:28884 (J;US) 
Ultraviolet Spectra 
Continued ultraviolet studies of some Be stars of later type. 
Final technical report, 15 May 1980-31 August 1985, 
11:28652 (R;US) 
STATISTICAL MECHANICS 
Blackbody Radiation 
Canonical ensemble redefined - 3. Ideal Bose gas, 11:28958 
(R;XA) 
Bose-Einstein Gas 
Canonical ensemble redefined - 3. Ideal Bose gas, 11:28958 
(R;XA) 
Fermi Gas 
Canonical ensemble redefined - 4: Ideal Fermi gas, 11:28959 
(R;XA) 


Properties 
Canonical ensemble redefined - 1: Formalism, 11:28957 (R;XA) 
STEAM 
Explosions 
Steam explosion studies with single drops of corium-related 
melts: ferrous metals and U- and Zr-containing oxides, 
11:27459 (BA;US) 
STEAM CONDENSERS 
Computer Codes 
ORCONI: a Fortran code for the calculation of a steam 
condenser of circular cross section, 11:28017 (R;US) 
STEAM COOLANT 
See STEAM 
STEAM GENERATORS 
Design 
Design and early operating experience of 150 MW Mae Moh 
steam generating units, 11:27219 (RA;US) 
STEAM INJECTION 
Additives 
Chemical additives for improving steamflood performance. 
Annual report, January-December 1984, 11:26926 (R;US) 
Evaluation of the field demonstration of the conventional 
steam drive process with ancillary materials at North Kern 
Front, 11:26924 (R;US) 
Field experiment of steam-drive with in situ foaming, 11:26930 
(BA;CA) 
Bench-Scale Experiments 
Evaluation of emulsion steam blocking processes. Project 
OE3B. Annual report for FY 1985, 11:26928 (R;US) 
Emulsifiers 
Evaluation of emulsion steam blocking processes. Project 
OE3B. Annual report for FY 1985, 11:26928 (R;US) 
Evaluation 
Evaluation of the field demonstration of the conventional 
steam drive process with ancillary materials at North Kern 
Front, 11:26924 (R;US) 





STEAM INJECTION 
Fleid Tests 


Field Tests 
Evaluation of the field demonstration of the conventional 
steam drive process with ancillary materials at North Kern 
Front, 11:26924 (R;US) 
STEAM REFORMER PROCESSES 
Hydrogen use in Alaska. Project 40902 final report, 11:27068 
(R;US) 
STEAM TURBINES 
Fabrication 
Life extension technique for large steam turbine rotors, 
11:27231 (RA;US) 


Advancements in turbine NDE and diagnostics: an EPRI 
perspective, 11:27241 (RA;US) 

Alsthom-Atlantique’s experience with rotors weld repair, 
11:27256 (RA;US) 

Assessment and improvements to the SAFER code, 11:27243 
(RA;US) 

CP and L methodology for rotor life assessment, 11:27228 
(RA;US) 

Creep and creep-fatigue damage in steam turbine rotors: results 
of an EPRI survey, 11:27250 (RA;US) 

Creep-fatigue life prediction of turbine rotors, 11:27235 
(RA;US) 

Determination and appraisal of useful life expectancy of HP 
and IP rotor shafts: consequences for design, manufacture, 
operation and inspection, 11:27236 (RA;US) 

Discussion of critical issues, 11:27257 (RA;US) 

Effects of composition on the ductility of 1Cr-1.25Mo-0.25V 
steel at elevated temperature, 11:27246 (RA;US) 

Failure analysis of a circumferentially cracked steam turbine 
shaft, 11:27251 (RA;US) 

Improvements needed in rotor NDE, 11:27240 (RA;US) 

Improvements to SAFER and its application to an HP rotor, 
11:27245 (RA;US) 

In-service degradation of toughness of steam turbine rotors, 
11:27247 (RA;US) 

Inspection procedures for rotors, 11:27238 (RA;US) 

Life assessment and improvement of turbo-generator rotors for 
fossil plants, 11:27221 (R;US) 

Life assessment of General Electric large steam turbine rotors, 
11:27232 (RA;US) 

Life extension technique for large steam turbine rotors, 
11:27231 (RA;US) 

Major turbine rotor weld repairs utilizing partial forgings, 
11:27252 (RA;US) 

Metallurgical factors affecting the reliability of fossil steam 
turbine rotors, 11:27222 (RA;US) 

Metallurgical aspects of remanent life assessment of high 
temperature rotor forgings, 11:27234 (RA;US) 

Methodology for predicting torsional fatigue life of turbine- 
generator shafts, 11:27248 (RA;US) 

Miniature specimens to assess rotor properties for life 
prediction studies, 11:27227 (RA;US) 

NDE evaluation of rotors, 11:27237 (RA;US) 

On-line monitoring of turbine rotors with specific reference to 
shaft cracking, 11:27239 (RA;US) 

Probabilistic approaches to life assessment, 11:27242 (RA;US) 

Recent advances in predicting creep crack growth in steam- 
turbine rotor materials, 11:27249 (RA;US) 

Rotor life evaluation: US and European practice, 11:27233 
(RA;US) 

Significant improvements in the properties of CrMoV hp 
rotors by advanced steel making, 11:27619 (RA;US) 

Stress analysis methods, 11:27244 (RA;US) 

Summary of TVA’s recent experience with boresonic 
inspection and rotor repair, 11:27226 (RA;US) 

Turbine rotor inspection program at American Electric Power, 
11:27229 (RA;US) 

Weld repair procedures and experience, 11:27253 (RA;US) 

Weld repairs on fossil LP rotors, 11:27254 (RA;US) 

Weld repair of Shawville No. 4 LP rotor, 11:27255 (RA;US) 

Ultrasonic Testing 

Dynacon data recording and processing system for turbine 

components, 11:27230 (RA;US) 
STEEL INDUSTRY 
See METAL INDUSTRY 
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STEEL-ASTM-A106 
Chemical Composition 
Corrosion behavior of coated 2 1/4 Cr-1 Mo and carbon steels 
in a simulated high p/sub S2/ waste heat recovery system 
environment of a coal gasifier (Al and/or Cr coatings 
applied by pack-diffusion process), 11:26817 (R;US) 


Corrosion behavior of coated 2 1/4 Cr-1 Mo and carbon steels 
in a simulated high p/sub S2/ waste heat recovery system 
environment of a coal gasifier (Al and/or Cr coatings 
applied by pack-diffusion process), 11:26817 (R;US) 

on 


Corrosion behavior of coated 2 1/4 Cr-1 Mo and carbon steels 
in a simulated high p/sub S:/ waste heat recovery system 
environment of a coal gasifier (Al and/or Cr coatings 
applied by pack-diffusion process), 11:26817 (R;US) 

STEEL-ASTM-A508 
Physical Radiation Effects 

Test and evaluation of pressure vessel materials, 11:27638 

(RA;KR;In Korean) 
STEELS 


See also AUSTENITIC STEELS 
CARBON STEELS 
FERRITIC STEELS 
STAINLESS STEELS 
STEEL-ASTM-A508 


Chemical Composition 
Determination and appraisal of useful life expectancy of HP 
and IP rotor shafts: consequences for design, manufacture, 
operation and inspection, 11:27236 (RA;US) 
Quantitative Chemical Analysis 
Hollow cathode plume as an atomic emission source for 
elemental analysis of metal alloys, 11:27819 (J;US) 
Stress Corrosion 
Short-term stress-corrosion-cracking tests for cast A27 steel 
and A36 steel weldments in simulated Hanford groundwater, 
11:27624 (R;US) 
STELLAR ATMOSPHERES 
Excludes SOLAR ATMOSPHERE. 
Weak Interactions 
Gamow-Teller strength distributions in astrophysics, 11:28672 
(BA;US) 
STELLARATORS 
See also JIPPT-2 DEVICE 
WENDELSTEIN-7 STELLARATOR 
Plasma Confinement 
Detrapping/retrapping orbits in stellarators. Progress report, 
11:28995 (R;US) 
STIMULATED EMISSION DEVICES 
See LASERS 
STIRLING ENGINES 
Coatings 
New chromium carbide-based tribological coating for use to 
900°C with particular reference to the Stirling engine, 
11:27684 (R;US) 
STONE METEORITES 
Cosmic Neutrons 
Cosmogenic neutron-capture-produced nuclides in stony 
meteorites, 11:28661 (J;US) 
STOPPINGS 
See VENTILATION BARRIERS 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 
STORAGE BATTERIES (LEAD-ACID) 
See LEAD-ACID BATTERIES 
STORAGE FACILITIES 
Natural Convection 
Torrent under water. On free convection in hot-water tanks, 
11:27175 (RA;DE;In German) 
Optimization 
Statistical methods for the optimization of hot-water storage 
facilities of solar systems, 11:27176 (RA;DE;In German) 
Solar Heating Systems 
Statistical methods for the optimization of hot-water storage 
facilities of solar systems, 11:27176 (RA;DE;In German) 
STORAGE RINGS 
See also DORIS STORAGE RING 
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HERA STORAGE RING 
LEAR 


PEP STORAGE RINGS 

PETRA STORAGE RING 

SPEAR 

SUPERCONDUCTING SUPER COLLIDER 
TRISTAN STORAGE RINGS 


Planning 
Preliminar plan of a machine for the synchrotron radiation 
production, 11:28137 (R;BR;In Portuguese) 
Vacuum Systems 
Proceedings of the Sth meeting on Ultra High Vacuum 
Techniques for Accelerators and Storage Rings, 11:28092 
(R;JP;In Japanese) 
Wiggler Magnets 
Possibilities of polarized proton acceleration in the UNK, 
11:28132 (RA;SU) 
STORES 
See COMMERCIAL BUILDINGS 
STOVER 
See AGRICULTURAL WASTES 
STRAIN GAGES 
Calibration 
Software to obtain polynomial coefficients from gage to 
calibration data, 11:27025 (R;US) 
STRATOSPHERE 
Aerosols 
Mid-latitude stratospheric aerosol layer enhancement by El 
Chichon: the first year, 11:28311 (J;US) 


Human effects on the global atmosphere, 11:28315 (J;US) 
STREAMER SPARK CHAMBERS 
Performance 
Test results of the streamer-tube system of the CHARM II 
neutrino detector, 11:28143 (R;CH) 


See also RIVERS 
Morphology 
Analysis of barriers to upstream fish migration. An 
investigation of the physical and biological conditions 
affecting fish passage success at culverts and waterfalls. Final 
report, 1984. Part 4, 11:27095 (R;US) 
STRENGTH (FRACTURE) 
See FRACTURE PROPERTIES 
STRESS ANALYSIS 
Finite Element Method 
Thirteenth NASTRAN Users’ Colloquium, 11:27951 (R;US) 
STRESSES 
Mechanics. 
Monitoring 
Determination and appraisal of useful life expectancy of HP 
and IP rotor shafts: consequences for design, manufacture, 
operation and inspection, 11:27236 (RA;US) 
STRING MODELS 
Treating the interactions of extended particles through breaking 
and connection of strings. 


Coset-space compactification of the field-theory limit of a 
heterotic string, 11:28823 (R;XA) 
STRONG INTERACTIONS 
Multiperipheral Model 
Introduction of spin into quark-gluon picture of strong 
interactions, 11:28788 (RA;SU) 
STRONTIUM 


Spectroscopy 
Evaluation of the effect of coal cleaning on fugitive elements. 
Phase IV. Identification of mineral forms in coal. Quarterly 
progress report No. 11, December 1, 1985-February 28, 
1986, 11:26856 (R;US) 
Adsorption 
Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 
Desorption 
Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 


STYRENE POLYMERS 
Chemical Analysis 


Emission Spectroscopy 
Evaluation of the effect of coal cleaning on fugitive elements. 
Phase IV. Identification of mineral forms in coal. Quarterly 
progress report No. 11, December 1, 1985-February 28, 
1986, 11:26856 (R;US) 
Environmental 
Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 
X-Ray Fluorescence Analysis 
Trace element determination using synchrotron radiation, 
11:27825 (J;US) 
STRONTIUM 90 
Measuring Methods 
Strontium-90 and cesium-137 in soil from May to July 1983. 
Environmental and dietary materials, 11:28354 (RA;JP) 
Concentration 
Cesium-137 and Strontium-90 in dairy milk. Quarterly report 
for the 3rd and 4th quarter of 1984, 11:28356 (R;SE;In 
Swedish) 
STRONTIUM CHLORIDES 
Order-Disorder Transformations 
Freezing of a modulated liquid: The superionic-to-normal 
transition of strontium chloride, 11:28944 (R;XA) 
Solidification 
Freezing of a modulated liquid: The superionic-to-normal 
transition of strontium chloride, 11:28944 (R;XA) 
Structure Factors 
Structure and thermodynamic properties of molten strontium 
chloride, 11:28943 (R;XA) 


Properties 
Freezing of a modulated liquid: The superionic-to-normal 
transition of strontium chloride, 11:28944 (R;XA) 
Structure and thermodynamic properties of molten strontium 
chloride, 11:28943 (R;XA) 
STRONTIUM COMPOUNDS 
See also STRONTIUM CHLORIDES 


STRONTIUM PHOSPHATES 
STRONTIUM TITANATES 


Adsorption 
Adsorption of nuclides on hydrous oxides: sorption isotherms 
on natural materials, 11:27040 (J;US) 
Electric Conductivity 
Itinerant electron theory of transition metal compounds of 
mixed valency Lasub(1 - x)Srsub(x)MnOs, 11:27729 (R;XA) 
Electronic Structure 
Itinerant electron theory of transition metal compounds of 
mixed valency Lasub(1 - x)Srsub(x)MnOs, 11:27729 (R;XA) 
STRONTIUM PHOSPHATES 
Neutron Diffraction 
Structural studies on vitreous samples by the neutron time-of- 
flight diffraction method on the NSWR spectrometer, 
11:28170 (R;SU;In Russian) 
STRONTIUM TITANATES 
Redox Reactions 
Characterization of the redox behavior and stability of 
conducting oxides, 11:27727 (R;US) 
STRUCTURAL BEAMS 


Preliminary studies for the analysis of blast loaded cantilever 
tests, 11:27956 (R;GB) 
STRUCTURE FUNCTIONS 
Scaling Laws 
Implications of dynamical rescaling for J/psi production and 
hadronic processes, 11:28795 (R;GB) 
STRUCTURES (BUILDINGS) 
See BUILDINGS 
STUDS 
See FASTENERS 
STYRENE 
Chemical Analysis 
Survey report on control technology for FRP tank 
manufacture at FMC Corporation, Jonesboro, Arkansas, 
11:28291 (R;US) 
STYRENE POLYMERS 
See POLYSTYRENE 





SU-3 GROUPS 
Matrix Elements 


SU-3 GROUPS 
Matrix Elements 
Polynomial-type analysis of SU(3) group - theoretical 
quantities, 11:28912 (R;BR) 


Polynomials 
Polynomial-type analysis of SU(3) group - theoretical 
quantities, 11:28912 (R;BR) 
SUBBITUMINOUS COAL 
Chemical Composition 
Characterization of coal surfaces. Technical progress report, 21 
November 1985-20 February 1986, 11:26887 (R;US) 
Effects of coal structure on pulverized coal combustion 
processes. Quarterly technical progress report No. 2, 1 
January-31 March 1986, 11:26862 (R;US) 


Effects of coal structure on pulverized coal combustion 
processes. Quarterly technical progress report No. 2, 1 
January-31 March 1986, 11:26862 (R;US) 

Surface Properties 

Characterization of coal surfaces. Technical progress report, 21 

November 1985-20 February 1986, 11:26887 (R;US) 
Wettability 
Characterization of coal surfaces. Technical progress report, 21 
November 1985-20 February 1986, 11:26887 (R;US) 
SUBCONTRACTORS 
See CONTRACTORS 
SULFATES 
See also AMMONIUM SULFATES 
CESIUM SULFATES 
COBALT SULFATES 
COPPER SULFATES 
MAGNESIUM SULFATES 
Electric Conductivity 

Single-column ion chromatography for sulfur-containing anions 

in oil shale by-product waters, 11:26956 (R;US) 
Ton Exchange Chromatography 

Single-column ion chromatography for sulfur-containing anions 

in oil shale by-product waters, 11:26956 (R;US) 
Liquid Column Chromatography 

Single-column ion chromatography for sulfur-containing anions 

in oil shale by-product waters, 11:26956 (R;US) 


Single-column ion chromatography for sulfur-containing anions 
in oil shale by-product waters, 11:26956 (R;US) 
SULFHYDRYL COMPOUNDS 
See THIOLS 
SULFIDES 
See also HYDROGEN SULFIDES 
LEAD SULFIDES 
MOLYBDENUM SULFIDES 
NICKEL SULFIDES 
THORIUM SULFIDES 
TUNGSTEN SULFIDES 
URANIUM SULFIDES 


Electric Conductivity 
Single-column ion chromatography for sulfur-containing anions 
in oil shale by-product waters, 11:26956 (R;US) 
Ton 
Single-column ion chromatography for sulfur-containing anions 
in oil shale by-product waters, 11:26956 (R;US) 
Liquid Column y 
Single-column ion chromatography for sulfur-containing anions 
in oil shale by-product waters, 11:26956 (R;US) 


Single-column ion chromatography for sulfur-containing anions 
in oil shale by-product waters, 11:26956 (R;US) 


Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 

Electric 

Single-column ion chromatography for sulfur-containing anions 

in oil shale by-product waters, 11:26956 (R;US) 
Ion Exchange Chromatography 

Single-column ion chromatography for sulfur-containing anions 

in oil shale by-product waters, 11:26956 (R;US) 
Liquid Column Chromatography 

Single-column ion chromatography for sulfur-containing anions 

in oil shale by-product waters, 11:26956 (R;US) 
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Ph 
Single-column ion chromatography for sulfur-containing anions 
in oil shale by-product waters, 11:26956 (R;US) 
SULFOCYANIDES 
See THIOCYANATES 
SULFUR 
Removal 
Development of a microwave coal cleaning process. Technical 
progress report, December 1985-February 1986, 11:26889 
(R;US) 
SULFUR COMPOUNDS 


See also CARBON OXYSULFIDE 
SULFATES 
SULFIDES 
SULFITES 


Chemical Reaction Yield 
Production rates of oxygenated species in SFs/O2 and SFe/N2 
corona discharges, 11:28715 (BA;US) 
Deposition 
Atmospheric deposition and canopy interaction of major ions 
in a forest, 11:28337 (J;US) 
Thermochemical 
VPI-3 alkali attack of coal gasifier refractory linings. Progress 
report No. 5, January 1, 1986-March 31, 1986, 11:26833 
(R;US) 
SULFUR DIOXIDE 
Adsorption 
Surface science model studies for flue gas cleanup process in 
CuO and Fe2Os. Technical progress report, December 1985- 
February 1986, 11:26866 (R;US) 
Air Pollution Control 
Achieving environmental goals: is control technology ready 
for coal, 11:27260 (RA;US) 
Control techniques for the emission of noxious gases for boilers 
firing Rhinish brown coals, 11:27262 (RA;US) 
SO, removal using pressure hydrated lime, 11:26904 (RA;US) 
Air Pollution Monitoring 
Dynamic dilution system for auditing ambient sulfur dioxide 
analyzers, 11:28285 (R;US) 
Biological Effects 
Synergistic effect on field-grown soybeans from combinations 
of sulfur dioxide and nitrogen dioxide, 11:28588 (J;CA) 
Chemical Reactions 
Surface science model studies for flue gas cleanup process in 
CuO and Fe20s. Technical progress report, December 1985- 
February 1986, 11:26866 (R;US) 


Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 

Pattern Recognition 

Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 

Removal 

Pilot evaluation of combined particulate and SO. removal 

using a fabric filter system, 11:27261 (RA;US) 


High reactivity sorbents for SO2 control, 11:27290 (R;US) 
Synergism 
Synergistic effect on field-grown soybeans from combinations 
of sulfur dioxide and nitrogen dioxide, 11:28588 (J;CA) 
Toxicity 
Physiological processes in soybean inhibited by gaseous 
pollutants but not by acid rain, 11:28570 (J;GB) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR IONS 
Ton-Atom Collisions 
Loss and excitation in single collisions of highly-stripped heavy 
ions with atoms, 11:28679 (R;US) 
SULFUR SULFIDES 
See SULFUR 
SULFURIC ACID 
Catalytic Effects 
Reaction of fluoroxysulfate, SO,F~, with aromatic compounds: 
catalysis by acids, 11:27882 (J;GB) 
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Chemical Reaction Kinetics 
Temporal behavior of secondary ion emission from 
analyte/liquid matrix samples, 11:27822 (J;US) 
Evaporation 
Temporal behavior of secondary ion emission from 
analyte/liquid matrix samples, 11:27822 (J;US) 
SUPER HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
SUPERCONDUCTING CAVITY RESONATORS 


Recent work on very-low-velocity superconducting 
accelerating structures, 11:28110 (J;US) 
Operation 
Operating experience with 8 = 0.16 superconducting 
resonators, 11:28060 (J;US) 
Performance 
Operating experience with 8 = 0.16 superconducting 
resonators, 11:28060 (J;US) 
Performance Testing 
Recent work on very-low-velocity superconducting 
accelerating structures, 11:28110 (J;US) 
SUPERCONDUCTING COMPOSITES 
Uses 
High-field superconductivity, 11:27974 (J;US) 
SUPERCONDUCTING DEVICES 
Restricted to general or review articles and bibliographies. 


See also SQUID DEVICES 
SUPERCONDUCTING CAVITY RESONATORS 
SUPERCONDUCTING MAGNETS 


Delay Circuits 
Superconductive chirp-transform spectrum analyzer, 11:27957 
(R;US) 
Thin Films 
Thin-film technology of high-critical-temperature 
superconducting electronics. Final report, 1 August 1982-30 
September 1985, 11:27958 (R;US) 
SUPERCONDUCTING MAGNETS 
Cooling 
Two phase cooling for superconducting magnets, 11:28097 
(R;US) 


A design for a high field combined function superferric 
magnet, 11:28118 (J;US) 
LLNL high-field coil program, 11:29093 (R;US) 
Reviews 
Superconducting magnet technology for accelerators, 11:27980 
(J;US) 
Uses 
High-field superconductivity, 11:27974 (J;US) 
SUPERCONDUCTING QUANTUM INTERFEREN 
See SQUID DEVICES 
SUPERCONDUCTING SUPER COLLIDER 


NCS15: a new dipole cross-section for SSC, 11:28068 (R;US) 
SUPERCONDUCTORS 
Acoustics 
Acoustic attenuation due to domain walls in anisotropic 
superconductors, with application to U/sub 1-x/Th/sub 
x/Beis, 11:27665 (J;US) 
Critical Current 
Long sample high sensitivity critical current measurements 
under strain, 11:27969 (R;GB) 
Electronic Structure 
Role of the intermolecular interactions in the two-dimensional 
ambient-pressure organic superconductors B-(ET)ls and A- 
(ET)IBre, 11:27721 (J;US) 
Electron-Phonon Coupling 
Electron-phonon based local mode descriptions of displacive 
transformations, 11:28953 (R;US) 
Molecular Structure 
Role of the intermolecular interactions in the two-dimensional 
ambient-pressure organic superconductors B-(ET)zIs and B- 
(ET)IBre, 11:27721 (J;US) 
Strains 
Long sample high sensitivity critical current measurements 
under strain, 11:27969 (R;GB) 


SURFACE AIR 
* mote Sensing 


Thermal Fatigue 
Fatigue data compilation and evaluation of fatigue on design, 
11:27642 (R;DE) 
Twinning 
Acoustic attenuation due to domain walls in anisotropic 
superconductors, with application to U/sub 1-x/Th/sub 
x/Beis, 11:27665 (J;US) 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERCRITICAL GAS EXTRACTION 
Low-rank coal research. Quarterly technical progress report, 
January-March 1985, 11:26814 (R;US) 
SUPERFUND 
Superfund Record of Decision (EPA region 2): Wide Beach 
Development site, Brant Township, New York, September 
1985. Final report, 11:28405 (R;US) 
SUPERHEAVY ELEMENTS 
See TRANS 104 ELEMENTS 
SUPERLATTICES 
Elasticity 
Effective elastic constants of superlattices of any symmetry, 
11:28948 (J;US) 
SUPEROXIDE DISMUTASE 
Radiosensitivity Effects 
Radioprotection by superoxide dismutase of macrophage 
progenitor cells from mouse bone marrow, 11:28549 (J;US) 
SUPERRADIANCE 
Kinetics 
Kinetics of nuclear super-radiance, 11:27998 (J;US) 
SUPERSYMMETRY 
Classical Mechanics 
Constrained systems and grassmannians, 11:28977 (J;NL) 


Coset-space compactification of the field-theory limit of a 
heterotic string, 11:28823 (R;XA) 
Electron-Positron Interactions 
Search for scalar electrons and photinos in electron-positron 
annihilations, 11:28747 (R;DE) 
Kernels 
Use of the heat-kernel expansion with the background field 
method to regularize supersymmetric (Gauge) theories, 
11:28826 (R;BR) 
Potentials 
Susy effective potential using superfields, 11:28903 (R;BR) 
Propagator 
Broken supersymmetries and shifted superpropagators, 
11:28909 (R;XA) 
SU-5 Groups 
Vector meson decays of nucleons in supersymmetric SU(5) 
model, 11:28793 (R;GB) 
Symmetry Breaking 
Behavior of supersymmetry at finite temperature, 11:28813 
(R;JP) 
Broken supersymmetries and shifted superpropagators, 
11:28909 (R;XA) 
Symmetry breaking of u(6/2j+ 1) supersymmetric models, 
11:28811 (R;DE) 
Unitary Symmetry 
Classical solutions for the Grassmannian si models and 
their supersymmetric versions, 11:28918 (R;JP) 
SUPERVOLTAGE RADIOTHERAPY 
See RADIOTHERAPY 
SURFACE AIR 
Background Radiation 
Report on measurements of terrestrial radiation and the 
radiological burden of surface water and groundwater in the 
Schwandorf region, 11:26972 (R;DE;In German) 
Boundary Conditions 
DeWitt field study: surface flux observations, in-situ soundings, 
and remote sensing of conditions affecting the behavior of 
the mixed layer over land, 11:28188 (R;US) 
Remote Sensing 
DeWitt field study: surface flux observations, in-situ soundings, 
and remote sensing of conditions affecting the behavior of 
the mixed layer over land, 11:28188 (R;US) 





Performance 


SURFACE COATING 
See also CLADDING 
Performance 
Coatings in magnetic fusion devices, 11:29085 (R;US) 
SURFACE MINING 
Backfilling 
Initial operation of the solid waste disposal system at the 
Antelope Valley Station, 11:27265 (RA;US) 
Environmental Effects 
Factors influencing survival of vesicular-arbuscular mycorrhiza 
propagules during topsoil storage, 11:26870 (J;GB) 
Permit Applications 
Surface mining. Interior Department oversight of state 
permitting and bonding activities, 11:26879 (R;US) 
SURFACE MINING ACTS 
Compliance 


Surface mining. Interior Department oversight of state 
permitting and bonding activities, 11:26879 (R;US) 
SURFACE WATERS 
See also COASTAL WATERS 
LAKES 


PONDS 
SEAS 
STREAMS 


Background Radiation 
Report on measurements of terrestrial radiation and the 
radiological burden of surface water and groundwater in the 
Schwandorf region, 11:26972 (R;DE;In German) 
Contamination 
Instream contaminant study. Summary report, Task 5, 11:28390 
(R;US) 
Radiation Monitoring 
Assessment of the public health impact from the accidental 
release of UF¢ at the Sequoyah Fuels Corporation Facility at 
Gore, Oklahoma (Docket No. 40-8027, License No. SUB- 
1010). Main report. Volume 1, 11:27055 (R;US) 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES 
Adsorption 
Few recent experiments on surface studies by second harmonic 
generation, 11:28696 (R;US) 
Harmonic Generation 
Few recent experiments on surface studies by second harmonic 
generation, 11:28696 (R;US) 
Roughness 
Mechanical interactions of rough surfaces. Quarterly progress 
report, December 31, 1985-March 31, 1986, 11:28026 (R;US) 
Shape 
Mechanical interactions of rough surfaces. Quarterly progress 
report, December 31, 1985-March 31, 1986, 11:28026 (R;US) 
Surface Tension 
Few recent experiments on surface studies by second harmonic 
generation, 11:28696 (R;US) 
SURFACTANTS 
Evaluation of emulsion steam blocking processes. Project 
OE3B. Annual report for FY 1985, 11:26928 (R;US) 
Gas miscible displacement enhanced oil recovery. Technology 
status report, 11:26925 (R;US) 
Performance Testing 
Field experiment of steam-drive with in situ foaming, 11:26930 
(BA;CA) 
SURGERY 
Comparative Evaluations 
Partial advice 6 concerning results of cancer therapy. 
Appendix of the advice concerning radiotherapy, 11:28470 
(RA;NL;In Dutch) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEDEN 
Fuel Cycle 
International nuclear fuel cycle fact book. Revision 6, 11:27018 
(R;US) 


Numerical simulation of a low density plasma erosion opening 
switch, 11:29014 (R;US) 
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SWITZERLAND 
Fuel Cycle 
International nuclear fuel cycle fact book. Revision 6, 11:27018 
(R;US) 
Insolation 
Measurement of sun rays in Geneva, 11:27101 (RA;DE;In 
French) 
Research Programs 
Swiss research in building heating conservation, 11:27550 
(R;DE) 
Solar Collectors 
Solar collector heat gains and specifications. Report on the test 
campaign of summer 1984, 11:27199 (R;DE;In German) 
Solar Energy 
Research and development of solar energy in Switzerland, 
11:27099 (R;DE;In French and German) 
SYMMETRY BREAKING 
Temperature Dependence 
Behavior of supersymmetry at finite temperature, 11:28813 
(R;JP) 
SYMPATHECTOMY 
See SURGERY 
SYMPOSIA 
See MEETINGS 
SYNCHROCYCLOTRONS 
See also DUBNA SYNCHROCYCLOTRON 
Target Chambers 
Polarized deuterium target for studying polarization parameters 
in np-scattering, 11:28086 (RA;SU;In Russian) 
SYNCHROTRON RADIATION SOURCES 
See also KEK PHOTON FACTORY 
NSLS 


Preliminar plan of a machine for the synchrotron radiation 
production, 11:28137 (R;BR;In Portuguese) 
Research 
Daresbury 1984/1985, 11:28051 (R;GB) 
Storage Rings 
Synchrotron radiation sources: general features and vacuum 
system, 11:28130 (R;BR;In Portuguese) 
SYNCRUDE 
See SYNTHETIC PETROLEUM 
SYNTHESIS GAS 
Bioconversion 
Biological production of fuels from coal-derived gases: a 
review of the literature. Topical report No. 1, 11:27077 
(R;US) 
Indirect liquefaction of coal via biosynthesis. Technical 
progress quarterly report, 11:27078 (R;US) 
Chemical Composition 
Biological production of fuels from coal-derived gases: a 
review of the literature. Topical report No. 1, 11:27077 
(R;US) 
Indirect liquefaction of coal via biosynthesis. Technical 
progress quarterly report, 11:27078 (R;US) 
Coal Gasification 
Methanation of coal-gasification gases in a fluidized bed. Pilot 
development stage. Final report, 11:27071 (R;DE;In 
German) 
SYNTHETIC CRUDE OIL 
See SYNTHETIC PETROLEUM 
SYNTHETIC FUELS 


See also HYDROGEN FUELS 
PYROLYTIC OILS 
SYNTHETIC PETROLEUM 


Pilot Plants 
Solving problems in operating design and cooling water 
treatment at synthetic fuels pilot plant through systematic 
approach and computer simulation, 11:26828 (RA;US) 
SYNTHETIC FUELS INDUSTRY 
Minority 
Development of new business opportunities for minorities in 
the synthetic fuels program functional opportunity areas. 
Volume 3. Final report, August 11, 1980-June 27, 1981, 
11:27527 (R;US) 
Development of new business opportunities for minorities in 
the synthetic fuels program. Alternative fuels/minority 
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business strategy and networkd. Volume 1. Final report, 
August 11, 1980-June 27, 1981, 11:27525 (R;US) 
Small Businesses 

Development of new business opportunities for minorities in 
the synthetic fuels program functional opportunity areas. 
Volume 3. Final report, August 11, 1980-June 27, 1981, 
11:27527 (R;US) 

Development of new business opportunities for minorities in 
the synthetic fuels program. Alternative fuels/minority 
business strategy and networkd. Volume 1. Final report, 
August 11, 1980-June 27, 1981, 11:27525 (R;US) 

SYNTHETIC PETROLEUM 
Environmental Effects 

Transport model for water-soluble constituents of synthetic oil 

spills in rivers, 11:26871 (J;US) 
SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 


° 


T MATRIX 
See S MATRIX 
TACHYONS 
Causality 
Tolman-Regge antitelephone paradox: Its solution by tachyon 
mechanics, 11:28967 (R;BR) 
TAIWAN 
Fuel Cycle 
International nuclear fuel cycle fact book. Revision 6, 11:27018 
(R;US) 
TANDEM ELECTROSTATIC ACCELERATORS 
Prior to February 1979,information was indexed to Van de Graaff 
Accelerators. 
Maintenance 
Status of the Oak Ridge 25 URC Accelerator, 11:28058 (J;US) 
Operation 
Status of the Oak Ridge 25 URC Accelerator, 11:28058 (J;US) 
TANDEM MIRROR DEVICES 
See TMX DEVICES 
TANDEM MIRRORS 
Prior to September 1983 this concept was indexed to TMX 
DEVICES. 
See also TMX DEVICES 
ECR Heating 
Electron and ion cyclotron heating calculations in the Tandem- 
mirror modeling code MERTH, 11:29049 (J;US) 
Flute Instability 
Macroscopic stability formalism for a tandem mirror with rf 
ponderomotive force effects, 11:28993 (R;US) 
ICR Heating 
Electron and ion cyclotron heating calculations in the Tandem- 
mirror modeling code MERTH, 11:29049 (J;US) 
Plasma Diagnostics 
STM Program quarterly progress, January 1-March 31, 1986, 
11:28990 (R;US) 
Plasma Instability 
Collisional effects on trapped particle modes in tandem 
mirrors, 11:29030 (J;US) 
Plasma Simulation 
Tandem mirror trapped particle instability driven by axial 
shear in E x B rotation, 11:29031 (J;US) 
Transport Theory 
Moment approach to tandem mirror radial transport, 11:28994 
(R;US) 
Trapped-Particle Instability 
Anchor stabilization of trapped particle modes in mirror 
machines, 11:28999 (R;US) 
TANK FARMS 
See STORAGE FACILITIES 
TANTALUM 
Diffusion 
Study of solid state phase stability and diffusion by x-ray 
microanalytical techniques (Ta/W; U/Nb), 11:27658 (R;US) 


Phase Studies 
Study of solid state phase stability and diffusion by x-ray 
microanalytical techniques (Ta/W; U/Nb), 11:27658 (R;US) 
X-Ray Spectroscopy 
Spectrographic determination of Nb, Hf, Mo, Ta, Ti, V, W 
and Zr in uranium compounds, 11:27787 (RA;BR;In 
Portuguese) 
TAR SAND OIL 
See BITUMENS 
TAR SAND TRIANGLE DEPOSIT 
Permeability 
Laboratory screening of thermal recovery processes for Tar 
Sand Triangle, 11:26951 (R;US) 
Porosity 
Laboratory screening of thermal recovery processes for Tar 
Sand Triangle, 11:26951 (R;US) 
TAR SANDS 
See OIL SANDS 
TARGETS 
See also ALUMINIUM 27 TARGET 
BERYLLIUM 8 TARGET 
BERYLLIUM 9 TARGET 
BORON 11 TARGET 
CALCIUM 40 TARGET 
CARBON 12 TARGET 
CARBON 13 TARGET 
COPPER 63 TARGET 
DEUTERIUM TARGET 
GOLD 197 TARGET 
HELIUM 3 TARGET 
HOLMIUM 165 TARGET 
ION BEAM TARGETS 
IRON 54 TARGET 
IRON 56 TARGET 
LASER TARGETS 
LEAD 208 TARGET 
MOLYBDENUM 100 TARGET 
NITROGEN 14 TARGET 
OXYGEN 16 TARGET 
POLARIZED TARGETS 
SAMARIUM 144 TARGET 
SAMARIUM 145 TARGET 
SAMARIUM 148 TARGET 
SAMARIUM 149 TARGET 
SAMARIUM 150 TARGET 
SILICON 28 TARGET 
SILICON 30 TARGET 
THORIUM 232 TARGET 
TRITIUM TARGET 
URANIUM 236 TARGET 
URANIUM 238 TARGET 
YTTERBIUM 176 TARGET 
ZIRCONIUM 90 TARGET 
Fabrication 
Stripper and target foil techniques at GSI Darmstadt, 11:28695 
(R;Us) 


TAU LEPTONS 
See TAU PARTICLES 
TAU NEUTRINOS 
Mass Spectra 
Upper limit on the tau-neutrino mass, 11:28760 (J;US) 
Semileptonic Decay 
Upper limit on the tau-neutrino mass, 11:28760 (J;US) 
TAU PARTICLES 
Particle Decay 
Decays of the tau lepton, 11:28754 (R;US) 
Electroweak interference effects in e* e interactions and 
selected results on tau decays, 11:28749 (R;DE) 
Weak Particle Decay 
Tau-lepton production and decay at PETRA energies, 
11:28742 (R;DE) 
TAUONS 
See TAU PARTICLES 
TBP 
Decomposition 
Purex diluent chemical degradation, 11:26981 (J;US) 
Purification 
Analysis and development of methods for the recovery of tri- 
n-butylphosphate (TBP)-30%v/v-degraded dodecane, 
11:26976 (R;BR;In Portuguese) 





TBP 
Radiolysis 


Analysis and development of methods for the recovery of tri- 
n-butylphosphate (TBP)-30%v/v-degraded dodecane, 
11:26976 (R;BR;In Portuguese) 

TBP degradation products. Separation and determination by 
gas chromatography, 11:26973 (RA;BR;In Portuguese) 

Recovery 

Analysis and development of methods for the recovery of tri- 
n-butylphosphate (TBP)-30%v/v-degraded dodecane, 
11:26976 (R;BR;In Portuguese) 

TBR TOKAMAK 

Oscillation Modes 
Mirnov oscillations in a small Tokamak, 11:29002 (R;BR) 

Plasma Confinement 
Mirnov oscillations in a small Tokamak, 11:29002 (R;BR) 

TEARING INSTABILITY 

Instability Growth Rates 
Nonlinear growth of a single neoclassical MHD tearing mode 

in a tokamak, 11:28992 (R;US) 


Dissolution 
Mass transfer in a geologic environment, 11:27050 (R;US) 
TECHNETIUM 99 


Preparation of radioactive labelled compounds, 11:27931 
(R;KR;In Korean) 
Tissue Distribution 
Comparison of several potential myocardial imaging agents, 
11:28515 (R;US) 
TECHNETIUM OXIDES 
Solubility 
Valence effects on solubility and sorption: the solubility of 
Tc(IV) oxides, 11:27850 (R;US) 
TECHNOLOGY TRANSFER 
Energygrams: Brief Descriptions of Energy Technology. A 
quarterly compilation, 11:27505 (R;US) 
Public Relations 
Transfer of scientific knowledge to the general public from the 
scientists’ point of view. Results of an enquiry among 
scientists of Juelich Nuclear Research Center, 11:29116 
(R;DE;In German) 
TELLURIUM 
Source Terms 
Review of tellurium release rates from LWR fuel elements 
under accident conditions, 11:27453 (BA;US) 
TEMPERATURE (AMBIENT) 
See AMBIENT TEMPERATURE 
TENNESSEE 
See also OAK RIDGE 
Rivers 
Preliminary review of TVA fish sampling and analysis report, 
11:28391 (R;US) 
TENNESSEE VALLEY AUTHORITY 


TVA nuclear power: information on certain aspects of TVA’s 
Nuclear Power Program, 11:27531 (R;US) 
Nuclear Power 
TVA nuclear power: information on certain aspects of TVA’s 
Nuclear Power Program, 11:27531 (R;US) 
Rate Structure 
TVA nuclear power: information on certain aspects of TVA’s 
Nuclear Power Program, 11:27531 (R;US) 
TERBIUM ALLOYS 
Order Parameters 
Study of atomic short-range order in magnesium rich Mg-Ho 
and Mg-Tb alloys by X-ray diffraction and pseudopotential 
techniques, 11:27627 (R;XA) 
X-Ray Diffraction 
Study of atomic short-range order in magnesium rich Mg-Ho 
and Mg-Tb alloys by X-ray diffraction and pseudopotential 
techniques, 11:27627 (R;XA) 
TERBIUM OXIDES 
Chemical Preparation 
Synthesis and characterization of substitutional solid solutions 
aLneOs x (1 - a)BicOs x 4TiO2, 11:27708 (J;US) 
Solubility 
Synthesis and characterization of substitutional solid solutions 
aLneOs x (1 - a)BigOs x 4TiO2, 11:27708 (J;US) 
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TEREPHTHALIC ACID 
Crystal Structure 

Structure and dynamics of terephthalic acid from 2 to 300 K. 
I. High-resolution neutron diffraction evidence for a 
temperature-dependent order-disorder transition: a 
comparison of reactor and pulsed neutron source powder 
techniques, 11:27901 (J;US) 

TERNARY ALLOY SYSTEMS 
Phase Transformations 

Small-angle neutron scattering of (Er/sub 0.8/Ho/sub 

0.2/))Rh4B,, 11:27603 (R;US) 
Small Angle Scattering 
Small-angle neutron scattering of (Er/sub 0.8/Ho/sub 
0.2/))Rh,B,, 11:27603 (R;US) 
TERRESTRIAL BACKGROUND 
See BACKGROUND RADIATION 
TERRESTRIAL ECOSYSTEMS 
See also RANGELANDS 
Baseline Ecology 

Arthropod and decomposition studies at the WIPP site, 
October-November, 1980, 11:28367 (RA;US) 

Densities and species composition of the avifauna of the Los 
Medanos WIPP site, southeastern New Mexico, 11:28363 
(RA;US) 

Floristic studies at the Los Medanos site, 11:28364 (RA;US) 

Progress report on amphibians, reptiles and mammals at the 
Los Medanos site, 11:28368 (RA;US) 

Soil and vegetation studies at the Los Medanos site, 11:28366 
({RA;US) 

Statistical analysis and data management, 11:28370 (RA;US) 

Vertebrate ecology at the Los Medanos site, 11:28369 (RA;US) 

Carbon Cycle 

Modeling terrestrial ecosystems in the global carbon cycle 
with shifts in carbon storage capacity by land-use change, 
11:28310 (J;US) 

Food Chains 
Vertebrate ecology at the Los Medanos site, 11:28369 (RA;US) 
TERTIARY RECOVERY 
See ENHANCED RECOVERY 
TEST FACILITIES 
Specifications 
Thermal-mechanical fatigue test apparatus for metal matrix 
composites and joint attachments, 11:28031 (R;US) 
TESTING (BIOLOGICAL) 
See BIOASSAY 
TESTING (MATERIALS) 
See MATERIALS TESTING 
TESTOSTERONE 
Skin Absorption 

Skin penetration and metabolism of topically applied chemicals 
in six mammalian species, including man: an in vitro study 
with benzo[a]pyrene and testosterone, 11:28567 (J;US) 

TETRACHLOROMETHANE 
See CARBON TETRACHLORIDE 
TETRAFLUOROMETHANE 
See CARBON TETRAFLUORIDE 
TETRAHYDROFURAN 
Electrochemistry 

Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 

Pattern Recognition 

Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 

Solvent Properties 
Solvent swelling of coal and coal macerals, 11:26858 (R;US) 
Thermodynamic Properties 

Thermodynamic and transport properties for polar coal 
mixtures. Technical progress report, October 1-December 
31, 1985, 11:26857 (R;US) 

TETRAHYDRONAPHTHALENE 
See TETRALIN 
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TETRALIN 
Solvent Properties 
Extraction of reference eastern shale with hydrogen donor and 
nondonor solvents, 11:26952 (R;US) 
GLYCOL 

See PINACOL 
TEVATRON 

See FERMILAB TEVATRON 


Continental Shelf 
Geological evolution and analysis of confirmed or suspected 
gas hydrate localities. Volume 3. Basin analysis, formation 
and stability of gas hydrates in the western Gulf of Mexico, 
11:26938 (R;US) 
TEXAS EXPERIMENTAL TOKAMAK 
See TEXT DEVICES 
TEXT DEVICES 
X Radiation 
The spectrum of highly ionized praseodymium and dysprosium 
from the Texas tokamak plasma in the 50—250-A range, 
11:28703 (J;US) 
TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 
TFTR TOKAMAK 
Impurities 
Studies of impurity behavior in TFTR, 11:29017 (R;US) 


Dissociation Energy 
Relativistic calculations of dissociation energies and related 
properties, 11:27881 (J;US) 
ALLOYS 


Mixed State 
Specific heat at constant flux density for a low-K type II 
superconductor, 11:27666 (J;US) 
Specific Heat 
Specific heat at constant flux density for a low-« type II 
superconductor, 11:27666 (J;US) 
THALLIUM HYDRIDES 
Dissociation Energy 
Relativistic calculations of dissociation energies and related 
properties, 11:27881 (J;US) 
THERAPEUTIC AGENTS 
See DRUGS 
THERMAL COMFORT 
Calculation Methods 
The calculation of natural ventilation and comfort, 11:27566 
G;US) 
DIFFUSIVITY 
The quantity of heat passing normally through a unit area per 
unit time divided by the product of specific heat, density, and 
temperature gradient. 
Measuring Methods 
Design of a system to measure thermal diffusivity of metals in 
the form of miniature disks, 11:27621 (R;US) 
THERMAL ENERGY STORAGE EQUIPMENT 
Composite Materials 
Composite materials for thermal energy storage, 11:27473 
(P;US) 
Latent Heat Storage 
Latent heat storage equipment. Summary, 11:27471 (RA;DE;In 
French) 
Practical application of latent heat storage, 11:27470 
(RA;DE;In German) 
Phase Change Materials 
Composite materials for thermal energy storage, 11:27473 
(P;US) 
THERMAL INSULATION 
Hazardous Materials 
Survey report on control technology for FRP tank 
manufacture at FMC Corporation, Jonesboro, Arkansas, 
11:28291 (R;US) 
THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POLLUTION (WATER) 
See WATER POLLUTION 


THERMAL POWER PLANTS 


See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
NUCLEAR POWER PLANTS 


Environmental Effects 
Behavioral response of fish to altered water quality: a review 
of selected examples with emphasis on salmonids, 11:28384 
(J;US) 
Environmental Impacts 
Behavioral response of fish to altered water quality: a review 
of selected examples with emphasis on salmonids, 11:28384 
(J;US) 
THERMIONIC CELLS 
See THERMIONIC CONVERTERS 
THERMIONIC CONVERTERS 


Fundamental studies on a heat driven lamp. Final Report, 1 
September 1983-1 September 1984, 11:27537 (R;US) 
Resonance 
Fundamental studies on a heat driven lamp. Final Report, 1 
September 1983-1 September 1984, 11:27537 (R;US) 
THERMIONIC DIODES 
Design 
Invited paper: intense-light-ion beam diode research at NRL, 
11:29099 (BA;US) 
Electron Beams 
Particle trajectories from simulation of a relativistic electron 
pinch diode, 11:28046 (J;US) 
Performance 
Invited paper: intense-light-ion beam diode research at NRL, 
11:29099 (BA;US) 
Pinch Effect 
Particle trajectories from simulation of a relativistic electron 
pinch diode, 11:28046 (J;US) 
Simulation 
Particle trajectories from simulation of a relativistic electron 
pinch diode, 11:28046 (J;US) 
THERMIONIC EMISSION 
Temperature Dependence 
Canonical ensemble redefined - 4: Ideal Fermi gas, 11:28959 
(R;XA) 
THERMIONIC GENERATORS 
See THERMIONIC CONVERTERS 
THERMOCHEMICAL HEAT STORAGE 
Heat Transfer 
Heat and mass transfer properties of thermochemical energy 
storage media, 11:27475 (TG;US) 
Mass Transfer 
Heat and mass transfer properties of thermochemical energy 
storage media, 11:27475 (TG;US) 
THERMOCHEMICAL PROCESSES 


See also COMBUSTION 
PARTIAL OXIDATION PROCESSES 


Comparative Evaluations 
Hydrogen use in Alaska. Project 40902 final report, 11:27068 
(R;US) 
THERMONUCLEAR DEVICES 
See also ICF DEVICES 
Reviews 
Technical assessment of critical Plasma-Materials Interaction 
(PMI) and High Heat Flux (HHF) issues for alternative 
fusion concepts (AFCs), 11:29080 (R;US) 


Magnets 
High-field superconductivity, 11:27974 (J;US) 
THERMONUCLEAR REACTOR MATERIALS 
Neutron Transport 
Fusion neutronics calculational benchmarks for basic nuclear 
data and transport codes intercomparison, 11:29056 (R;US) 
Oxidation 
Oxidation/volatilization rates in air for candidate fusion reactor 
blanket materials, PCA and HT-9, 11:27617 (R;US) 
Radioactivation 
Safety and environmental challenges in materials selection, 
11:29061 (R;US) 
Safety 
Safety and environmental challenges in materials selection, 
11:29061 (R;US) 





THERMONUCLEAR REACTOR MATERIALS 
Volatility 


Volatility 
Oxidation/volatilization rates in air for candidate fusion reactor 
blanket materials, PCA and HT-9, 11:27617 (R;US) 
THERMONUCLEAR REACTORS 
For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are di 


See also ION BEAM FUSION REACTORS 
TOKAMAK TYPE REACTORS 


Breeding Blankets 
Effect of self-shielding of resonance cross sections on the 
performance of some promising fusion blanket designs. A 
report on work done under the joint General Atomic 
Technologies Inc./Swiss Federal Institute for Reactor 
Research Cooperative Program, 11:29062 (R;CH) 
Neutron Reactions 
ings of specialists’ meeting on nuclear data for fusion 
neutronics, 11:28855 (R;JP) 
Neutron Transport 
Fusion breeder neutronics. Final report, 11:29058 (R;US) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 


Nucleation and growth of thin films, 11:27673 (J;US) 
Nucleation 
Nucleation and growth of thin films, 11:27673 (J;US) 
THIOALCOHOLS 
See THIOLS 


Single-column ion chromatography for sulfur-containing anions 
in oil shale by-product waters, 11:26956 (R;US) 
Ion Exchange Chromatography 
Single-column ion chromatography for sulfur-containing anions 
in oil shale by-product waters, 11:26956 (R;US) 


Single-column ion chromatography for sulfur-containing anions 
in oil shale by-product waters, 11:26956 (R;US) 
THIOCYANIDES 
See THIOCYANATES 
THIOETHERS 
See SULFIDES 
THIOLS 
Desulfurization 
Acid catalyzed depolymerization of coal by hydride donors. 
Final report, 11:26836 (R;US) 
Reduction 
Acid catalyzed depolymerization of coal by hydride donors. 
Final report, 11:26836 (R;US) 
THIOPHENE 


Properties 
Thermodynamic and transport properties for polar coal 
mixtures. Technical progress report, October 1-December 
31, 1985, 11:26857 (R;US) 
THIOSULFATES 
Electric Conductivity 
Single-column ion chromatography for sulfur-containing anions 
in oil shale by-product waters, 11:26956 (R;US) 
Ion Exchange y 
Single-column ion chromatography for sulfur-containing anions 
in oil shale by-product waters, 11:26956 (R;US) 
Liquid Column Chromatography 
Single-column ion chromatography for sulfur-containing anions 
in oil shale by-product waters, 11:26956 (R;US) 


Single-column ion chromatography for sulfur-containing anions 
in oil shale by-product waters, 11:26956 (R;US) 
THIRRING MODEL 
Ground States 
Ground state and low-lying excitations in one-dimensional 
anisotropic SU(2) thirring model, 11:28830 (R;JP) 
SU-2 Groups 
Ground state and low-lying excitations in one-dimensional 
anisotropic SU(2) thirring model, 11:28830 (R;JP) 
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THOMAS-FERMI MODEL 
Analytical Solution 
Analytic properties of the relativistic Thomas-Fermi equation 
and the total energy of atomic ions, 11:28689 (R;XA) 
THOMAS-FERMI-DIRAC MODEL 
See THOMAS-FERMI MODEL 
THORAX 
See CHEST 
THOREX PROCESS 
Head End Processes 
Dissolution of ThO: pellets and feed adjustment by denitration. 
Its use for U-Th separation by extraction with TBP, 
11:27794 (RA;BR;In Portuguese) 
THORIUM 


Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 

ion 

Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 

Environmental Transport 

Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 

Oxidation 

Oxidation mechanism of thorium: reactions in dry oxygen, 

humid nitrogen, and humid air, 11:27890 (J;IL) 
Resource Potential 

Greece - structure of the energy industry, in particular energy 

source potential, 11:27497 (R;DE;In German) 
X-Ray Fluorescence Analysis 

Determination of small amounts of U and Th in ores and rocks 
by X-ray fluorescence analysis, 11:27781 (RA;BR;In 
Portuguese) 

THORIUM 232 TARGET 
Oxygen 16 Reactions 

Anomalously broad spin distributions in sub-barrier fusion 

reactions, 11:28900 (J;US) 
THORIUM ALLOYS 
Impurities 

Acoustic attenuation due to domain walls in anisotropic 
superconductors, with application to U/sub 1-x/Th/sub 
x/Beis, 11:27665 (J;US) 

Phase Diagrams 

Acoustic attenuation due to domain walls in anisotropic 
superconductors, with application to U/sub 1-x/Th/sub 
x/Beis, 11:27665 (J;US) 

THORIUM CARBIDES 
Crystal Structure 

High pressure structural studies of uranium and thorium 

compounds with the rocksalt structure, 11:27687 (R;DK) 
Phase Transformations 

High pressure structural studies of uranium and thorium 

compounds with the rocksalt structure, 11:27687 (R;DK) 
THORIUM NITRIDES 
Crystal Structure 

High pressure structural studies of uranium and thorium 

compounds with the rocksalt structure, 11:27687 (R;DK) 
Phase Transformations 

High pressure structural studies of uranium and thorium 

compounds with the rocksalt structure, 11:27687 (R;DK) 
THORIUM OXIDES 
Denitration 

Dissolution of ThO: pellets and feed adjustment by denitration. 
Its use for U-Th separation by extraction with TBP, 
11:27794 (RA;BR;In Portuguese) 

Dissolution 

Dissolution of ThO: pellets and feed adjustment by denitration. 
Its use for U-Th separation by extraction with TBP, 
11:27794 (RA;BR;In Portuguese) 

THORIUM SULFIDES 
Crystal Structure 

High pressure structural studies of uranium and thorium 

compounds with the rocksalt structure, 11:27687 (R;DK) 
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Phase Transformations 
High pressure structural studies of uranium and thorium 
compounds with the rocksalt structure, 11:27687 (R;DK) 
THREE MILE ISLAND-1 REACTOR 
Dauphin County, Pennsylvanai, USA 
High Pressure Coolant Injection 
RELAP5S/MOD2 overview and developmental assessment 
results from TMI-1 plant transient analysis, 11:27416 
(BA;US) 
Reactor Accidents 
RELAPS5S/MOD2 overview and developmental assessment 
results from TMI-1 plant transient analysis, 11:27416 
(BA;US) 


RELAP5/MOD2 overview and developmental assessment 
results from TMI-1 plant transient analysis, 11:27416 
(BA;US) 

THREE MILE ISLAND-2 REACTOR 

Dauphin County, Pennsylvania, USA 

Decontamination 


A strippable coating used for the TMI-2 reactor building 
decontamination, 11:27414 (BA;US) 
Removal, treatment, and R & D of special waste at TMI-2, 
11:27034 (BA;US) 
Electric Cables 
Analysis and testing of the HP-R-214 dome monitor cable from 
Three Mile Island Unit 2, 11:27322 (R;US) 
Electronic Circuits 
Passive surveillance: A technique to characterize the condition 
of power and control circuits in a nuclear plant, 11:27412 
(J;US) 
Loss of Coolant 
Passive surveillance: A technique to characterize the condition 
of power and control circuits in a nuclear plant, 11:27412 
GJ;US) 
Low-Level Radioactive Wastes 
A strippable coating used for the TMI-2 reactor building 
decontamination, 11:27414 (BA;US) 
Radioactive Waste Management 
Removal, treatment, and R & D of special waste at TMI-2, 
11:27034 (BA;US) 
Radioactive Wastes 
Management of solid radioactive wastes from the TMI-2 
accident a regulatory perspective, 11:27038 (BA;US) 
Removal, treatment, and R & D of special waste at TMI-2, 
11:27034 (BA;US) 
THYROID 
Chemical Analysis 
Clinical application of XRF to the measurement of thyroidal 
iodine content, 11:27776 (RA;IL) 
Delayed Radiation Effects 
Late radiation effects in Marshall Islanders exposed to fallout 
28 years ago, 11:28552 (BA;US) 
Doses 


Estimate of radiation dose to thyroids of the Rongelap children 
following the Bravo event, 11:28540 (R;US) 
TIGHT SANDS 


See PERMEABILITY 
SANDSTONES 


TIMING CIRCUITS 
Engineering Drawings 
Simple Timing Buffer (STB-II) (Engineering Materials), 
11:28040 (E;US) 
TIN 


Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 


Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 

Diffusion 

Determination of diffusivity of sodium in liquid tin using Na- 

B” alumina, 11:27674 (J;GB) 
Energy 


Relativistic calculations of dissociation energies and related 
properties, 11:27881 (J;US) 


TITANIUM ALLOYS 
X-Ray Spectra 


Environmental Transport 
Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 
TIN ALLOYS 
See also ZIRCALOY 
Production 
Implantation induced Cu-Sn alloys analyzed by RBS, 11:27643 
(R;DK) 
TIN COMPLEXES 
Chemical Radiation Effects 
One- and two-electron reduction of aluminum and tin 
pyridylporphyrins. A kinetic spectrophotometric study, 
11:27928 (J;US) 
Reduction 
One- and two-electron reduction of aluminum and tin 
pyridylporphyrins. A kinetic spectrophotometric study, 
11:27928 (J;US) 
Spectrophotometry 
One- and two-electron reduction of aluminum and tin 
pyridylporphyrins. A kinetic spectrophotometric study, 
11:27928 (J;US) 
TIN TELLURIDES 
Epitaxy 
Hot electron instabilities in n-PbTe and n-Pbsub(1- 
x)Snsub(x)Te epitaxial layers, 11:27734 (RA;AT) 
TISSUES 
Chemical Composition 
National body-burden database. Chemicals identified in human 
biological media, 1984. Volume VII, Part 1, 11:28338 (R;US) 
National body-burden database: chemicals identified in feral 
and food animals, 1984. Volume IV, Part 1, 11:28339 (R;US) 
National body-burden database. Chemicals identified in human 
biological media, 1984. Volume VII, Part 3, 11:28340 (R;US) 
National body-burden database. Chemicals identified in human 
biological media, 1984. Volume VII, Part 2, 11:28341 (R;US) 
National body-burden database. Chemicals identified in feral 
and food animals, 1984. Volume IV, Part 2, 11:28342 (R;US) 
TITANIUM 
Emission Spectroscopy 
Spectrographic analysis of metallic silicium and natural quartz, 
11:27803 (R;BR;In Portuguese) 
X-Ray Fluorescence Analysis 
Trace element determination using synchrotron radiation, 
11:27825 (J;US) 
X-Ray Spectroscopy 
Spectrographic determination of Nb, Hf, Mo, Ta, Ti, V, W 
and Zr in uranium compounds, 11:27787 (RA;BR;In 
Portuguese) 
TITANIUM 48 REACTIONS 
Deep Inelastic Scattering 
Transition from quasi-elastic to deep-inelastic reactions, 
11:28887 (R;US) 
Quasi-Elastic Scattering 
Transition from quasi-elastic to deep-inelastic reactions, 
11:28887 (R;US) 
TITANIUM 50 REACTIONS 
Quasi-Fission 
Angular distributions in quasi-fission reactions, 11:28889 
(R;DE) 


See also RENE 41 
WASPALOY 


Physical Radiation Effects 
Effect of preinjected helium on the response of V-20Ti 
pressurized tubes to neutron irradiation, 11:27605 (R;US) 
Surface Properties 
Fuel cell electrocatalysis. Annual report, FY 1985, 11:27650 
(R;US) 
Volatility 
Volatility of V15Cr5Ti fusion reactor alloy, 11:27618 (R;US) 
X-Ray Spectra 
Bimetallic fuel cell catalysts, 11:27540 (R;US) 





TITANIUM BORIDES 
Chemical Analysis 


TITANIUM BORIDES 
Chemical Analysis 
DARPA materials synthesis program material acquisition and 
characterization, 11:27701 (RA;US) 


Investigation of shock-activated sintering and shock-wave 
consolidation of selected powder materials, 11:27704 


Pressure-density behavior for AIN, AlzOs, SIO2z, TiBz and TiC 
powders up to 3.5 GPa, 11:27702 (RA;US) 
Explesive Forming 
Explosive shock treatment of ceramic powders, 11:27697 
(RA;US) 
Materials Working 
Explosive shock treatment of ceramic powders, 11:27706 
(RA;US) 
Shock Waves 
DARPA materials synthesis program material acquisition and 
characterization, 11:27701 (RA;US) 


Investigation of shock-activated sintering and shock-wave 
consolidation of selected powder materials, 11:27704 
(RA;US) 

Shock-activated sintering, 11:27707 (RA;US) 

TITANIUM CARBIDES 
Chemical Analysis 

DARPA materials synthesis program material acquisition and 

characterization, 11:27701 (RA;US) 
Chemical Preparation 

Precursors of titanium carbonitride (Ti,N2C2; TisNsC), 

11:27838 (R;US) 


Investigation of shock-activated sintering and shock-wave 
consolidation of selected powder materials, 11:27704 
(RA;US) 

Equations of State 

High-pressure equation of state for metal and ceramic powders, 
11:27699 (RA;US) 

Instrumented shock impact of metal and ceramic powdets, 
11:27698 (RA;US) 

Pressure-density behavior for AIN, AlzOs, SIO2, TiBz and TiC 
powders up to 3.5 GPa, 11:27702 (RA;US) 

Explosive Forming 

Explosive shock treatment of ceramic powders, 11:27697 

(RA;US) 
Materials Working 

Explosive shock treatment of ceramic powders, 11:27706 

(RA;US) 
Microstructure 


Precursors of titanium carbonitride (TisN2C2; TistNsC), 
11:27838 (R;US) 
Shock Waves 
DARPA materials synthesis program material acquisition and 
characterization, 11:27701 (RA;US) 
Sintering 
Investigation of shock-activated sintering and shock-wave 
consolidation of selected powder materials, 11:27704 
(RA;US) 
Shock-activated sintering, 11:27707 (RA;US) 
Sintering of shock-activated ceramic powders, 11:27705 
(RA;US) 
TITANIUM COMPLEXES 
Infrared 
Study of some transition metal complexes as process catalysts. 
Quarterly report, December 1, 1985-February 28, 1986, 
11:26841 (R;US) 
NMR Spectra 
Study of some transition metal complexes as process catalysts. 
Quarterly report, December 1, 1985-February 28, 1986, 
11:26841 (R;US) 
Structural Chemical Analysis 
Study of some transition metal complexes as process catalysts. 
Quarterly report, December 1, 1985-February 28, 1986, 
11:26841 (R;US) 
TITANIUM COMPOUNDS 
See also TITANIUM BORIDES 
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TITANIUM CARBIDES 
TITANIUM NITRIDES 
TITANIUM OXIDES 


Ammonolysis 
Precursors of titanium carbonitride, 11:27838 (R;US) 
Deuteron Reactions 
Deviations from Bragg’s Rule for the stopping cross sections of 
deuterium in titanium and zirconium deuteride films, 
11:28929 (R;US) 
Pyrolysis 
Precursors of titanium carbonitride, 11:27838 (R;US) 
Stopping Power 
Deviations from Bragg’s Rule for the stopping cross sections of 
deuterium in titanium and zirconium deuteride films, 
11:28929 (R;US) 
TITANIUM NITRIDES 
Chemical Preparation 
Precursors of titanium carbonitride (TisN2C2; TisNsC), 
11:27838 (R;US) 
Microstructure 
Precursors of titanium carbonitride (TisN2C2; TisNsC), 
11:27838 (R;US) 
TITANIUM OXIDES 
Catalytic Effects 
Support-metal interaction studies on model supported catalysts. 
Final report, 11:26824 (R;US) 
Chemical Preparation 
Synthesis and characterization of substitutional solid solutions 
aLn2Os x (1 - a)Bi2Os x 4TiOz, 11:27708 (J;US) 
Solvent Properties 
Synthesis and characterization of substitutional solid solutions 
aLn2Os x (1 - a)BicOs x 4TiOz, 11:27708 (J;US) 
Sorptive Properties 
Support-metal interaction studies on model supported catalysts. 
Final report, 11:26824 (R;US) 
TMX DEVICES 
Optimization 
Ion cyclotron heating in TMX-U, 11:29043 (J;US) 
Plasma Confinement 
The role of ECRH in potential formation for tandem mirrors, 
11:29048 (J;US) 
Plasma Heating 
Ion cyclotron heating in TMX-U, 11:29043 (J;US) 
TMX-U high frequency central-cell electron heating, 11:29047 
(J;US) 
Plasma Sheath 
Neutral-particle densities outside the TMX-U plasma edge, 
11:29025 (R;US) 
TOBACCO 
Activation Analysis 
Determination of trace amounts of elements in Brazilian 
cigarette tobacco by neutron activation analysis, 11:27780 
(RA;BR;In Portuguese) 
TOBACCO PLANT 
See NICOTIANA 
TOBACCO SMOKES 
Genetic Effects 
Statistical analysis of high SCE frequency, 11:28585 (BA;US) 
TOKAMAK DEVICES 


See also ALCATOR DEVICE 
JIPPT-2 DEVICE 
TBR TOKAMAK 
TEXT DEVICES 
TOKAPOLE DEVICES 


Compact Torus 
Effect of an applied toroidal magnetic field on rotamak 
discharges, 11:28989 (R;AU) 
Effects of rotating field frequency on the rotamak 
configuration, 11:29055 (R;AU) 
Coordinated Research Programs 
Fusion technology programme. Semi-annual report April 1985- 
September 1985, 11:29079 (R;DE) 
Electric Discharges 
Diffusion driven plasma current with turbulent dynamo, 
11:29010 (R;JP) 
Impurities 
High resolution n = 3 to n = 2 spectra of neon-like silver, 
11:29021 (R;US) 
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Role of impurity dynamics in resistivity-gradient-driven 
turbulence and tokamak edge plasma phenomena, 11:28998 
(R;US) 

Magnetohydrodynamics 

Diffusion driven plasma current with turbulent dynamo, 
11:29010 (R;JP) 

Neoclassical MHD equations for tokamaks, 11:28991 (R;US) 

Neoclassical Transport Theory 
Neoclassical MHD equations for tokamaks, 11:28991 (R;US) 
Operation 

Alfven wave impedance studies on PRETEXT, 11:29042 

(J;US) 
Plasma Heating 

Alfven wave impedance studies on PRETEXT, 11:29042 
(J;US) 

Fundamental ion-cyclotron frequency heating in tokamaks, 
11:29026 (J;US) 

Plasma Instability 

Numerical calculations using the full MHD equations in 
toroidal geometry, 11:29039 (J;US) 

Role of impurity dynamics in resistivity-gradient-driven 
turbulence and tokamak edge plasma phenomena, 11:28998 
(R;US) 

Plasma Macroinstabilities 

Effects of magnetic separatrix and pressure pedestal on finite 

beta external kink—tearing modes, 11:29034 (J;US) 
Plasma Microinstabilities 
Microinstability-based model for anomalous thermal 
confinement in tokamaks, 11:29018 (R;US) 
Surface Coating 
Coatings in magnetic fusion devices, 11:29085 (R;US) 
Tearing Instability 

Nonlinear growth of a single neoclassical MHD tearing mode 

in a tokamak, 11:28992 (R;US) 
TOKAMAK FUSION TEST REACTOR 
See TFTR TOKAMAK 


TOKAMAK TYPE REACTORS 


See also JET TOKAMAK 
NET TOKAMAK 
PLT DEVICES 
TFTR TOKAMAK 


Mathematical Models 
Physics of compact ignition tokamak designs, 11:29020 (R;US) 
Plasma Diagnostics 
A twenty channel imaging FIR interferometer and polarimeter, 
11:29051 (BA;US) 
TOKAPOLE DEVICES 
Plasma Heating 
Alfven wave heating on Tokapole II, 11:29041 (J;US) 
TOLUENE 
Chemical Analysis 
Health Hazard Evaluation Report HETA 85-165-1605, St. 
Louis Police Auto Body Shop, St. Louis, Missouri, 11:28293 
(R;US) 
Chemical Reactions 
Reaction of fluoroxysulfate, SO,F~, with aromatic compounds: 
catalysis by acids, 11:27882 (J;GB) 
Electrochemistry 
Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 
Enthalpy 
Excess enthalpies of (carbon dioxide + toluene) at 470.15 and 
573.15 K from 7.60 to 12.67 MPa, 11:27082 (J;GB) 
Pattern Recognition 
Detection of hazardous gases and vapors: pattern recognition 
analysis of data from an electrochemical sensor array, 
11:27821 (J;US) 
Pyrolysis 
Direct determination of atom and radical concentrations in 
thermal reactions of hydrocarbons and other gases. Informal 
technical report, January 1, 1985-December 31, 1985, 
11:27941 (R;US) 
Solvent Properties 
Solvent swelling of coal and coal macerals, 11:26858 (R;US) 


Viscosity 
Viscosity of synfuel compounds and mixtures. Second 
quarterly progress report, January 1-March 31, 1986, 
11:26860 (R;US) 
TOP PARTICLES 
Particle Decay 
Identifying heavy flavours with vertex detectors via unusual 
decay topologies, 11:28796 (R;GB) 
Particle Identification 
Identifying heavy flavours with vertex detectors via unusual 
decay topologies, 11:28796 (R;GB) 
TOPOGRAPHY 
Correlations 
Towing tank studies of stratified flow over ridges and valleys, 
11:28244 (BA;US) 
Scale Models 
Towing tank studies of stratified flow over ridges and valleys, 
11:28244 (BA;US) 
TORQUE 
Measuring Methods 
Robot-assisted torque measurement, 11:27960 (R;US) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOUGHNESS (FRACTURE) 
See FRACTURE PROPERTIES 
TOXIC MATERIALS 
See also TOXINS 
Environmental 
Population and ecosystem theory in ecological risk assessment, 
11:28386 (R;US) 
Environmental Transport 
Model predicts impact of uranium mill wastes, 11:28343 (J;US) 
TOXICITY 
Research 
Environmental Sciences Division annual progress report for 
period ending September 30, 1985, 11:28279 (R;US) 
TOXINS 
Biosynthesis 
Organic chemistry, 11:27769 (RA;ZA;In Afrikaans) 
Structural Chemical Analysis 
Organic chemistry, 11:27769 (RA;ZA;In Afrikaans) 
TRACER TECHNIQUES 
Application of tracers to acid precipitation studies, 11:28263 
(RA;US) 
Effective transport winds using NWS surface weather 
observations, 11:28210 (RA;US) 
Evaluation of a series of SFe tracer releases using the 
MATHEW/ADPIC model, 11:28207 (RA;US) 
Nonconservative long-range (> 1000-km) atmospheric tracers, 
11:28277 (RA;US) 
Regional air quality, 11:28266 (RA;US) 
Tracer applications for the study of precipitation process, 
11:28228 (RA;US) 
Tracers in transport and diffusion, 11:28268 (RA;US) 
Use of tracers for the study of atmospheric chemical and 
physical transformation processes, 11:28273 (RA;US) 
Performance Testing 
Capabilities, needs, and applications, of gaseous tracers, 
11:28269 (RA;US) 
Research Programs 
Continental- and global-scale tracers and their applicaticns, 
11:28264 (RA;US) 
Review of particle tracers of atmospheric processes, 11:28271 
(RA;US) 
TRACHEA 
Carcinomas 
Hexose uptake in 7,12-dimethylbenz(a)anthracene-preexposed 
rat tracheal epithelial cells during the progression of 
neoplasia, 11:28582 (J;US) 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRAINING 
Manuals 
Guide to reducing human error in process operation: short 
version, 11:27946 (R;GB) 





TRAINING-RESEARCH REACTOR KYOTO 
Computer Codes 


TRAINING-RESEARCH REACTOR KYOTO 
See KUR REACTOR 


Computer Codes 
Point-Mass Simulation Tool (PMAST) user’s manual, 11:27952 
(R;US) 
TRANS 104 ELEMENTS 
Internal Conversion 
Conversion processes in superheavy and giant atoms, 11:28899 
(R;DE) 
Pair Production 
Conversion processes in superheavy and giant atoms, 11:28899 
(R;DE) 
Positrons 
Positron production in heavy ion-atom collisions, 11:28898 
(R;DE) 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
ES 


Code number 2. 
See also PHOSPHOTRANSFERASES 
Enzyme Activity 
Lack of induction of O*-methylguanine-DNA 
methyltransferase in mammalian cells treated with N-methyl- 
N’-nitro-N-nitrosoguanidine, 11:28590 (J;US) 
TRANSFORMATIONS (ONCOGENIC) 
See ONCOGENIC TRANSFORMATIONS 
TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 
TRANSIENT SPECIES 
See REACTION INTERMEDIATES 
TRANSIENTS 
Computerized Simulation 
RELAPS/MOD2 code assessment at the Idaho National 
Engineering Laboratory, 11:27408 (R;US) 
Risk Assessment 
Effects of control system failures on transients, accidents, and 
core-melt frequencies at a General Electric boiling water 
reactor, 11:27407 (R;US) 
PWR transient test documentation at San Onofre Nuclear 
Generating Station Unit 2, 11:27383 (R;US) 
Testing 
PWR transient test documentation at San Onofre Nuclear 
Generating Station Unit 2, 11:27383 (R;US) 
TRANSITION ELEMENT COMPLEXES 


See also COBALT COMPLEXES 
COPPER COMPLEXES 
IRON COMPLEXES 
MANGANESE COMPLEXES 
MOLYBDENUM COMPLEXES 
NICKEL COMPLEXES 
OSMIUM COMPLEXES 
PALLADIUM COMPLEXES 
RUTHENIUM COMPLEXES 
SCANDIUM COMPLEXES 
TITANIUM COMPLEXES 
VANADIUM COMPLEXES 
ZIRCONIUM COMPLEXES 
Electronic Structure 
Dirac scattered wave calculations, 11:27871 (BA;US) 
Molecular Structure 
Dirac scattered wave calculations, 11:27871 (BA;US) 
TRANSITION ELEMENT COMPOUNDS 
See also IRON COMPOUNDS 
MANGANESE COMPOUNDS 
NICKEL COMPOUNDS 
TITANIUM COMPOUNDS 
TUNGSTEN COMPOUNDS 
VANADIUM COMPOUNDS 
ZIRCONIUM COMPOUNDS 


Binding Energy 
a-Donor character of the dimethylamido ligand, 11:27902 
(J;US) 
TRANSMISSION (HEAT) 
See HEAT TRANSFER 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
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TRANSPLUTONIUM COMPOUNDS 
Spectroscopy 
Spectroscopic studies of the transplutonium elements, 11:27768 
(RA;US) 
TRANSPLUTONIUM ELEMENTS 
See also AMERICIUM 


Chemical properties of the transplutonium elements, 11:27766 
(RA;US) 


Chemistry of the transplutonium elements, 11:27767 (RA;US) 
Fission 
Directions for nuclear research in the transplutonium elements, 
11:28897 (RA;US) 
Isotope Production 
Nuclear reactions and synthesis of new transuranium species, 
11:28896 (RA;US) 
Oak Ridge Transplutonium Production Program, 11:28895 
(RA;US) 
Magnetic Properties 
Magnetic and solid state properties, 11:28682 (RA;US) 
Meetings 
Opportunities and challenges in research with transplutonium 
elements: report of a workshop, 11:28892 (R;US) 
Nuclear Properties 
Nuclear properties of the transplutonium elements, 11:28894 
(RA;US) 
Nuclear Reactions 
Nuclear reactions and the synthesis of new species, 11:28893 
(RA;US) 
Nuclear reactions and synthesis of new transuranium species, 
11:28896 (RA;US) 
Nuclear Structure 
Directions for nuclear research in the transplutonium elements, 
11:28897 (RA;US) 
Research Programs 
Chemistry of the transplutonium elements, 11:27767 (RA;US) 
Solid State Physics 
Magnetic and solid state properties, 11:28682 (RA;US) 
Solid-state physics and chemistry of the transplutonium 
elements, 11:27602 (RA;US) 


y 
Spectroscopy, 11:28681 (RA;US) 
Spectroscopic studies of the transplutonium elements, 11:27768 
(RA;US) 
Surface Properties 
Magnetic and solid state a 11:28682 (RA;US) 
TRANSPORT (ENVIRONMENT 
See ENVIRONMENTAL i oma 
TRANSPORT (NEUTRON) 
See NEUTRON TRANSPORT 
TRANSPORT (PROTON) 
See PROTON TRANSPORT 
TRANSPORT (RADIATION) 
See RADIATION TRANSPORT 
TRANSPORT THEORY 
See also NEUTRON TRANSPORT THEORY 
Discrete Ordinate Method 
Spectral analysis of numerical methods for discrete-ordinates 
problems. I., 11:28934 (J;US) 
Fokker-Planck Equation 
An improved Fokker-Planck angular differencing scheme, 
11:28980 (J;US) 
Iterative Methods 
Parallel S/sub n/ transport algorithms, 11:28933 (J;US) 
Monte Carlo Method 
Variance reduction methods applied to deep-penetration Monte 
Carlo problems, 11:28928 (R;US) 
TRANSPORTATION SECTOR 
Research 
A technology transfer program for a generic research and 
development program, 11:27507 (BA;US) 
Technology Transfer 
A technology transfer program for a generic research and 
development program, 11:27507 (BA;US) 





2518 / ERA-11/12 


TRANSPORTATION SYSTEMS 
Performance 
TRUPACT-I, a contact-handled transuranic waste 
transportation system, 11:26985 (BA;US) 
TRANSURANIUM ELEMENTS 


See also NEPTUNIUM 
PLUTONIUM 
TRANSPLUTONIUM ELEMENTS 


Environmental Exposure Pathway 
Preliminary investigations of the significance of the ingestion 
pathway following accidental releases with actinides, 
11:27395 (R;DE) 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TRAPPED-PARTICLE INSTABILITY 
Instability Growth Rates 
Tandem mirror trapped particle instability driven by axial 
shear in E x B rotation, 11:29031 (J;US) 
Stabilization 
Anchor stabilization of trapped particle modes in mirror 
machines, 11:28999 (R;US) 
TREAT REACTOR 
Reactor Control Systems 
The TREAT upgrade manual reactor control system and its 
interface with the automatic reactor control system and the 
plant protection system, 11:27366 (J;US) 
Reactor Protection Systems 
The TREAT upgrade manual reactor control system and its 
interface with the automatic reactor control system and the 
plant protection system, 11:27366 (J;US) 
TRIBOLOGY 
Testing 
Ceramic tribology: assessment of needs in measurement 
methods and standards, 11:28033 (R;US) 
TRIBUTYL PHOSPHATE 
See TBP 
TRICHLOROMETHANE 
See CHLOROFORM 
TRIGA-2-SEOUL REACTOR 
Reactor Operation 
TRIGA mark-Il, III reactor operation, 11:27373 (R;KR;In 
Korean) 
TRIGA-3-SEOUL REACTOR 
Reactor 


Operation 
TRIGA mark-II, III reactor operation, 11:27373 (R;KR;In 
Korean) 
TRINITY EVENT 
Fallout 
Results of calculations of external gamma radiation exposure 


rates from fallout and the related radionuclide compositions: 


the Trinity Event, 11:28187 (R;US) 
TRIPHENYLMETHANE DYES 
Ionization 
High-pressure studies of rotational isomerism of 
triphenylmethane dye molecules, 11:27906 (J;NL) 
TRIPLET PARTICLES 
See QUARKS 
TRISTAN PROJECT 
See TRISTAN STORAGE RINGS 
TRISTAN STORAGE RINGS 
Transposable Ring Intersecting STorage Accelerators in Nippon. 
Beam Dynamics 
Chromaticity correction in the TRISTAN phase I main ring 
version 11, 11:28134 (R;JP) 
Chromaticity correction in the TRISTAN phase I main ring 
with two types of insertion, 11:28135 (R;JP) 
TRITIUM 
Beta Decay 
Molecular effects in the neutrino mass determination from 
beta-decay of the tritium molecule, 11:28702 (R;US) 
Beta-Minus Decay 
Status report on the Livermore-Rockefeller-Fermilab neutrino 
mass experiment, 11:28863 (R;US) 


Breeding 
Stockpile tritium production from fusion, 11:29090 (R;US) 
Containers . 


Finite-element modeling of pinch welds, 11:27616 (R;US) 


TUFF 
Moisture 


Isotope Effects 
Isotope and temperature dependence of self-diffusion for 
hydrogen, deuterium, and tritium on Cu(100) in the 100-1000 
K range, 11:27672 (J;NL) 
Production 
Stockpile tritium production from fusion, 11:29090 (R;US) 
Self-Diffusion 

Isotope and temperature dependence of self-diffusion for 
hydrogen, deuterium, and tritium on Cu(100) in the 100-1000 
K range, 11:27672 (J;NL) 

Solubility 

Solubility of hydrogen, deuterium and tritium in liquid lead- 
lithium alloys in the temperature region 500-1500 K, 
11:27639 (R;DE) 

TRITIUM TARGET 
Deuteron Reactions 

Probability of muon sticking to helium in the muon catalyzed 

fusion dty — w*He + n, 11:28862 (R;SU) 
TRIUMF CYCLOTRON 
Research Programs 

TRIUMF scientific activities. Annual report, 1984, 11:28054 

(R;CA) 
TRI-UNIVERSITY MESON FACILITY 
See TRIUMF CYCLOTRON 
TROPICAL REGIONS 
Atmospheric Circulation 

Kinetic energy budget over the west Pacific during dominant 

trade wind and active monsoon regimes, 11:28233 (J;AT) 
Carbon Cycle 

Gas exchange and CO; flux in the tropical Atlantic Ocean 
determined from 7**Rn and pCO: measurements, 11:28406 
(J;US) 

TROPOSPHERE 
Carbon 
Role of the oceans in the atmospheric cycle of carbonyl 
sulfide. Doctoral thesis, 11:28289 (R;US) 
TRU WASTES 
See ALPHA-BEARING WASTES 
TRX-1 
See REVERSE-FIELD PINCH 
TSL PROCESS 
Bench-Scale Experiments 

Thermal reactivity studies of coal-derived residuum. Final 

report, 11:26848 (R;US) 
Yields 
Thermal reactivity studies of coal-derived residuum. Final 
report, 11:26848 (R;US) 
TUBES (CONDUITS) 
See PIPES 
TUFF 
Bulk Density 

Application of geophysical logs to estimate moisture-content 
profiles in unsaturated tuff, Yucca Mountain, Nevada, 
11:28616 (R;US) 

Drilling and coring methods that minimize the disturbance of 
cuttings, core, and rock formation in the unsaturated zone, 
Yucca Mountain, Nevada, 11:28614 (R;US) 

Chemical Composition 

Borehole-calibration methods used in cased and uncased test 
holes to determine moisture profiles in the unsaturated zone, 
Yucca Mountain, Nevada, 11:28613 (R;US) 

Geolegic Fractures 

Hydrogeology of the unsaturated zone, Yucca Mountain, 

Nevada, 11:28617 (R;US) 
Hydraulic Conductivity 

Hydrogeology of the unsaturated zone, Yucca Mountain, 
Nevada, 11:28617 (R;US) 

Monitoring the vadose zone in fractured tuff, Yucca Mountain, 
Nevada, 11:28619 (R;US) 

Moisture 

Analysis of gaseous-phase stable and radioactive isotopes in the 
unsaturated zone, Yucca Mountain, Nevada, 11:28620 (R;US) 

Application of geophysical logs to estimate moisture-content 
profiles in unsaturated tuff, Yucca Mountain, Nevada, 
11:28616 (R;US) 





TUFF 
Moisture 


Borehole-calibration methods used in cased and uncased test 
holes to determine moisture profiles in the unsaturated zone, 
Yucca Mountain, Nevada, 11:28613 (R;US) 

Drilling and coring methods that minimize the disturbance of 
cuttings, core, and rock formation in the unsaturated zone, 
Yucca Mountain, Nevada, 11:28614 (R;US) 

Hydrogeology of the unsaturated zone, Yucca Mountain, 
Nevada, 11:28617 (R;US) 

Measurements of matric and water potentials in unsaturated 
tuff at Yucca Mountain, Nevada, 11:28618 (R;US) 

Monitoring the vadose zone in fractured tuff, Yucca Mountain, 
Nevada, 11:28619 (R;US) 


Liquid permeability measurements on densely welded tuff over 
the temperature range 25 to 90°C (NNWSD), 11:28644 
(R;US) 

Monitoring the vadose zone in fractured tuff, Yucca Mountain, 
Nevada, 11:28619 (R;US) 

Porosity 

Application of geophysical logs to estimate moisture-content 
profiles in unsaturated tuff, Yucca Mountain, Nevada, 
11:28616 (R;US) 

Drilling and coring methods that minimize the disturbance of 
cuttings, core, and rock formation in the unsaturated zone, 
Yucca Mountain, Nevada, 11:28614 (R;US) 

Hydrogeology of the unsaturated zone, Yucca Mountain, 
Nevada, 11:28617 (R;US) 

Monitoring the vadose zone in fractured tuff, Yucca Mountain, 
Nevada, 11:28619 (R;US) 


Behavior of actinide containing glasses during gamma 
irradiation in a saturated tuff environment, 11:27031 (J;US) 
Rock Drilling 
Vacuum drilling of unsaturated tuffs at a potential radioactive- 
waste repository, Yucca Mountain, Nevada, 11:28615 (R;US) 
Temperature Distribution 
First phase of small diameter heater experiments in tuff 
(NNWSI project), 11:28642 (R;US) 
Temperature Effects 
Effect of waste age on the design of a geologic repository, 
11:27001 (R;US) 
First phase of small diameter heater experiments in tuff 
(NNWSI project), 11:28642 (R;US) 
Temperature 
Application of geophysical logs to estimate moisture-content 
profiles in unsaturated tuff, Yucca Mountain, Nevada, 
11:28616 (R;US) 
TUMOR CELLS 
Cell Differentiation 
Control of cell differentiation in cultured human cells by tumor 
promoting agents, 11:28583 (J;US) 


Tumorigenicity assays in nude mice: analysis of the implanted 
gelatin sponge method, 11:28505 (BA;CH) 
Radiosensitivity 
Survival of R-1 and RUC-2 tumour cells in vitro after gamma 
irradiation at different dose rates, 11:28532 (RA;NL) 
TUMOR PROMOTERS 
Mutagenesis 
Control of mutagenesis and cell differentiation in cultured 
human and rodent cells by chemicals that initiate or promote 
tumor formation, 11:28569 (BA;US) 
TUMORS 
See NEOPLASMS 
TUNDRA 


Physiological and ecological implications of coupled heat and 
water transport mechanisms of endotherms and tundra 
vegetation. Progress report, 11:28323 (R;US) 

Energy Source Development 

Potential responses of tundra ecosystems to perturbations from 

energy development. Part I. Final report, 11:28361 (R;US) 
TUNGSTEN 
Diffusion 

Study of solid state phase stability and diffusion by x-ray 

microanalytical techniques (Ta/W; U/Nb), 11:27658 (R;US) 
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Niizsgea 14 Reactions 
Pion production: A probe for coherence in medium-energy 
heavy-ion collisions, 11:28873 (J;US) 
Phase Studies 
Study of solid state phase stability and diffusion by x-ray 
microanalytical techniques (Ta/W; U/Nb), 11:27658 (R;US) 
Quantitative Chemical Analysis 
Theta pinch discharge designed for emission spectrochemical 
analysis: spectral characterization, 11:27824 (J;US) 
X-Ray Spectroscopy 
Spectrographic determination of Nb, Hf, Mo, Ta, Ti, V, W 
and Zr in uranium compounds, 11:27787 (RA;BR;In 
Portuguese) 
TUNGSTEN ALLOYS 
Crystallization 
Crystallization of sputter deposited amorphous metal thin films 
(W-Si), 11:27610 (R;US) 
TUNGSTEN COMPOUNDS 
See also TUNGSTEN SULFIDES 
Electronic Structure 
Electronic structure of tungsten hexacarbonyl, 11:27864 (J;NL) 
TUNGSTEN SULFIDES 
Thermodynamic Properties 
Calorimetric measurements of the low-temperature heat 
capacity, standard molar enthalpy of formation at 298-15 K, 
and high-temperature molar enthalpy increments relative to 
298.15 K of tungsten disulfide (WS2), and the 
thermodynamic properties to 1500 K, 11:27872 (J;GB) 
TURBOGENERATORS 
Rotors 
Overview of life assessment technology for turbogenerator 
rotors, 11:27223 (RA;US) 
Summary of TVA’s recent experience with boresonic 
inspection and rotor repair, 11:27226 (RA;US) 
TURBULENCE 
Measuring Methods 
Stability class determination: a comparison for on site, 11:28234 
(BA;US) 
Turbulence parameters derived from smoke-plume 
photoanalysis, 11:28239 (BA;US) 
TURBULENT FLOW 
Mathematical Models 
Sandia cooperative group on the aerothermochemistry of 
turbulent combustion, 11:26910 (R;US) 
Numerical Solution 
Finite element, stream function-vorticity solution of secondary 
flow in the cross-plane of non-circular channels, 11:28014 
(R;NL) 
Testing 
Experiments on vertical plane buoyant jets in shallow water, 
11:28726 (R;DE) 
TURKEY 
Research Programs 
Ankara Nuclear Research and Training Center progress report, 
1981, 11:28753 (R;TR;In Turkish and English) 
Ankara Nuclear Research and Training Center progress report, 
1982, 11:28856 (R;TR;In Turkish and English) 
TVA 
See TENNESSEE VALLEY AUTHORITY 
TVO-1 REACTOR 
Prior to 1976, OLKILUOTO REACTOR was used. 
Fuel Assemblies 
Fuel examination techniques and experience at Finnish nuclear 
power plants, 11:27302 (RA;XA) 
Fuel Channels 
Fuel examination techniques and experience at Finnish nuclear 
power plants, 11:27302 (RA;XA) 
TVO-2 REACTOR 
Fuel Assemblies 
Fuel examination techniques and experience at Finnish nuclear 
power plants, 11:27302 (RA;XA) 
Fuel Channels 
Fuel examination techniques and experience at Finnish nuclear 
power plants, 11:27302 (RA;XA) 
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TWO-PHASE FLOW 
Flashing 
Study of axi-symmetric two-phase flashing jets, 11:27973 
(R;GB) 
TYROSINE 
Biological Functions 
Role of tyrosine residues in functional and structural properties 
of bacteriorhodopsin, 11:28434 (BA;IT) 


U 


U VALUES 
Measuring Methods 
Measurements of performance of a highly insulated facade, 
11:27544 (RA;DE;In French) 
UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
UK ATOMIC ENERGY AGENCY 
See UKAEA 
UKAEA 
See also AERE 
Contamination 
Statement on incidents at nuclear installations - fourth quarter 
1984, 11:27391 (R;GB) 
ULTRAHIGH FREQUENCY RADIATION (01-100 GHZ 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (100-1000 M 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (LOWER RANG 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (UPPER RANG 
See RADIOWAVE RADIATION 
ULTRASONIC TESTING 
Improvements needed in rotor NDE, 11:27240 (RA;US) 
Life extension technique for large steam turbine rotors, 
11:27231 (RA;US) 
Nondestructive ultrasonic characterization of engineering 
materials. Final Report, 11:28032 (R;US) 
Calibration 
Inspection procedures for rotors, 11:27238 (RA;US) 
Turbine rotor inspection program at American Electric Power, 
11:27229 (RA;US) 
Certification 
Inspection procedures for rotors, 11:27238 (RA;US) 
Data Acquisition Systems 
Inspection procedures for rotors, 11:27238 (RA;US) 
Materials 


Utilization and reliability of nondestructive testing in ordnance, 
11:28028 (R;BR;In Portuguese) 
Thickness Gages 
Investigation of dry-contact ultrasonic gaging, 11:28024 (R;US) 


Inspection procedures for rotors, 11:27238 (RA;US) 
UNDERGROUND GASIFICATION 
See IN-SITU GASIFICATION 
UNDERGROUND MINING 
Rock Bursts 
Winning in great depths in Ruhr coal mines, 11:26876 
(R;DE;In German) 
Strata Control 
Winning in great depths in Ruhr coal mines, 11:26876 
(R;DE;In German) 
Ventilation 
Winning in great depths in Ruhr coal mines, 11:26876 
(R;DE;In German) 


Ventilation Systems 
Test, evaluate and assess the Bagby stopping. Final report, 
11:26877 (R;US) 
UNEMPLOYMENT 
See EMPLOYMENT 
UNH 
Denitration 
Operating experience and development of fluidized-bed 
denitrators for UNH at Tokai Reprocessing Plant, 11:26977 
(RA;JP) 
UNIFIED GAUGE MODELS 


See also GRAND UNIFIED THEORY 
WEINBERG LEPTON MODEL 
WEINBERG-SALAM GAUGE MODEL 


Lattice Field Theory 
Scaling and string transition in pure SU(2) lattice gauge theory, 
11:28819 (R;DE) 
Reviews 
Perturbative gauge theories, 11:28845 (J;NL) 
UNION OF SOVIET SOCIALIST REPUBLICS 
See USSR 
UNITED KINGDOM 
Fuel Cycle 
International nuclear fuel cycle fact book. Revision 6, 11:27018 
(R;US) 
LMFBR Type Reactors 
Review of the UK fast reactor programme, March 1985, 
11:27339 (R;GB) 
Nuclear Facilities 
Statement of incidents at nuclear installations - first quarter 
1984, 11:27389 (R;GB) 
PWR Type Reactors 
THETIS 80% blocked cluster experiment. Part 2. Single-phase 
cooling experiments, 11:27375 (R;GB) 
UNITED KINGDOM ORGANIZATIONS 


See also BNFL 
UKAEA 


Research Programs 
Rutherford Appleton Laboratory 1983, 11:28658 (R;GB) 
UNITED STATES OF AMERICA 
See USA 
UPSILON RESONANCES 
See also UPSILON-9500 RESONANCES 
Radiative Decay 
Y spectroscopy, 11:28748 (R;DE) 
Reviews 
Y spectroscopy, 11:28748 (R;DE) 
UPSILON-9500 RESONANCES 
Particle Decay 
Search for primarily non-interacting decay modes of the 
upsilon, 11:28755 (R;US) 
Radiative Decay 
Measurement of the direct photon spectrum from the Y (1S), 
11:28758 (J;US) 
URANIUM 
Adsorption 
Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 
Desorption 
Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 
Diffusion 
Study of solid state phase stability and diffusion by x-ray 
microanalytical techniques (Ta/W; U/Nb), 11:27658 (R;US) 
Dissolution 
Mass transfer in a geologic environment, 11:27050 (R;US) 
Environmental Transport 
Kinetic approach to describe trace-element distribution 
between particles and solution in natural aquatic systems, 
11:28407 (J;GB) 
Extraction Chromatography 
Tributyl-phosphate-impregnated sorbents for plutonium- 
uranium separations, 11:27814 (R;US) 





Fluorescence Spectroscopy 

Analysis of uranium in urine of persons occupationally 

exposed, 11:27777 (R;BR;In Portuguese) 
Gravimetric Analysis 

Determination of the O/U ratio in uranium dioxide by 
gravimetry, 11:27788 (RA;BR;In Portuguese) 

Methodology for the analysis of nuclear grade UO2 samples (in 
powder and pellets) by gravimetry and Davies and 
Gray/NBL potentiometric titration, 11:27786 (RA;BR;In 
Portuguese) 

Mass 

Analytical Chemistry Laboratory progress report for FY 1985, 

11:27764 (R;US) 
Natural Occurrence 

Nationwide occurrence of radon and other natural 

radioactivity in public water supplies, 11:28403 (R;US) 
Neutron Diffraction 

Study of nuclear materials by neutron scattering, 11:27637 

(R;KR;In Korean) 
Phase Studies 

Study of solid state phase stability and diffusion by x-ray 

microanalytical techniques (Ta/W; U/Nb), 11:27658 (R;US) 


Methodology for the analysis of nuclear grade UO2 samples (in 
powder and pellets) by gravimetry and Davies and 
Gray/NBL potentiometric titration, 11:27786 (RA;BR;In 
Portuguese) 

Radioactive Waste Disposal 

Solubility constraint: an important consideration in safety 

assessment of nuclear waste disposal, 11:27041 (J;US) 


A high-performance neutron time correlation counter, 11:28158 
(J;US) 

Concentration 

Nationwide occurrence of radon and other natural 
radioactivity in public water supplies, 11:28403 (R;US) 

Toxicity of uranium to Daphnia magna, 11:28554 (J;NL) 

Recovery 

Uranium recovery from commercial phosphoric acid by liquid- 
liquid extraction, 11:27793 (RA;BR;In Portuguese) 

Uranium recovery from chloridric leaches from phosphorites 
found in the northeastern region of Brazil, 11:27798 
(RA;BR;In Portuguese) 

Uranium recovery from phosphates and phosphoric acid, 
11:26964 (R;CH) 

Resource Potential 

Greece - structure of the energy industry, in particular energy 

source potential, 11:27497 (R;DE;In German) 
Separation Processes 

Separation of uranium microquantities from radioactive 
effluents and their spectrophotometric determination with 
DBM, 11:27791 (RA;BR;In Portuguese) 

Solubility 

Solubility constraint: an important consideration in safety 

assessment of nuclear waste disposal, 11:27041 (J;US) 
Solvent Extraction 

Carbamoylmethylphosphoryl derivatives as actinide 
extractants: their signi in the processing and recovery 
of plutonium and other actinides, 11:26982 (J;US) 

Phosphorite lixiviation, solubility and uranium extraction in 
hydrochloric acid medium, 11:27792 (RA;BR;In Portuguese) 

Study of uranium reversion with ammonium carbonate in the 
D2EHPA-TOPO system, 11:27797 (RA;BR;In Portuguese) 

Uranium recovery from commercial phosphoric acid by liquid- 
liquid extraction, 11:27793 (RA;BR;In Portuguese) 

Uranium recovery from chloridric leaches from phosphorites 
found in the northeastern region of Brazil, 11:27798 
(RA;BR;In Portuguese) 


Sorption of uranium and radium by biotite, muscovite, and 
phlogopite, 11:27046 (J;US) 


Separation of uranium microquantities from radioactive 
effluents and their spectrophotometric determination with 
DBM, 11:27791 (RA;BR;In Portuguese) 
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Texture 
Study of nuclear materials by neutron scattering, 11:27637 
(R;KR;In Korean) 
Toxicity 
Toxicity of uranium to Daphnia magna, 11:28554 (J;NL) 
X-Ray Fluorescence Analysis 
Determination of small amounts of U and Th in ores and rocks 
by X-ray fluorescence analysis, 11:27781 (RA;BR;In 
Portuguese) 
URANIUM 235 
Laser Isotope Separation 
AVLIS: a technical and economic forecast, 11:26968 (R;US) 
URANIUM 236 TARGET 
Carbon 12 Reactions 
Anomalously broad spin distributions in sub-barrier fusion 
reactions, 11:28900 (J;US) 
URANIUM 238 TARGET 
Carbon 12 Reactions 
Fast and slow processes in the fragmentation of 7°*U by 85 
MeV/nucleon 7C, 11:28902 (J;US) 
Subthreshold pion production in nucleus-nucleus collisions, 
11:28866 (R;DE) 
URANIUM ALLOYS 
See also URANIUM BASE ALLOYS 
Impurities 
Acoustic attenuation due to domain walls in anisotropic 
superconductors, with application to U/sub 1-x/Th/sub 
x/Beis, 11:27665 (J;US) 
Phase Diagrams 
Acoustic attenuation due to domain walls in anisotropic 
superconductors, with application to U/sub 1-x/Th/sub 
x/Beis, 11:27665 (J;US) 
Phase Transformations 
High pressure X-ray diffraction on UX2 compounds, 11:27688 
(R;DK) 
Ultrasonic Waves 
Unrenormalized ultrasound attenuation in the heavy-fermion 
state, 11:27664 (J;US) 
URANIUM BASE ALLOYS 
Multi-Element Analysis 
Evaluation of methods for mathematical corrections in the 
determination of niobium and zirconium contents in U-Nb 
and U-Zr alloys by X-ray fluorescence analysis, 11:27804 
(R;BR;In Portuguese) 
URANIUM CARBIDES 
Crystal Structure 
High pressure structural studies of uranium and thorium 
compounds with the rocksalt structure, 11:27687 (R;DK) 
Phase Transformations 
High pressure structural studies of uranium and thorium 
compounds with the rocksalt structure, 11:27687 (R;DK) 
URANIUM COMPLEXES 
See also URANYL COMPLEXES 
Chemical Reactions 
Formation and thermochemical properties of heavy organic 
phases of the PUREX-process, 11:26975 (R;DE;In German) 


Complexes of hydrogen peroxide with dioxoactinide(VI) 
species in aqueous carbonate and bicarbonate media 
formation of An(VI)-H2O2 complexes, 11:27933 (J;IL) 

URANIUM COMPOUNDS 
See also URANIUM CARBIDES 
URANIUM NITRATES 
URANIUM NITRIDES 
URANIUM OXIDES 
URANIUM PHOSPHIDES 
URANIUM SILICIDES 
URANIUM SULFIDES 
Chemical Properties 

Use of thermogravimetry (TG) and differential scanning 
calorimetry for the characterization of uranium compounds, 
11:27784 (RA;BR;In Portuguese) 

Multi-Element Analysis 

Determination of Cu, Ni, Cd and Zn in water and in uranium 
compounds by mercury hanging drop voltametry, 11:27782 
(RA;BR;In Portuguese) 
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Determination of alkali and alkaline earth metals in uranium 
compounds by ion chromatography, 11:27783 (RA;BR;In 
Portuguese) 

Spectrographic determination of Nb, Hf, Mo, Ta, Ti, V, W 
and Zr in uranium compounds, 11:27787 (RA;BR;In 
Portuguese) 

URANIUM DEPOSITS 


Maps compiled by the ESSO Minerals Company during their 
exploration program for uranium in South Africa. A 
bibliography, 11:26962 (R;ZA) 

URANIUM DIOXIDE 
Chemical Analysis 

Methodology for the analysis of nuclear grade UO2 samples (in 
powder and pellets) by gravimetry and Davies and 
Gray/NBL potentiometric titration, 11:27786 (RA;BR;In 


Theoretical analysis of the electronic specific heat of 
condensed urania, 11:27695 (R;GB) 
Fuel-Coolant Interactions 
Hydrogen-generating reactions in LWR severe accidents, 
11:27427 (BA;US) 
Maulti-Element Analysis 
Determination of the O/U ratio in uranium dioxide by 
gravimetry, 11:27788 (RA;BR;In Portuguese) 
Thermodynamic Properties 
In-pile vapor pressure measurements on UO: and (U,Pu)O:, 
11:27686 (R;DE) 
URANIUM HEXAFLUORIDE 
Environmental Effects 
Assessment of the Public Health impact from the accidental 
release of UF¢ at the Sequoyah Fuels Corporation Facility at 
Gore, Oklahoma (Docket No. 40-8027). Volume 2, 11:27056 
(R;US) 
Health Hazards 
Assessment of the Public Health impact from the accidental 
release of UF at the Sequoyah Fuels Corporation Facility at 
Gore, Oklahoma (Docket No. 40-8027). Volume 2, 11:27056 
(R;US) 
Melting 
Rupture of Model 48Y UFs cylinder and release of uranium 
hexafluoride, Sequoyah Fuels Facility, Gore, Oklahoma, 
January 4, 1986. Volume 1, 11:26967 (R;US) 
Production 
Study of reactions for the obtention of uranium tetrafluoride 
and hexafluoride, 11:26965 (R;BR;In Portuguese) 
URANIUM MILLS 
See FEED MATERIALS PLANTS 
URANIUM NITRATES 
Denitration 
Development of a continuous denitration process of Pu-U 
mixed nitrate solution using microwave heating method, 
11:27694 (RA;JP) 
Engineering test operation of a co-conversion test unit using a 
microwave heating method, 11:27693 (RA;JP) 
URANIUM NITRIDES 
Crystal Structure 
High pressure structural studies of uranium and thorium 
compounds with the rocksalt structure, 11:27687 (R;DK) 
Phase Transformations 
High pressure structural studies of uranium and thorium 
compounds with the rocksalt structure, 11:27687 (R;DK) 
URANIUM ORES 


Investigations on the genesis of syngenetic gold-uranium 
deposits in conglomerates of the Precambrian Pongola 
Supergroup and Moodies Group including a contribution on 
the genesis of the epigenetic gold deposits of Klipwal, 
Kaapvaal Kraton, South Africa, 11:26961 (R;DE;In German) 

URANIUM OXIDE FUEL PLANT 


See MIXED OXIDE FUEL FABRICATION PLANTS 
URANIUM OXIDES 
See also URANIUM DIOXIDE 


Structural Chemical Analysis 
X-ray photoemission spectroscopy (XPS) study uranium, 
neptunium, and plutonium oxides in silicate-based 
11:27886 (J;US) 
URANIUM PHOSPHIDES 
Crystal Structure 
High pressure structural studies of uranium and thorium 
compounds with the rocksalt structure, 11:27687 (R;DK) 
Phase Transformations 
High pressure structural studies of uranium and thorium 
compounds with the rocksalt structure, 11:27687 (R;DK) 
URANIUM SILICIDES 


Thermal compatibility studies of unirradiated uranium silicide 
dispersed in aluminum, 11:26971 (J;US) 
Dissolution 
Reprocessing RERTR fuels, 11:26974 (RA;JP) 
Temperature Effects 
Thermal compatibility studies of unirradiated uranium silicide 
dispersed in aluminum, 11:26971 (J;US) 
URANIUM SULFIDES 
Crystal Structure 
High pressure structural studies of uranium and thorium 
compounds with the rocksalt structure, 11:27687 (R;DK) 
Phase Transformations 
High pressure structural studies of uranium and thorium 
compounds with the rocksalt structure, 11:27687 (R;DK) 
URANIUM TETRAFLUORIDE 
Chemical Preparation 
Preparation of UFsub(4). Single step reduction of UF. with 
H2/Fo2, 11:26966 (R;KR;In Korean) 
URANUS PLANET 
Temperature Measurement 
Far infrared and submillimeter brightness temperatures of the 
giant planets, 11:28653 (R;US) 
URANYL COMPLEXES 
Chemical Preparation 
Coordination compounds between uranyl nitrate and 1,2- 
bis(alkylsulfinyl) ethane, 11:27929 (RA;BR;In Portuguese) 
URANYL NITRATE HEXAHYDRATE 
See UNH 
URANYL NITRATES 
See also UNH 
Chemical Reactions 
Formation and thermochemical properties of heavy organic 
phases of the PUREX-process, 11:26975 (R;DE;In German) 
URINALYSIS 
See URINE 


Chemical Analysis 
Analysis of uranium in urine of persons occupationally 
exposed, 11:27777 (R;BR;In Portuguese) 
UROGENITAL SYSTEM DISEASES 
Pathogenesis 
Hyperuricemia in the inhabitants of the Marshall Islands, 
11:28545 (J;US) 
US DOE 
See also BNL 
BONNEVILLE POWER ADMINISTRATION 
ENERGY EXTENSION SERVICE 
ENERGY INFORMATION ADMINISTRATION 
HANFORD RESERVATION 
HAPO 
LASL 
LAWRENCE LIVERMORE LABORATORY 
MORGANTOWN ENERGY TECHNOLOGY CENTER 
ORGDP 
ORNL 
SEQUOYAH UF6 PRODUCTION PLANT 
STANFORD LINEAR ACCELERATOR CENTER 
Audits 
Audit of controls over crude oil production under Public Law 
94-258 Naval Petroleum Reserve No. 1, Elk Hills, California, 
11:26936 (R;US) 
Department of Energy audit followup and internal control 
review tracking systems. Quarterly management report, 
December 31, 1985, 11:29114 (R;US) 





Contractors 
Issues in contracting with small minority businesses, 11:29109 
(R;US) 
Contracts 
Listing of Awardee Names: active and inactive awards as of 
April 11, 1986. Volume 1, 11:29102 (R;US) 
PADS Listing of Awardee Names: active and inactive awards 
as of April 11, 1986. Volume 2, 11:29103 (R;US) 
PADS Listing of Awardee Names: retired awards as of April 
16, 1986, 11:29104 (R;US) 
Land Ownership 
Low-level radioactive waste disposal site transfer program, 
11:27036 (BA;US) 


Department of Energy audit followup and internal control 
review tracking systems. Quarterly management report, 
December 31, 1985, 11:29114 (R;US) 

Radioactive Waste Disposal 

Near-term public information products program, FY 86-87, 

11:27010 (R;US) 
Research Programs 

A technology transfer program for a generic research and 
development program, 11:27507 (BA;US) 

New frontiers in fossil energy (Symposium introduction), 
11:26902 (RA;US) 

Technology Transfer 

A technology transfer program for a generic research and 
development program, 11:27507 (BA;US) 

Energygrams: Brief Descriptions of Energy Technology. A 
quarterly compilation, 11:27505 (R;US) 

us 
See ENERGY EXTENSION SERVICE 
US EPA 
Research Programs 

Achieving environmental goals: is control technology ready 

for coal, 11:27260 (RA;US) 
US GAO 
Investigations 

Surface mining. Interior Department oversight of state 

permitting and bonding activities, 11:26879 (R;US) 
US NRC 

United States Nuclear Regulatory Commission-prior to 1975 was 

part of US AEC. 


Regulatory and technical reports (Abstract Index Journal). 
Compilation for first quarter 1986, January-March. Volume 
11, No. 1, 11:27510 (R;US) 
Title list of documents made publicly available. February 1-28, 
1986. Volume 8, No. 2, 11:27511 (R;US) 
Regulatory Guides 
Meteorological Measurement Program for nuclear power 
plants. Second proposed revision 1 to Regulatory Guide 
1.23, 11:27342 (R;US) 
US OSHA 
Selected occupational fatalities related to toxic and 
asphyxiating atmospheres in confined work spaces as found 
in reports of OSHA (Occupational Safety and Health 
Administration) fatality/catastrophe investigations. Final 
report, 1974-82, 11:28295 (R;US) 
USA 
Fuel Cycle 
International nuclear fuel cycle fact book. Revision 6, 11:27018 
(R;US) 
Military Strategy 
Examination and assessment of the strategic posture of the 
United states. Master's thesis, 11:28182 (R;US) 
Natural Radioactivity 
Nationwide occurrence of radon and other natural 
radioactivity in public water supplies, 11:28403 (R;US) 
Production 
Coal distribution, January-December 1985 (Origin, transport, 
consumer and State; 1981 to 1985), 11:26913 (R;US) 
Research 
Macroeconomic effects of U.S. or Japanese dominance in 
structural ceramic technology for heat engines, 11:27589 
(J;US) 
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Transportation Systems 
Coal distribution, January-December 1985 (Origin, transport, 
consumer and State; 1981 to 1985), 11:26913 (R;US) 
USEFUL LIFE 
See SERVICE LIFE 
USSR 
Ballistic Missile Defense 
Soviet strategic defense programs, 11:29113 (R;US) 
Fuel Cycle 
International nuclear fuel cycle fact book. Revision 6, 11:27018 


Soviet strategic defense programs, 11:29113 (R;US) 
Sedimentary Basins 
Structure of earth's crust and upper mantle in the Chu-Sarysu 
Depression, south-central Kazakh SSR, according to 
geological, geophysical, and seismological data, 11:28633 
(R;US) 
UTAH 
Resource Management 
Natural resources: annual report, 1984-85, 11:27503 (R;US) 
UTERINE CERVIX CARCINOMA 


See CARCINOMAS 
UROGENITAL SYSTEM DISEASES 


UTERUS 
Carcinomas 
Five-year cure of cervical cancer treated using californium-252 
neutron brachytherapy, 11:28487 (J;US) 


See ELECTRIC UTILITIES 


V CODES 
Programmer's reference manual for the VAX-Gerber link 
software package. Revision 1.0, 11:29145 (R;US) 
VAX-Gerber node link. Revision 1.0, 11:29144 (R;US) 
VACUUM EVAPORATION 
Electron Beams 
Mass spectrometer controlled electron beam evaporation 
synthesis of multilayered materials, 11:28705 (J;US) 
VACUUM SYSTEMS 
Ultra-high-vacuum system of the Electron Cooling Device of 
LEAR, 11:28136 (R;DE) 
Engineering Drawings 
Beam line gun vacuum joint drawings (Engineering Materials), 
11:28079 (E;US) 
SLAC PEP main bend chamber drawings (Engineering 
Materials), 11:28128 (E;US) 
Joints 
Beam line gun vacuum joint drawings (Engineering Materials), 
11:28079 (E;US) 
VAGOTOMY 
See SURGERY 
VALVES 
Failures 
Application of TRAC-BD1/MOD1 to a BWR/4 feedwater 
control failure ATWS, 11:27423 (BA;US) 
Materials Testing 
Predicted effects of tritium exposure on fast-acting 
piezoelectric valves for gas fueling at TFTR, 11:29094 
(J;US) 
P 
Predicted effects of tritium exposure on fast-acting 
piezoelectric valves for gas fueling at TFTR, 11:29094 
(J;US) 
VANADATES 
Specific compounds, except those of significance to energy research 
and development, should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Crystal Structure 
Crystal chemistry of ABO, compounds, 11:27042 (J;US) 
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Lattice Parameters 
Cell volumes of APO,, AVOx,, and ANbO, compounds, where 
A = Sc, Y, La-Lu, 11:27713 (J;DK) 
Stability 
Crystal chemistry of ABO, compounds, 11:27042 (J;US) 
VANADIUM 
Absorption Spectroscopy 
EXAFS and XANES study of vanadium in B-rhombohedral 
boron, 11:27667 (J;US) 
Crystal Structure 
EXAFS and XANES study of vanadium in B-rhombohedral 
boron, 11:27667 (J;US) 
Matrix Isolation 
EXAFS and XANES study of vanadium in 8-rhombohedral 
boron, 11:27667 (J;US) 
Toxicity 
Effect of the trace elements Mn(II), V(V), As(III) and Cu(II) 
found in coal fly ash, on lymphocyte blastogenesis, 11:26916 
(RA;US) 
X-Ray Spectroscopy 
Spectrographic determination of Nb, Hf, Mo, Ta, Ti, V, W 
and Zr in uranium compounds, 11:27787 (RA;BR;In 
Portuguese) 
VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 
Physical Radiation Effects 
Effect of preinjected helium on the response of V-20Ti 
pressurized tubes to neutron irradiation, 11:27605 (R;US) 
VANADIUM BASE ALLOYS 
Volatility 
Volatility of V15Cr5Ti fusion reactor alloy, 11:27618 (R;US) 
VANADIUM COMPLEXES 
Chemical Reaction Kinetics 
Mechanism of electron transfer to 
pentoaammine(pyridine)cobalt(III) complexes by aliphatic 
radicals, hexaaquovanadium(II), and 
hexaammineruthenium(I]) ions, 11:27897 (J;US) 
VANADIUM COMPOUNDS 
See also VANADATES 
Catalytic Effects 
Disproportionation and combination of ethyl radicals in 
aqueous solution, 11:27915 (J;US) 
VANADIUM IONS 
Ion-Atom Collisions 
Loss and excitation in single collisions of highly-stripped heavy 
ions with atoms, 11:28679 (R;US) 
VANADIUM MINERALS 
See MINERALS 
VAPORIZATION HEAT 
Temperature Dependence 
Thermodynamic and transport properties for polar coal 
mixtures. Technical progress report, October 1-December 
31, 1985, 11:26857 (R;US) 
VAX COMPUTERS 
See DEC COMPUTERS 
VECTOR MESONS 
See also OMEGA-784 RESONANCES 
PHI-1019 RESONANCES 
RHO-1600 RESONANCES 
RHO-765 RESONANCES 
Particle Production 
Skyrmions and vector mesons, 11:28799 (J;US) 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
ELECTRIC-POWERED VEHICLES 
Pollution Control Equipment 
Second EPA (Environmental Protection Agency) evaluation of 
the POLARION-X device under Section 511 of the Motor 
Vehicle Information and Cost Savings Act. Technical 


report, 11:27597 (R;US) 


Calibration 
Design, fabrication, and field testing of a gas-particle velocity 
sensor. Technical report, 16 April 1982-23 May 1984, 
11:28179 (R;US) 


Test, evaluate and assess the Bagby stopping. Final report, 
11:26877 (R;US) 
Materials 
Test, evaluate and assess the Bagby stopping. Final report, 
11:26877 (R;US) 
Performance Testing 
Test, evaluate and assess the Bagby stopping. Final report, 
11:26877 (R;US) 
VENTILATION SYSTEMS 
Modifications 
Placement of the radiochemical processing plant at Oak Ridge 
National Laboratory into a safe standby condition, 11:26998 
(R;US) 
Ventilation Barriers 
Test, evaluate and assess the Bagby stopping. Final report, 
11:26877 (R;US) 
VERY HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
VESSELS 
See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 
See CHEMICAL REACTORS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VHF RADIATION 
See RADIOWAVE RADIATION 
VINYLBENZENE 
See STYRENE 
VIRTUAL PARTICLES 
Virtual photon theory in electrofission, 11:28922 (J;US) 
VIRUSES 
Molecular Structure 


High-resolution protein separation and identification methods 
applicable to virology, 11:28441 (J;DE) 
VISCOSIMETERS 


Calibration 
Viscosity of synfuel compounds and mixtures. Second 
quarterly progress report, January 1-March 31, 1986, 
11:26860 (R;US) 
VITAMIN A 
Energy Transfer 
Short-lived olefin triplets and energy transfer from them to B- 
carotene, 11:27919 (J;NL) 
VITAMIN C 
See ASCORBIC ACID 
VITRINITE 
See MACERALS 
VOCATIONAL TRAINING 
See TRAINING 
VOLCANIC REGIONS 
Lithology 
Stratigraphic relations and lithologic variations in the Jemez 
volcanic field, New Mexico, 11:28637 (J;US) 
S 
Stratigraphic relations and lithologic variations in the Jemez 
volcanic field, New Mexico, 11:28637 (J;US) 
VOLCANIC ROCKS 
See also BASALT 
Geologic Structures 
Structure of pre-Cenozoic rocks in the vicinity of Yucca 
Mountain, Nye County, Nevada: a potential nuclear-waste 
disposal site, 11:28626 (R;US) 
Stratigraphy 
Structure of pre-Cenozoic rocks in the vicinity of Yucca 
Mountain, Nye County, Nevada: a potential nuclear-waste 
disposal site, 11:28626 (R;US) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 





Ww 


W PLUS BOSONS 
Prior to October 1985 this concept was indexed to 
INTERMEDIATE VECTOR BOSONS. 
Particle Production 
W* -boson production in colliding e* e, ye and yy beams, 
11:28780 (RA;SU) 
WALLS 
Thermal Insulation 
Measurements of performance of a highly insulated facade, 
11:27544 (RA;DE;In French) 


Mechanisms of transfer of energy and biomass in coastal 
marine ecosystems of the Pacific Northwest. Final report, 
1971-1985, 11:28374 (R;US) 

WASHOUT 
Research Programs 

Application of tracers to acid precipitation studies, 11:28263 

(RA;US) 


Hydridation 
Application of diffusion theory to the analysis of hydrogen 
desorption data at 25 deg C, 11:27651 (R;US) 
WASTE DISPOSAL 


See also GROUND DISPOSAL 
MARINE DISPOSAL 
RADIOACTIVE WASTE DISPOSAL 


Land Pollution 

Superfund Record of Decision (EPA region 2): Wide Beach 
Development site, Brant Township, New York, September 
1985. Final report, 11:28405 (R;US) 
Selection 


Site 

Description and selection of soils at two oil shale disposal sites, 
11:26957 (R;US) 

Water Pollution 

Health Hazard Evaluation Report HETA 82-234-1602, Black 
River Hardwood Company, Kingstree, South Carolina, 
11:28510 (R;US) 

Superfund Record of Decision (EPA region 2): Wide Beach 
Development site, Brant Township, New York, September 
1985. Final report, 11:28405 (R;US) 

WASTE FORMS 
Evaluation 

Development of a West Valley nuclear waste glass by 

empirical modeling, 11:27027 (J;US) 


A pilot-scale radioactive test using in situ vitrification, 11:27029 
GUS) 

Full-scale leaching study of commercial reactor waste forms, 
11:27035 (BA;US) 

Radiochemical Analysis 

A pilot-scale radioactive test using in situ vitrification, 11:27029 

GUS) 
Models 

Development of a West Valley nuclear waste glass by 

empirical modeling, 11:27027 (J;US) 


Full-scale leaching study of commercial reactor waste forms, 
11:27035 (BA;US) 
WASTE HEAT UTILIZATION 
Bottoming Cycles 
Waste heat recovery through cogeneration in selected 
industries in India. Discussion paper No. 01.84, 11:27582 


(RIN) 
WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE TRANSPORTATION 
Inactive trials of transport s' . Phase 1. A review of 
progress 1983-1984, 11:27968 (R;GB) 
WASTE PRODUCT UTILIZATION 
See also WASTE HEAT UTILIZATION 
Strength and thermal properties of ESTACRON. Final report, 
11:27728 (R;US) 
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WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE TRANSPORTATION 
Environmental Impacts 
A preliminary analysis of the risk of transporting nuclear waste 
to potential candidate commercial repository sites, 11:26986 
(BA;US) 


Transportation research activities in support of nuclear waste 
management programs, 11:26987 (BA;US) 
Risk Assessment 

A preliminary analysis of the risk of transporting nuclear waste 
to potential candidate commercial repository sites, 11:26986 
(BA;US) 

Transuranic waste transportation assessment and guidance 
report. Defense Transuranic Waste Program. Revision 1, 
11:26983 (R;US) 

Technology Assessment 

Transportation research activities in support of nuclear waste 

management programs, 11:26987 (BA;US) 
WASTE WATER 
Blowdown 

Low-rank coal research. Quarterly technical progress report, 

January-March 1985, 11:26814 (R;US) 
Chemical Analysis 

Mechanism of formation of hydantoins, 11:26822 (R;US) 

Nonspecific detection of arsenic in high performance liquid 
chromatography: a feasibility study, 11:26958 (R;US) 

Chemical Composition 

Evaluation of treated gasification wastewater as cooling tower 

makeup, 11:26827 (RA;US) 
Corrosive Effects 

Evaluation of treated gasification wastewater as cooling tower 

makeup, 11:26827 (RA;US) 
Fluidized-Bed Combustion 

Low-rank coal research. Quarterly technical progress report, 

January-March 1985, 11:26814 (R;US) 
Fractionation 

Chromatographic profiles of oil shale processing by-product 
waters and selected fractions, 11:26955 (R;US) 

Fractionation of an oil shale retort process water: isolation of 
photoactive genotoxic components, 11:26960 (BA;US) 

Gas Chromatography 

Chromatographic profiles of oil shale processing by-product 

waters and selected fractions, 11:26955 (R;US) 
Liquid Column Chromatography 

Chromatographic profiles of oil shale processing by-product 

waters and selected fractions, 11:26955 (R;US) 
Quantitative Chemical Analysis 

Simultaneous quantitative analysis using dual capillary columns 
of different polarities, 11:27829 (J;DE) 

Single-column ion chromatography for sulfur-containing anions 
in oil shale by-product waters, 11:26956 (R;US) 

Recycling 

Low-rank coal research. Quarterly technical progress report, 

January-March 1985, 11:26814 (R;US) 
Water Treatment 

Evaluation of treated gasification wastewater as cooling tower 
makeup, 11:26827 (RA;US) 

Low-rank coal research. Quarterly technical progress report, 
January-March 1985, 11:26814 (R;US) 

Progress in Rheinbraun’s Hydrogasification (HK V) and High- 
Temperature Winkler (HTW) processes for converting 
Rhenish lignite into gaseous products, 11:26831 (RA;US) 

WASTEFORMS 
See WASTE FORMS 
WASTE-ROCK INTERACTIONS 


ics 
Thermodynamics of the near field, 11:27000 (RA;US) 
WATER 
See also DRINKING WATER 
GROUND WATER 
HOT WATER 
SEAWATER 
WASTE WATER 
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Rock matrix and fracture analysis of flow in western tight gas 
sands. Annual report, 1985, 11:26941 (R;US) 
Correlation Functions 
Molecular beam photoemission and femtosecond 
intramolecular dynamics, 11:27809 (R;US) 
Desorption 
Rock matrix and fracture analysis of flow in western tight gas 
sands. Annual report, 1985, 11:26941 (R;US) 
Electrolysis 
Hydrogen use in Alaska. Project 40902 final report, 11:27068 
(R;US) 
Electronic Structure 
Multireference configuration interaction treatment of potential 
energy surfaces: symmetric dissociation of H2O in a double- 
zeta basis, 11:27866 (J;NL) 
Emulsification 
Evaluation of emulsion steam blocking processes. Project 
OE3B. Annual report for FY 1985, 11:26928 (R;US) 
Interactions 
Analysis of reactor material experiments on corium-water 
thermal interactions in ex-vessel geometry, 11:27447 
(BA;US) 
Hydrogen production from oxidation of a debris bed during 
severe accidents in LWRs, 11:27440 (BA;US) 
Theoretical study of the solvation of O2 in water, 11:27869 
(J;US) 


Kinetics of water loss and the likelihood of intracellular 
freezing in mouse ova, 11:28559 (J;US) 
Phase Studies 
LICADO process for super-clean coal. Phase I. Final report, 
October 1983-July 1985, 11:26885 (R;US) 
Photoemission 
Molecular beam photoemission and femtosecond 
intramolecular dynamics, 11:27809 (R;US) 
Potential Energy 
[Theoretical studies of combustion dynamics]. Finl technical 
report, 11:27841 (R;US) 
Production 
Coalbed methane modeling analysis, 11:26878 (R;US) 
Evaluation of the field demonstration of the conventional 
steam drive process with ancillary materials at North Kern 
Front, 11:26924 (R;US) 
Quantitative Chemical Analysis 
Determination of munitions in water using macroreticular 
resins, 11:27818 (J;US) 
Rotational States 
High-resolution spectra of the 1(1,1) reversed a 0(0,0) 
rotational transition of water in argon and krypton matrices, 
11:27828 (J;NL) 
Solubility 
LICADO process for super-clean coal. Phase I. Final report, 
October 1983-July 1985, 11:26885 (R;US) 
Solvent Properties 
LICADO process for super-clean coal. Phase I. Final report, 
October 1983-July 1985, 11:26885 (R;US) 
Solvent swelling of coal and coal macerals, 11:26858 (R;US) 
Surface Tension 
LICADO process for super-clean coal. Phase I. Final report, 
October 1983-July 1985, 11:26885 (R;US) 
Vibrational States 
[Theoretical studies of combustion dynamics]. Finl technical 
report, 11:27841 (R;US) 
WATER COOLANT 
See WATER 
WATER COOLED REACTORS 


See also ATR REACTOR 
BWR TYPE REACTORS 
HFIR REACTOR 
PWR TYPE REACTORS 


Containment 
CONTAIN: recent highlights in code testing and validation, 
11:27457 (BA;US) 
Containment integrity program recent results and plans, 
11:27429 (BA;US) 
Copter, an LWR containment response code, 11:27456 
(BA;US) 


Corium 

A review of debris coolability models, 11:27436 (BA;US) 

An analytic model for predicting dryout and quench behavior 
in a volumetrically heated particle bed, 11:27467 (BA;US) 

Analysis of reactor material experiments on corium-water 
thermal interactions in ex-vessel geometry, 11:27447 
(BA;US) 

Remaining uncertainties in predicting the coolability limits of a 
degraded reactor core, 11:27465 (BA;US) 

Simulant studies on debris quenching in ex-vessel geometry 
and model comparison, 11:27458 (BA;US) 

Engineered Safety Systems 

Evaluation of severe accident safety system value based on 

averting financial risks, 11:27434 (BA;US) 
Fission Product Release 

Aerosol generation from sparging of molten pools of corium 
by gases released during core-concrete interactions, 11:27433 
(BA;US) 

Effects of steam upon LWR radionuclide release plumes, 
11:27463 (BA;US) 

Fission product behavior modeling in risk analysis - an 
assessment of the relevant phenomena, 11:27450 (BA;US) 

Fission product release from fuel under LWR accident 
conditions, 11:27464 (BA;US) 

Review of tellurium release rates from LWR fuel elements 
under accident conditions, 11:27453 (BA;US) 

The role of ex vessel interactions in determining the severe 
reactor accident source term for fission products, 11:27431 
(BA;US) 

Fluid-Structure Interactions 

A crust-formation and refreezing model for molten- 
fuel/concrete interaction codes, 11:27448 (BA;US) 

Containment integrity program recent results and plans, 
11:27429 (BA;US) 

Fuel-Coolant Interactions 

Overview and recent results of anl/epri corium-water thermal 
interaction investigations, 11:27466 (BA;US) 

Some observations on simulated molten debris-coolant layer 
dynamics, 11:27430 (BA;US) 

Steam explosion studies with single drops of corium-related 
melts: ferrous metals and U- and Zr-containing oxides, 
11:27459 (BA;US) 

The effect of core melt-coolant interactions on severe accident 
risks in light water reactors, 11:27445 (BA;US) 

Ice Condensers 

Fission product scrubbing in ice compartments, 11:27432 

(BA;US) 
Loss of Coolant 

Hydrogen-generating reactions in LWR severe accidents, 

11:27427 (BA;US) 
Meltdown 

A crust-formation and refreezing model for molten- 
fuel/concrete interaction codes, 11:27448 (BA;US) 

Aerosol generation from sparging of molten pools of corium 
by gases released during core-concrete interactions, 11:27433 
(BA;US) 

An assessment of uncertainties in core melt phenomenology 
and their impact on risk at the z/ip facilities, 11:27449 
(BA;US) 

Hydrogen production from oxidation of a debris bed during 
severe accidents in LWRs, 11:27440 (BA;US) 

The effect of core melt-coolant interactions on severe accident 
risks in light water reactors, 11:27445 (BA;US) 

The MEDICI reactor cavity model, 11:27455 (BA;US) 

Molten Metal-Water Reactions 

Overview and recent results of anl/epri corium-water thermal 
interaction investigations, 11:27466 (BA;US) 

Steam explosion studies with single drops of corium-related 
melts: ferrous metals and U- and Zr-containing oxides, 

11:27459 (BA;US) 

The effect of core melt-coolant interactions on severe accident 
risks in light water reactors, 11:27445 (BA;US) 

Primary Coolant Circuits 

Fission product chemistry in the primary system, 11:27454 

(BA;US) 





Containment integrity program recent results and plans, 
11:27429 (BA;US) 

Core debris quenching heat transfer rates under top- and 
bottom-reflood conditions, 11:27441 (BA;US) 

Evaluation of severe accident safety system value based on 
averting financial risks, 11:27434 (BA;US) 

Evaluation of the sensitivity of reactor risks to uncertainties, 
11:27435 (BA;US) 

MELPROG code development and methods, 11:27451 
(BA;US) 

Overview of the MELCOR risk code development program, 
11:27469 (BA;US) 

Thermal-hydraulic process modeling in risk analysis: an 
assessment of the relevant phenomena, 11:27438 (BA;US) 

Reactor Components 

An overview of equipment survivability studies at Sandia 

National Laboratories (SNL), 11:27452 (BA;US) 
Reactor Core Disruption 

Mimas: an integrated degraded-core analysis code, 11:27460 

(BA;US) 
Cores 


An analytic model for predicting dryout and quench behavior 
in a volumetrically heated particle bed, 11:27467 (BA;US) 
Remaining uncertainties in predicting the coolability limits of a 
degraded reactor core, 11:27465 (BA;US) 
Reactor Materials 
Analysis of reactor material experiments on corium-water 
thermal interactions in ex-vessel geometry, 11:27447 
(BA;US) 
Fission product chemistry in the primary system, 11:27454 
(BA;US) 
Hydrogen-generating reactions in LWR severe accidents, 
11:27427 (BA;US) 
Reactor Safety 
Evaluation of severe accident safety system value based on 
averting financial risks, 11:27434 (BA;US) 
Source Terms 
The role of ex vessel interactions in determining the severe 
reactor accident source term for fission products, 11:27431 
(BA;US) 
WATER DISTRIBUTION 
See WATER SUPPLY 
WATER HEATERS 
See also SOLAR WATER HEATERS 
Performance Testing 
Comparison of field performance of a high-efficiency heat 
pump with and without a desuperheater water heater, 
11:27569 (J;US) 
Waste Heat Utilization 
Economic viability of heat pump desuperheaters for supplying 
domestic hot water, 11:27585 (J;US) 
WATER INFLUX 
Field Tests 
Modeling, laboratory and field test studies of water influx in 
the UCG process. Final technical report, 11:26834 (R;US) 
Mathematical Models 
Modeling, laboratory and field test studies of water influx in 
the UCG process. Final technical report, 11:26834 (R;US) 
WATER MODERATOR 
See WATER 
WATER POLLUTION 
Health Hazard Evaluation Report HETA 82-234-1602, Black 
River Hardwood Company, Kingstree, South Carolina, 
11:28510 (R;US) 
Role of the oceans in the atmospheric cycle of carbonyl 
sulfide. Doctoral thesis, 11:28289 (R;US) 


Advances in control technology for acid deposition, 11:28389 
(R;US) 


Groundwater protection: a selected bibliography, 11:28410 
(R;US) 
Hydrology 
Groundwater protection: a selected bibliography, 11:28410 
(R;US) 
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WATER RESOURCES 
Resource Management 
1985 Annual report from the Water Budget Managers, 
11:28372 (R;US) 
WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
WATER SUPPLY 
Used in the sense of a public utility or of an engineered system 
(e.g., irrigation system) as contrasted to a natural system, for 
which use WATER RESOURCES. 
Water Pollution 
Health Hazard Evaluation Report HETA 82-234-1602, Black 
River Hardwood Company, Kingstree, South Carolina, 
11:28510 (R;US) 
WATERBORNE PARTICLES 
See PARTICULATES 
WATERFLOODING 
See also CAUSTIC FLOODING 
Simulators 
Selection and operation of deterministic simulator , 11:26927 


Spring City, Tennessee, USA 
Containment 
Response of the Watts Bar, Maine Yankee and Bellefonte 
containments to static internal pressurization, 11:27462 
(BA;US) 
WATTS BAR-2 REACTOR 
Spring City, Tennessee, USA 
Containment 
Response of the Watts Bar, Maine Yankee and Bellefonte 
containments to static internal pressurization, 11:27462 
(BA;US) 
WAVE FUNCTIONS 
Born-Oppenheimer Approximation 
MC SCF molecular gradients and hessians: computational 
aspects, 11:28725 (J;NL) 
WAVEGUIDES 
Circular waveguide mode converters at 140 GHz, 11:29060 
(R;US) 
Coupling 
An analysis of intersecting diffused channel waveguides, 
11:28001 (J;US) 
Microwave Power Transmission 
Calorimetric measurements of single-pulse high-power 
microwaves in oversized waveguides, 11:28175 (J;US) 
WAVES (SHOCK) 
See SHOCK WAVES 
WAZ 16 
See NICKEL BASE ALLOYS 
WEAK BOSON 
See INTERMEDIATE VECTOR BOSONS 
WEAK INTERACTIONS 


Statistics of electroweak induced asymmetry measurements, 
11:28814 (R;GB) 
Historical Aspects 
Weak interactions from 1950-1960: a quantitative bibliometric 
study of the formation of a field, 11:28988 (R;US) 
Particle Decay 
Quark mixing and CP violation in heavy quark system, 
11:28767 (J;US) 
WEAR 
Testing 
Ceramic tribology: assessment of needs in measurement 
methods and standards, 11:28033 (R;US) 
WEAR RESISTANCE 
Bench-Scale Experiments 
Hydraulic cylinder seals in arctic conditions. Wear resistance 
at warm temperature, 11:27596 (R;FI;In Finnish) 
WEATHER 
Biological Effects 
Floristic studies at the Los Medanos site, 11:28364 (RA;US) 
Computer Calculations 
Introduction to the application of relaxation method in 
numerical weather prediction, 11:28226 (R;XA) 
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F 
Introduction to the application of relaxation method in 
numerical weather prediction, 11:28226 (R;XA) 
Mathematical Models 
Searching for the radiative signal of increasing carbon dioxide 
and other trace gases, 11:28251 (RA;US) 
WECS 
See WIND TURBINES 
WEINBERG ANGLE 
Precise determination of sin*theta/sub W/ from measurements 
of the differential cross sections for v/sub p/p—v/sub p/p 
and nu-bar/sub p/p—nu-bar/sub p/p, 11:28759 (J;US) 
WEINBERG LEPTON MODEL 
Higgs Bosons 
Estimate for the Higgs mass, 11:28774 (R;DE) 
WEINBERG MODEL 
See WEINBERG LEPTON MODEL 
WEINBERG-SALAM GAUGE MODEL 
Solitons 
Skyrmion solutions to the Weinberg-Salam model, 11:28815 
GUS) 
SU-2 Groups 
Skyrmion solutions to the Weinberg-Salam model, 11:28815 
G;US) 
WELDED JOINTS 
Chemical Composition 
Corrosion behavior of coated 2 1/4 Cr-1 Mo and carbon steels 
in a simulated high p/sub S:/ waste heat recovery system 
environment of a coal gasifier, 11:26817 (R;US) 
Corrosion 
Corrosion behavior of coated 2 1/4 Cr-1 Mo and carbon steels 
in a simulated high p/sub S:/ waste heat recovery system 
environment of a coal gasifier, 11:26817 (R;US) 
Inspection 
Status of activities for inspecting weld overlaid pipe joints, 
11:27352 (R;US) 
Materials Testing 
Corrosion behavior of coated 2 1/4 Cr-1 Mo and carbon steels 
in a simulated high p/sub S:/ waste heat recovery system 
environment of a coal gasifier, 11:26817 (R;US) 
Ultrasonic Testing 
Status of activities for inspecting weld overlaid pipe joints, 
11:27352 (R;US) 
WELDING 


Calorimetry of pulsed versus continuous gas tungsten arc 
welds, 11:28019 (R;US) 
Calorimetry of the arc welding process, 11:28018 (R;US) 
Heat Transfer 
Calorimetry of pulsed versus continuous gas tungsten arc 
welds, 11:28019 (R;US) 
Calorimetry of the arc welding process, 11:28018 (R;US) 
Recommendations 
Discussion of critical issues, 11:27257 (RA;US) 


See WELDED JOINTS 
WELL CASINGS 
Failures 
T-F and S/DOE Gladys McCall No. 1 well, Cameron Parish, 
Louisiana. Geopressured-geothermal well report, Volume II. 
Well workover and production testing, February 1982- 
October 1985. Final report. Appendices 1-7, 11:27208 (R;US) 
WELL DRILLING 
Data Base Management 
Curatorial policy guidelines and procedures for the Continental 
Scientific Drilling Program, 11:28623 (R;US) 
WELL INJECTION EQUIPMENT 
Thermal Insulation 
Comments on SPE 15056, entitled, “Wellbore refluxing in 
steam injection wells” , 11:26929 (R;US) 
WELLMAN-GALUSHA PROCESS 
Operation 


Fixed-bed gasification of low rank coals: performance in an 
industrial gasifier, 11:26829 (RA;US) 
Performance 
Fixed-bed gasification of North Dakota lignite, 11:26830 
(RA;US) 


WELLS 


See also GEOTHERMAL WELLS 
NATURAL GAS WELLS 
OIL WELLS 


Gamma Radiography 
Underwater utilization of Gammagraphy and Magnetic 
Particles of 96 meters deep, 11:28027 (R;BR;In Portuguese) 
In-Service Inspection 
Underwater utilization of Gammagraphy and Magnetic 
Particles of 96 meters deep, 11:28027 (R;BR;In Portuguese) 
Nondestructive Testing 
Underwater utilization of Gammagraphy and Magnetic 
Particles of 96 meters deep, 11:28027 (R;BR;In Portuguese) 
WENDELSTEIN-7 STELLARATOR 
Neutron Flux 
Neutron flux measurements at the Wendelstein VII-A 
stellarator, 11:29004 (R;DE) 
Plasma Diagnostics 
Measurements of the radiation energy distribution in the soft 
X-ray region in the Wendelstein VII-A stellarator, 11:29003 
(R;DE) 
Soft X Radiation 
Measurements of the radiation energy distribution in the soft 
X-ray region in the Wendelstein VII-A stellarator, 11:29003 
(R;DE) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WEST INDIES 
Geothermal Energy 
Studies of geothermal power and process heat applications in 
St. Lucia and Guatemala, 11:27205 (R;US) 
WEST VALLEY PROCESSING PLANT 
Radioactive Waste Processing 
Development of a West Valley nuclear waste glass by 
empirical modeling, 11:27027 (J;US) 
WET DEPOSITION 
See WASHOUT 
WET-TYPE COOLING TOWERS 


See COOLING TOWERS 
OPEN-CYCLE COOLING SYSTEMS 


WIGGLER MAGNETS 
Beam Bunching 
Competition of electron-cyclotron maser and free-electron 
laser modes with combined solenoidal and longitudinal 
wiggler fields, 11:28727 (J;US) 
Electron Beam Injection 
Gain enhancement in a longitudinal tic wiggler by use of 
a coherently gyrophased electron beam, 11:28728 (J;US) 
Optimization 
Possibilities of polarized proton acceleration in the UNK, 
11:28132 (RA;SU) 
WILD ANIMALS 
Physiology 
Physiological and ecological implications of coupled heat and 
water transport mechanisms of endotherms and tundra 
vegetation. Progress report, 11:28323 (R;US) 
WIND 
Comparative Evaluations 
Comparison of wind speed shears for frontal and undisturbed 
synoptic conditions, 11:28231 (J;NL) 
Correlations 
Towing tank studies of stratified flow over ridges and valleys, 
11:28244 (BA;US) 
Mathematical Models 
Effective transport winds using NWS surface weather 
observations, 11:28210 (RA;US) 
Scale Modeis 
Towing tank studies of stratified flow over ridges and valleys, 
11:28244 (BA;US) 
WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND GENERATORS 


See ELECTRIC GENERATORS 
WIND TURBINES 





WIND POWER 
Resource Potential 
Greece - structure of the energy industry, in particular energy 
source potential, 11:27497 (R;DE;In German) 
WIND POWER PLANTS 


Danish licensing procedure - requirements to be met by wind 
power plants of up to 100 kW, 11:27210 (R;DE;In German) 
WIND TURBINES 
See also HORIZONTAL AXIS TURBINES 
Design 
Wind energy converter for electric power generation in the 
power range up to 5.5 kW, 11:27212 (R;DE;In German) 


Wind energy converter for electric power generation in the 
power range up to 5.5 kW, 11:27212 (R;DE;In German) 
Towers 
Novel type of stayed tower for wind turbines, 11:27211 
(R;DE) 
WINDOWS 
Heat Flow 
Measured net energy performance of single glazing under 
realistic conditions, 11:27556 (R;US) 
Test Facilities 
Measured net energy performance of single glazing under 
realistic conditions, 11:27556 (R;US) 
WINDSCALE REPROCESSING PLANT 
See SELLAFIELD REPROCESSING PLANT 
WIRE SPARK CHAMBERS 
Aging 


Review of wire chamber aging, 11:28155 (R;US) 
WOLFRAM 
See TUNGSTEN 
wooD 
Quality Control 
Examination of the wood quality of affected firs and spruces of 
important forest areas in Baden-Wuerttemberg use materials 
and application testing, 11:28563 (RA;DE;In German) 
WOOD ALCOHOL 
See METHANOL 
WOOD WASTES 
Carbonization 
Carbonization of forestal, agricultural, and agro-industrial 
waste as well as of organic municipal waste and practical 
utilization of the recovered product (char, gas, pyrolysis oil). 
Final report, 11:27080 (R;DE) 
WORKERS 
See PERSONNEL 
WORKING DAYS 
Biological Fatigue 
Chronobiologic consequences of various shiftwork schedules, 
11:28611 (BA;CH) 
WORKING (MATERIALS) 
See MATERIALS WORKING 
WORMS (SEGMENTED) 
See ANNELIDS 
WYOMING 
See also POWDER RIVER BASIN 
Coal Mining 
Production functions and tract rents in Western U.S. surface 
coal mining, 11:26880 (J;NL) 


X 


X RADIATION 
See also SOFT X RADIATION 
Image 
X-ray imaging on biological specimens, 11:28491 (J;US) 
Sample Preparation 
X-ray imaging on biological specimens, 11:28491 (J;US) 
Spatial Distribution 
Selected topics on the spatial information from proportional 
counters used for two-dimensional imaging of x-rays and 
VUV photons, 11:27948 (R;XC) 
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XENOBIOTICS 
Genetic Effects 

Germ cell toxicity: significance in genetic and fertility effects 

of radiation and chemicals, 11:28586 (BA;US) 
Monitoring 

Measurements of radioactive and xenobiotic substances in the 
biosphere in the Netherlands 1982, 11:28247 (R;NL;In 
Dutch) 

Measurements of radioactive and xenobiotic substances in the 
biosphere in the Netherlands 1983, 11:28248 (R;NL;In 
Dutch) 

Mutagen Screening 

Mutation tests in Neurospora crassa: report of the US 
Environmental Protection Agency Gene-Tox Program, 
11:28589 (J;NL) 

Toxicity 

Oocyte toxicity: female germ-cell loss from radiation and 

chemical exposures, 11:28553 (BA;US) 
XENON 
Equations of State 

Perturbation theory for square-well fluids in d=2, 3, 11:27870 

(J;GB) 
XENON 133 
Freezing Out 
Method for freezing out xenon from the dissolver off-gas from 
fuel reprocessing plants, 11:27015 (R;DE;In German) 
X-RASERS 
See X-RAY LASERS 
X-RAY EQUIPMENT 
See also X-RAY SOURCES 
Automation 

Motor control and data-acquisition system: Automatic control 

of x-ray cameras, 11:28176 (J;US) 
Computerized Control Systems 

Motor control and data-acquisition system: Automatic control 

of x-ray cameras, 11:28176 (J;US) 
Data Acquisition Systems 

Motor control and data-acquisition system: Automatic control 

of x-ray cameras, 11:28176 (J;US) 
Design 

High-speed rotating-drum X-ray beam choppers for line-scan 

dual-energy medical imaging, 11:28482 (J;US) 
Performance Testing 

High-speed rotating-drum X-ray beam choppers for line-scan 

dual-energy medical imaging, 11:28482 (J;US) 
X-RAY LASERS 

Measurement of multilayer mirror reflectivity and stimulated 
emission in the XUV spectral region, 11:29084 (R;US) 

Sandia X-ray Laser Program, 11:27997 (R;US) 

Time and space resolved spectroscopy of x-ray laser 
experiments, 11:29091 (R;US) 

Laser Materials 
Kinetic modeling in neon-like ions, 11:28009 (BA;US) 


Programs 
Progress in the pursuit of an x-ray laser, 11:28010 (BA;US) 
X-RAY RADIOGRAPHY 
Photographic Films 
Sensitometric properties and image quality of radiographic film 
and paper, 11:28035 (R;DK) 
X-RAY SOURCES 
For cosmic sources of x radiation use COSMIC X-RAY 
SOURCES. 
Diode Tubes 
Electron flow and impedance of an 18-blade frustum diode, 
11:28045 (J;US) 


Electron flow and impedance of an 18-blade frustum diode, 
11:28045 (J;US) 
X-RAY SPECTRA 
Many-Dimensional Calculations 
Evaluation of X-ray spectra by mathematical methods 
considering chemical bonds, 11:27801 (RA;DD;In German) 
XUV 
See EXTREME ULTRAVIOLET RADIATION 
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Infrared behaviour of three and four gluon vertices in Yang- 
Mills theory, 11:28828 (R;BR) 
Lagrangian Function 
Existence of Lagrangeans for the Yang-Mills equations, 
11:28825 (R;BR) 
String Models 
Quantum contour formulation for Yang-Mills theory and 
quantum chromodynamics, 11:28818 (R;BR) 
YANKEE MAINE REACTOR 
See MAINE YANKEE REACTOR 
YTTERBIUM 176 TARGET 
Holmium 165 Reactions 
Angular momentum transfer and alignment for 7°*Pb- and 
197 Ay-induced reactions, 11:28886 (RA;US) 
YTTERBIUM COMPLEXES 
Chemical Preparation 
Lanthanide-amine template synthesis. Preparation and 
molecular structures of Ln(L) (CHsCN) (CFsSOs)s [L = 
1,9-Bis(2-aminoethy])-1,4,6,9, 12, 14-hexaazacyclohexadecane; 
Ln = La, Yb] and La(en)4(CHsCN)(CFsSOs)s, 11:27905 
(J;US) 
Crystal Structure 
Lanthanide-amine template synthesis. Preparation and 
molecular structures of Ln(L) (CHsCN) (CFsSOs)s [L = 
1,9-Bis(2-aminoethy])-1,4,6,9, 12, 14-hexaazacycl 
Ln = La, Yb] and La(en),(CHsCN)(CFsSOs)s, 11:27905 
(J;US) 
olecular 


Lanthanide-amine template synthesis. Preparation and 
molecular structures of Ln(L) (CHsCN) (CF3SOs)s [L = 
1,9-Bis(2-aminoethy])-1,4,6,9, 12, 14-hexaazacyclohexadecane; 
Ln = La, Yb] and La(en)(CHsCN)(CFsSOs)s, 11:27905 
G;US) 

ALUMINIUM GARNETS 
See ALUMINIUM OXIDES 
YTTRIUM CARBIDES 
Chemical 


Preparation 
Synthesis and structure of double-metal-layered scandium, 
yttrium, and zirconium chloride carbides and nitrides, 
M2CkC and M2CkN, 11:27709 (J;US) 
Crystal Structure 
Synthesis and structure of double-metal-layered scandium, 
yttrium, and zirconium chloride carbides and nitrides, 
M2CkC and MeCkN, 11:27709 (J;US) 
YTTRIUM NITRIDES 
Chemical Preparation 
Synthesis and structure of double-metal-layered scandium, 
yttrium, and zirconium chloride carbides and nitrides, 
MeCkC and MzCkN, 11:27709 (J;US) 
Crystal Structure 
Synthesis and structure of double-metal-layered scandium, 
yttrium, and zirconium chloride carbides and nitrides, 
M2CkC and M2CkN, 11:27709 (J;US) 
YTTRIUM PHOSPHATES 
Lattice Parameters 
Cell volumes of APO,, AVO,, and ANbO, compounds, where 
A = Sc, Y, La-Lu, 11:27713 (J;DK) 
YUCCA MOUNTAIN 
Bulk Density 
Drilling and coring methods that minimize the disturbance of 
cuttings, core, and rock formation in the unsaturated zone, 
Yucca Mountain, Nevada, 11:28614 (R;US) 
Geophysical Surveys 
Monitoring the vadose zone in fractured tuff, Yucca Mountain, 
Nevada, 11:28619 (R;US) 
Ground Motion 
Ground motion evaluations at Yucca Mountain, Nevada, with 
applications to i conceptual design and siting 
(NNWSD), 11:28630 (R;US) 


Hydrogeology of the unsaturated zone, Yucca Mountain, 
Nevada, 11:28617 (R;US) 


ZINC 
Desorption 


Measurements of matric and water potentials in unsaturated 
tuff at Yucca Mountain, Nevada, 11:28618 (R;US) 
Meteorology 
Meteorological tower data for the Nevada Nuclear Waste 
Storage Investigations (NNWSI), Yucca Alluvial (YA) site. 
Quarterly report, July-September 1982 (NNWSD), 11:27052 
(R;US) 
Moisture 

Application of geophysical logs to estimate moisture-content 
profiles in unsaturated tuff, Yucca Mountain, Nevada, 
11:28616 (R;US) 

Borehole-calibration methods used in cased and uncased test 
holes to determine moisture profiles in the unsaturated zone, 
Yucca Mountain, Nevada, 11:28613 (R;US) 

Drilling and coring methods that minimize the disturbance of 
cuttings, core, and rock formation in the unsaturated zone, 
Yucca Mountain, Nevada, 11:28614 (R;US) 

Porosity 

Drilling and coring methods that minimize the disturbance of 
cuttings, core, and rock formation in the unsaturated zone, 
Yucca Mountain, Nevada, 11:28614 (R;US) 

Radionuclide Migration 

Analysis of gaseous-phase stable and radioactive isotopes in the 

unsaturated zone, Yucca Mountain, Nevada, 11:28620 (R;US) 
Rock Drilling 

Vacuum drilling of unsaturated tuffs at a potential radioactive- 

waste repository, Yucca Mountain, Nevada, 11:28615 (R;US) 
Volcanic Rocks 

Structure of pre-Cenozoic rocks in the vicinity of Yucca 
Mountain, Nye County, Nevada: a potential nuclear-waste 
disposal site, 11:28626 (R;US) 

YUGOSLAVIA 
Fuel Cycle 

International nuclear fuel cycle fact book. Revision 6, 11:27018 

(R;US) 


Z PINCH DEVICES (LINEAR) 
See LINEAR Z PINCH DEVICES 
ZEA MAYS 
See MAIZE 
ZEOLITES 
See also CLINOPTILOLITE 


Properties 
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81ER10878, 11:27086 (R;US) 





266CN / ERA-11/12 


CONTRACT NUMBER INDEX 


Numbers assigned to DOE contracts under which documents an- 
nounced in this publication were prepared are included in this 


Abstract No. Report No. 


index. 


Contract No. 
AC01-78ET29046 


AC01-78ET29068 


AC01-79CS20272 


AC01-79RA35017 


AC01-79RAS0152 


AC01-80MI101005 


AC01-81NE32084 


AC01-83CE15156 


AC01-83FE60365 


AC01-84CE40646 


AC01-84DP50039 


AC02-76CH00016 


Abstract No. 


Westinghouse Electric Corp., Trafford, PA 
(USA). Power Equipment Div. 
11:27291 DOE/ET/29046—T1 


Report No. 


11:27293 


11:27570 ASHRAE (American Society 
of Heating, Refrigerating 
Engineers) Transac 
11:27571 


ICF, Inc., Washington, DC (USA) 
11:26920 DOE/RA/35017—T1 
11:26921 DOE/RA/35017—T3 
Westinghouse Electric Corp., Trafford, PA 
(USA). Power Circuit Breaker Div. 
11:27294 DOE/RA/50152—T1 
Ronson Management Corp., Alexandria, VA 
(USA) 
11:27525 
11:27526 
11:27527 


DOE/MI/01005—T1-Vol.1 
DOE/MI/01005—T1-Vol.2 
DOE/MI/01005—T1-Vol.3 
11:27528 DOE/MI/01005—T1-Vol.4 
11:27529 DOE/MI/01005—T1-Vol.5 
General Electric Corporate Research and 
Development, Schenectady, NY 
11:27667 Journal of Solid State 
Chemistry 61 NO. 2. 203- 
211 (Feb 1986). 
Arawak Consulting Corp., Arlington, VA 
(USA) 
11:27549 DOE/CE/15156—T9 
Harvard School of Public Health, Boston, 
MA 
11:26911 Journal of the Air Pollution 
Control Association 35 NO. 
12. 1286-1297 (Dec 1985). 
Hagler, Bailly and Co., Washington, DC 
(USA) 
11:27513 DOE/CE/40646—T4 
R and D Associates, Arlington, VA (USA) 
11:29110 RDA-TR—122131-001 
Brookhaven National Lab., Upton, NY 
(USA) 
11:26992 
11:26993 
11:26994 
11:26995 
11:26996 
11:27332 
11:27380 
11:27381 
11:27409 
11:27478 
11:27504 
11:27541 
11:27754 


BNL-NUREG—37848 

BNL-NUREG—37849 

BNL-NUREG—37850 

BNL-NUREG—37851 

BNL-NUREG—37852 

BNL-NUREG—37002 

BNL-NUREG—28901 

BNL-NUREG—28927 

NUREG/CR—4493 

BNL—35949 

BNL—51925 

BNL—51870 

Physical Review Letters 56 
NO. 11. 1168-1171 (17 Mar 
1986). 

Inorganic Chemistry 24 NO. 
21. 3403-3409 (9 Oct 1985). 


11:27858 


AC02-76CH03000 


AC02-76CH03073 


11:27865 Journal of Colloid and 
Interface Science 98 NO. 2. 
430-438 (Apr 1984). 

International Journal of 
Chemical Kinetics 17 315- 
326 (1985). 

Journal of Electroanalytical 
Chemistry 146 47-69 (1983). 

IEEE (Institute of Electrical 
and Electronics Engineers) 
Transactions on Nuclear 
Science N 
11:28140 BNL—37755 

Army Armament Research and Development 

Command, Dover, NJ (USA) 
11:28166 BNL—37880 
11:28307 Environmental Science and 
Technology 20 NO. 1. 100- 
104 (Jan 1986). 

Science of the Total 
Environment 36 53-60 
(1984). 

BioScience 34 NO. 8. 499-507 
(Sep 1984). 

Science (Washington, D.C.) 
228 NO. 4. 604-607 (5 Apr 
1985). 

Journal of Plankton Research 
5 NO. 4. 515-537 (1983). 

Nuclear Medicine 
Communications 4 NO. 2. 
94-101 (Apr 1983). 

Nuclear Instruments and 
Methods in Physics 
Research, Section B: Beam 
Interactions with Mat 

Brookhaven National Lab., Upton, NY 

(USA) 
11:28678 BNL—37829 
Ulster Univ., Coleraine (UK) 
11:28679 BNL—37835 
11:28803 AIP (American Institute of 
Physics) Conference 
Proceedings 110 NO. 1. 61- 
76 (20 Feb 1984). 
Brookhaven National Lab., Upton, NY 
(USA) 
11:28817 
11:28976 


11:27918 


11:27981 


11:28112 


11:28312 


11:28379 


11:28394 


11:28398 


11:28489 


11:28544 


BNL—37778 
Journal of Statistical Physics 
42 NO. 3. 823-832 (Mar 
1986). 
Carleton Coll., Northfield, MN (USA) 
11:28988 BNL—37761 
Fermi National Accelerator Lab., Batavia, 
IL (USA) 
11:28083 FNAL-TM—1391 
Lawrence Livermore National Lab., CA 
(USA) 
11:28863 UCRL—94430 
Princeton Univ., NJ (USA). Plasma Physics 
Lab. 
11:29017 
11:29018 
11:29019 
11:29020 
11:29021 
11:29022 
11:29084 


PPPL—2309 
PPPL—2311 
PPPL—2315 
PPPL—2317 
PPPL—2322 
PPPL—2324 
PPPL—2308 





267CN / ERA-11/12 


Contract No. Abstract No. Report No. 


AC02-76ER01195 Dept. of Mechanical and Industrial Eng., 
Univ. of Illinois at Urbana-Champaign 
11:28116 IEEE (Institute of Electrical 
and Electronics Engineers) 
Transactions on Nuclear 
Science N 
AC02-76ERC1198 Department of Physics and Materials 
Research Laboratory, University of 
Illinois at Urbana-Champaign, 
11:27666 Journal of Low Temperature 
Physics 62 NO. 3. 233-244 
(1 Feb 1986). 
11:27668 Scripta Metallurgica 20 NO. 1. 
vp (Jan 1986). 
11:27744 Journal of Applied Physics 59 
NO. 10. 3467-3474 (15 May 
1986). 
11:27906 Chemical Physics Letters 115 
NO. 2. 173-175 (29 Mar 
1985). 
AC02-76ER01338 Michigan State Univ., East Lansing 
11:28458 Science (Washington, D.C.) 
228 327-329 (19 Apr 1985). 
AC02-76ER02696 Denison University, Granville, Ohio 
11:28884 Astrophysical Journal 300 NO. 
1. 41-55 (1 Jan 1986). 
AC02-76ER02944 Wright State Univ., Dayton, OH (USA) 
11:27941 DOE/ER/02944—10 
AC02-76ER03069 Physics Department and Laboratory for 
Nuclear Science, Massachusetts 
Institute of Technology, Cambri 
11:28125 AIP (American Institute of 
Physics) Conference 
Proceedings 131 NO. 1. 165- 
185 (30 Jul 1985 
11:28846 AIP (American Institute of 
Physics) Conference 
Proceedings 110 NO. 1. 312- 
321 (20 Feb 1984 
11:28874 Physical Review [Section] C: 
Nuclear Physics 33 NO. 4. 
1511-1513 (Apr 1986). 
Joseph Henry Laboratories, Princeton 
University, Princeton, New Jersey 
08544 
11:28761 Physical Review Letters 56 
NO. 10. 1027-1030 (10 Mar 
1986). 
Oak Ridge National Lab., TN (USA) 
11:28871 CONF-860396—3 
11:28872 CONF-860396—4 
Courant Institute of Mathematical Sciences, 
New York University, New York, New 
York 10012 
11:28728 Physics of Fluids 29 NO. 5. 
1695-1697 (May 1986). 
11:28978 Foundations of Physics 16 
NO. 2. 125-141 (Feb 1986). 
11:29026 Physics of Fluids 29 NO. 5. 
1620-1628 (May 1986). 
New York Univ., NY (USA). Courant 
Mathematics and Computing Lab. 
11:29133 OE/ER/03077—271 
Oak Ridge National Lab., TN (USA) 
11:28881 CONF-860396—5 
Centre de Recherches en Physique des 
Plasmas, Association Euratom; 
Confederation Suisse, Ecole Polyt 
11:28046 Journal of Applied Physics 59 
NO. 9. 3063-3072 (1 May 
1986). 
AC02-76EV01340 Colorado State Univ., Fort Collins 
11:28233 Archiv fuer Meteorologie, 
Geophysik und 
Bioklimatologie, Series A 32 
201-229 (1983). 
AC02-76EV02164 Michigan Univ., Ann Arbor (USA). 
Biological Station 


11:27134 DOE/EV/02164—12 


Contract No. 
AC02-76EV02217 


AC02-76EV02541 


AC02-76EV03140 


AC02-76EV03490 


AC02-77ER04446 


AC02-77ER04451 


AC02-77EV04256 


AC02-78ER10107 


AC02-78ET51013 


Abstract No. Report No. 


Illinois Institute of Technology, Chicago 
11:28503 Journal of Photochemistry 25 
253-265 (1984). 
Harvard School of Dental Medicine, Boston, 
MA 


11:28492 Journal of Periodontal 
Research 17 545-551 (1982). 
Univ. of Connecticut School of Medicine, 
Farmington 
11:28460 Annals of Clinical Laboratory 
Science 14 NO. 3. 232-241 
(1984). 
11:28584 Research Communications in 
Chemical Pathology and 
Pharmacology 43 NO. 2. 
299-305 (Feb 1984 
Univ. of Rochester, NY 
11:28430 Journal of Steroid 
Biochemistry 20 NO. 4B. 
1021-1026 (1984). 
11:28508 Experimental Lung Research 7 
163-176 (1984). 
11:28541 Proceedings of the National 
Academy of Sciences of the 
United States of America 82 
168-17 
11:28542 Molecular and General 
Genetics 201 30-34 (1985). 
11:28543 Molecular and General 
Genetics 201 35-37 (1985). 
11:28568 Investigative Ophthalmology 
amp Visual Science 26 NO. 
3. 309-316 (Mar 1985). 
11:28578 Toxicology and Applied 
Pharmacology 81 128-138 
(1985). 
11:28605 Environmental and 
Experimental Botany 25 
NO. 1. 89-97 (1985). 
11:28606 Bioelectromagnetics (N 
York) 6 99-103 (1985). 
11:28607 Bioelectromagnetics (New 
York) 6 293-303 (1985). 
11:28608 Bioelectromagnetics (New 
York) 6 283-291 (1985). 
Marquette Univ., Milwaukee, WI 
11:27908 Journal of Organic Chemistry 
49 NO. 17. 3233-3235 (1984). 
Univ. of Utah, Salt Lake City 
11:27674 Journal of Materials Science 
19 213-222 (1984). 
Woods Hole Oceanographic Institution, MA 
11:28393 Environmental Science and 
Technology 20 NO. 1. 69-72 
(Jan 1986). 


11:28979 Journal of Statistical Physics 
42 NO. 1. 169-245 (Jan 
1986). 
Massachusetts Inst. of Tech., Cambridge 
(USA) 
11:27612 DOE/ER/10107—30 
Massachusetts Inst. of Tech., Cambridge 
(USA). Nuclear Reactor Lab. 
11:27613 DOE/ER/10107—32 
Massachusetts Inst. of Tech., Cambridge 
(USA). Plasma Fusion Center 
11:28996 DOE/ET/51013-—166 
11:28997 DOE/ET/51013—174 
11:29016 PFC/JA—86-11 
11:29030 Physics of Fluids 29 NO. 5. 
1532-1546 (May 1986). 
11:29045 AIP (American Institute of 
Physics) Conference 
Proceedings 129 NO. 1. 186- 
190 (Jul 1985). 
DOE/ET/51013—173 





AC02-79ER 10364 


Contract No. 
AC02-79ER10364 


AC02-79ER10396 


AC02-79ER10397 


AC02-79ER10425 


AC02-79ET34019 


AC02-79EV 10244 


AC02-80CS91201 


AC02-80ER10587 
AC02-80ER10612 


AC02-80ER10631 


AC02-80ER10689 


AC02-80ER10691 


AC02-80ER10765 
AC02-80ER53104 


AC02-81CS90133 


AC02-81ER10878 


AC02-81ER10880 


AC02-81ER10895 


AC02-81ER10900 
AC02-81ER40007 
AC02-81ER40033 


Abstract No. Report No. 


Theoretical Division, Los Alamos National 
Laboratory, Los Alamos, New Mexico 
87545 

11:28920 Physical Review [Section] C: 
Nuclear Physics 33 NO. 4. 
1288-1293 (Apr 1986). 

National Bureau of Standards, Boulder, CO 

11:27917 Chemical Physics Letters 115 
NO. 6. 492-495 (19 Apr 
1985). 
Villanova University, Villanova, 
Pennsylvania 19085 
11:28922 Physical Review [Section] C: 
Nuclear Physics 33 NO. 4. 
1354-1366 (Apr 1986). 


Minnesota Univ., Minneapolis (USA). Dept. 
of Chemistry 


11:27839 DOE/ER/10425—16 
Babcock and Wilcox Co., Lynchburg, VA 
(USA). Nuclear Power Div. 
11:27350 DOE/ET/34019—7 
Utah Univ., Salt Lake City (USA). Dept. of 
Chemistry 
11:27771 DOE/EV/10244—4 
Institute of Gas Technology, Chicago, IL 
(USA) 
11:27068 DOE/CS/91201—T1 
Chicago Univ., IL (USA). Enrico Fermi Inst. 
11:28751 DOE/ER/10587—T2 
State Univ. of New York, Stony Brook 
(USA) 
DOE/ER/10612—14 
Smithsonian Institution, Cambridge, MA 
(USA). Smithsonian Astrophysical 
Observatory 
11:28687 DOE/ER/10631—6 
Purdue Univ., West Lafayette, IN 
11:27817 Analytical Chemistry 58 NO. 
4. 684-689 (Apr 1986). 
State Univ. of New York, Albany 
11:28245 Journal of Applied 
Meteorology 12 NO. 7. 
1045-1047 (Jul 1982). 
Arizona State Univ., Tempe (USA) 
11:27726 DOE/ER/10765—T2 
Wisconsin Univ., Madison (USA). Dept. of 
Nuclear Engineering 
11:28991 DOE/ER/53104—T5 
11:28992 DOE/ER/53104—T6 
11:28993 DOE/ER/53104—T7 
11:28994 DOE/ER/53104—T8 
Texas A and M Univ., College Station 
(USA). Dept. of Chemistry 
11:27069 DOE/CS/90133—1 
Massachusetts Univ., Amherst (USA). Dept. 
of Microbiology 
11:27086 DOE/ER/10878—T3 
New York State Department of Health, 
Albany 
11:28423 


Journal of Immunology 132 
NO. 2. 883-887 (Feb 1984). 
Charles F. Kette: ing Research Lab., Yellow 
Springs, OH 
11:28495 


Applied and Environmental 
Microbiology 47 NO. 5. 
895-900 (May 1984). 

Illinois Inst. of Tech., Chicago (USA) 
11:27841 DOE/ER/10900—T3 

Indiana Univ., Bloomington (USA) 

11:28850 CONF-860270— 

Paris-5 Univ., 75, France 
11:28845 Physics Reports: A Review 
Section of Physics Letters 
(Section C) 129 NO. 1. 1-74 
(Dec 198 

Nuclear Physics [Section] B 
264 NO. 2/3. 317-336 (17 
Feb 1986). 


11:28977 


Contract No. 
AC02-81ER60000 


AC02-81EV10731 


AC02-82ER12091 


AC02-82ER13024 


AC02-82ER40068 


AC02-82ER52082 


AC02-83CH10139 


AC02-83CH10140 


AC02-83ER13063 


AC02-83ER13073 


ERA-11/12 / 268CN 


Abstract No. Report No. 


Lamont-Doherty Geological Observatory of 
Columbia Univ., Palisades, NY 
11:28406 Journal of Geophysical 
Research 90 NO. C4. 7005- 
7022 (20 Jul 1985). 
Harvard Univ., Cambridge, MA 
11:28308 Journal of the Air Pollution 
Control Association 35 NO. 
11. 1176-1185 (Nov 1985). 
Westinghouse Electric Corp., Concordville, 
PA (USA). Combustion Turbine Systems 
Div. 
11:26895 
11:26896 
11:26897 


DOE/CE/40543—2 

DOE/CE/40543—3 

DOE/CE/40543—4 
11:26898 DOE/CE/40543—5 
11:26899 DOE/CE/40543—7 

Univ. of Massachusetts, Amherst 
11:28461 Canadian Journal of 

Microbiology 30 NO. 6. 
746-752 (1984). 
Arizona State Univ., Tempe (USA). Center 
for Solid State Science 
11:27910 DOE/ER/12091—T1 

Brigham Young Univ., Provo, UT 
11:27081 Journal of Chemical 
Thermodynamics 17 183-192 
(1985). 

Journal of Chemical 
Thermodynamics 17 1-10 
(1985). 

Journal of Chemical 
Thermodynamics 16 905-916 
(1984). 

Physics Department, Iowa State University, 

Ames, Iowa 50011 
11:28864 AIP (American Institute of 
Physics) Conference 
Proceedings 110 NO. 1. 171- 
186 (20 Feb 1984 
Fusion Technology Institute, 1500 Johnson 
Drive, University of Wisconsin- 
Madison, Madison, Wisconsin 
11:28733 Journal of Statistical Physics 
42 NO. 2. 493-508 (Feb 
1986). 

Journal of Statistical Physics 
42 NO. 2. 509-725 (Feb 
1986). 

Delaware Univ., Newark (USA). Inst. of 

Energy Conversion 
11:27159 SERI/STR—211-2900 
Solar Energy Research Inst., Golden, CO 
(USA) 
11:27171 


11:27082 


11:27084 


11:28734 


SERI/TR—252-2641 
11:27187 SERI/TP—253-2862 
11:28362 SERI/PR—234-2596 

Reference Repository Conditions Interface 

Working Group, Columbus, OH (USA) 
11:28640 BMI/OCRD—12-Rev.1 
Battelle Memorial Inst., Columbus, OH 
(USA). Office of Nuclear Waste 
Isolation 
11:26991 BMI/ONWI--586 
Pennsylvania State Univ., University Park 
(USA). Materials Research Lab. 
11:27722 BMI/ONWI—580 
Woodward-Clyde Consultants, Walnut Creek, 
CA (USA) 
11:28641 BMI/ONWI—579 
Minnesota Univ., Minneapolis (USA). Dept. 
of Chemistry 
11:28688 DOE/ER/13063—1 

Cornell Univ., Ithaca, NY 
11:28463 Encyclopedia of Plant 

Physiology, New Series 

(West Germany) 25 149-160 

(1984). 





269CN / ERA-11/12 


Contract No. 
AC02-83ER40105 


AC02-83ER40118 


AC02-83ER60147 


AC02-84CE40657 


AC02-84CE40685 


AC02-84ER13163 


AC02-84ER60199 


AC03-76SF00098 


Abstract No. Report No. 


Minnesota Univ., Minneapolis (USA). School 
of Physics and Astronomy 
11:28736 DOE/ER/40105—512 
Department of Physics, Boston University, 
Boston, Massachusetts 02215 
11:28973 Journal of Mathematical 
Physics (New York) 27 NO. 
5. 1284-1286 (May 1986). 
Syracuse Univ., NY 
11:27673 Optical Engineering 23 NO. 3. 
343-348 (May-Jun 1984). 
11:27676 Thin Solid Films 113 151-156 
(1984). 
Vermont Univ., Burlington (USA) 
11:28516 DOE/ER/60147—T1 
New York Univ., NY (USA). Medical Center 
11:27073 DOE/CE/40657—1 
Institute of Paper Chemistry, Appleton, WI 
(USA) 
11:27575 DOE/CE/40685—1 


SKF Industries, Inc., King of Prussia, PA 
(USA) 
11:28026 DOE/ER/13163—10 
Institute of Occupational Medicine, 
Edinburgh (UK) 
11:26954 DOE/ER/60199—2 
Lawrence Berkeley Lab., CA (USA) 
11:26849 LBL—20374 
11:26850 LBL—20775 
11:26851 LBL—20776 
11:26937 Environmental Science and 
Technology 20 NO. 1. 78-85 
(Jan 1986). 
11:26942 LBL—20806 
11:27050 LBL—18553 
11:27070 Materials Research Bulletin 21 
NO. 2. vp (Feb 1986). 
Pinnacle Research Inst., Cupertino, CA 
(USA) 
11:27479 LBL—20766 
11:27500 AIP (American Institute of 
Physics) Conference 
Proceedings 135 NO. 1. 229- 
246 (25 Nov 1985 
Lawrence Berkeley Lab., CA (USA) 
11:27532 LBL—19750 
11:27540 LBL—20741 
11:27551 EPRI-EM—4510 
11:27554 LBL—20080 
11:27555 LBL—20229 
11:27556 LBL—20346 
11:27561 AIP (American Institute of 
Physics) Conference 
Proceedings 135 NO. 1. 642- 
649 (25 Nov 1985 
11:27562 AIP (American Institute of 
Physics) Conference 
Proceedings 135 NO. 1. 650- 
654 (25 Nov 1985 
11:27563 AIP (American Institute of 
Physics) Conference 
Proceedings 135 NO. 1. 655- 
662 (25 Nov 1985 
ASHRAE (American Society 
of Heating, Refrigerating 
and Air-Conditioning 
Engineers) Transac 
11:27598 LBL—21259 
11:27647 LBL—20526 
11:27648 LBL—20571 
11:27649 LBL—20757 
11:27650 LBL—21038 
11:27675 Advances in Ceramics 7 220- 
225 (1984). 
11:27689 LBL—20644 
11:27710 Journal of Solid State 
Chemistry 61 NO. 1. 47-55 
(Jan 1986). 
11:27743 Journal of Applied Physics 59 
NO. 11. 3734-3736 (1 Jun 
1986). 


Contract No. 


Abstract No. Report No. 


11:27750 Physical Review [Section] B: 
Condensed Matter 33 NO. 8. 
5880-5883 (15 Apr 1986). 
11:27752 Physical Review Letters 56 
NO. 13. 1377-1380 (31 Mar 
1986). 
11:27759 Materials Letters 3 NO. 5-6. 
247-250 (Apr 1985). 
11:27809 LBL—21322 
11:27825 Analytical Chemistry 58 NO. 
4. 940-944 (Apr 1986). 
11:27854 Journal of Physical Chemistry 
90 NO. 5. 895-901 (27 Feb 
1986). 
11:27874 Inorganica Chimica Acta 85 
L57-L60 (1984). 
11:27876 Surface Science 140 181-196 
(1984). 
11:27881 International Journal of 
Quantum Chemistry 25 131- 
148 (1984). 
11:27902 Inorganic Chemistry 24 NO. 
26. 4741-4743 (18 Dec 1985). 
11:27903 Inorganic Chemistry 24 NO. 
26. 4456-4458 (18 Dec 1985). 
11:27905 Inorganic Chemistry 24 NO. 
21. 3469-3477 (9 Oct 1985). 
California Univ., Berkeley (USA). Dept. of 
Mechanical Engineering 
11:27949 LBL—20711 
Lawrence Berkeley Lab., CA (USA) 
11:27950 LBL—20712 
California Univ., Berkeley (USA). Dept. of 
Mechanical Engineering 
11:27965 LBL—21103 
Lawrence Berkeley Lab., CA (USA) 
11:28067 LBL—20918 
11:28068 LBL—20946 
11:28097 LBL—19246-Rev. 
Stanford Linear Accelerator Center, Menlo 
Park, CA (USA) 
11:28101 SLAC-CN—308 
11:28107 Review of Scientific 
Instruments 57 NO. 5. 831- 
839 (May 1986). 
11:28113 IEEE (institute of Electrical 
and Electronics Engineers) 
Transactions on Nuclear 
Science N 
Lawrence Berkeley Lab., CA (USA) 
11:28151 LBL—19675 
California Univ., Berkeley (USA). Dept. of 
Materials Science and Mineral 


Engineering 

11:28171 LBL—19971 

11:28313 Science of the Total 
Environment 36 191-196 
(1984). 

11:28314 Science of the Total 
Environment 36 271-276 
(1984). 

11:28315 Annual Review of Physical 
Chemistry 35 481-505 
(1984). 

11:28383 Water Resources Research 19 
NO. 6. 1636-1640 (Dec 
1983). 

11:28443 Biochemistry 24 NO. 19. 5152- 
5157 (1985). 

11:28454 Plasmid 11 182-184 (1984). 

11:28484 IEEE (institute of Electrical 
and Electronics Engineers) 
Transactions on Nuclear 
Science N 

Lawrence Berkeley Lab., CA (USA) 

11:28499 LBL—21128 

11:28695 LBL—20600 

11:28696 LBL—20727 

11:28752 LBL—19445 

11:28797 Physical Review Letters 56 
NO. 13. 1327-1330 (31 Mar 
1986). 





AC03-76SF00515 


AC03-77CS34593 


AC03-77EV01525 


AC03-80SF11510 


AC03-82ER13011 


Abstract No. 
11:28798 


Report No. 


Physical Review Letters 56 
NO. 13. 1339-1341 (31 Mar 
1986). 

AIP (American Institute of 
Physics) Conference 


11:28847 


ings 110 NO. 1. 322- 


333 (20 Feb 1984 

Physical Review Letters 56 

NO. 13. 1354-1357 (31 Mar 
1986). 

Los Alamos National Lab., NM (USA) 
11:28916 LA-UR—86-844 
11:28921 Physical Review [Section] C: 
Nuclear Physics 33 NO. 4. 
1299-1302 (Apr 1986). 

Physics of Fluids 29 NO. 5. 
1736-1737 (May 1986). 

Lawrence Berkeley Lab., CA (USA) 
11:29082 LBL—20759 
11:29083 LBL—20760 
11:29107 LBL—14637 

Stanford Linear Accelerator Center, Menlo 

Park, CA (USA) 
11:28039 CAPE—2980(6 May 1982). 
11:28040 CAPE—2981(3 Feb 1986). 
11:28041 CAPE—2985(30 Dec 1985). 
11:28052 CAPE—2971(1986). 
11:28055 SLAC—295 
11:28056 SLAC-PUB—3892 
11:28057 SLAC-PUB—3913 
11:28071 Physical Review Letters 56 
NO. 12. 1252-1255 (24 Mar 
1986). 

CAPE—2968(16 Nov 1983). 

CAPE—296%9 May 1984). 

CAPE—2972(21 Aug 1984). 

CAPE—2973(4 Jun 1984). 

CAPE—2975(20 Apr 1984). 

CAPE—2977(26 Apr 1983). 

CAPE—2978(11 Dec 1974). 

CAPE—2979(7 Feb 1986). 

CAPE—2982(24 Nov 1976). 

CAPE—2984(22 Apr 1981). 

SLAC/AP—48 

IEEE (institute of Electrical 
and Electronics Engineers) 
Transactions on Nuclear 
Science N 

IEEE (Institute of Electrical 
and Electronics Engineers) 
Transactions on Nuclear 
Science N 

CAPE—2970(28 Sep 1983). 

CAPE—29745 Jun 1978). 

CAPE—2983(4 Oct 1983). 

SLAC-PUB—3882 

SLAC-PUB—3889 

SLAC-PUB—3899 

SLAC—292 

SLAC—293 

SLAC—294 

Physical Review Letters 56 
NO. 11. 1103-1106 (17 Mar 
1986). 

Physical Review Letters 56 
NO. 13. 1319-1322 (31 Mar 
1986). 

Preway Industries, Inc., Evansville, IN 

(USA) 
11:27186 DOE/CS/34593—T 16 
San Diego State Univ., CA (USA). Systems 
Ecology Research Group 
11:28361 DOE/EV/01525—T8 
Florida Solar Energy Center 
11:27565 ASHRAE (American Society 
of Heating, Refrigerating 
and Air-Conditioning 
Engineers) Transac 
Surface Analytic Research, Inc., Mountain 
View, CA 
11:27864 


11:28870 


11:29028 


11:28073 
11:28074 
11:28075 
11:28076 
11:28077 
11:28078 
11:28079 
11:28080 
11:28081 
11:28082 
11:28100 
11:28114 


11:28115 


11:28127 
11:28128 
11:28129 
11:28155 
11:28156 
11:28157 
11:28754 
11:28755 
11:28756 
11:28799 


11:28975 


Chemical Physics Letters 107 
NO. 2. 112-116 (25 May 
1984). 


AC04-76DP00487 


AC04-76DP00613 


ERA-11/12 / 270CN 


Abstract No. Report No. 


Department of Physics and Astronomy, 
California State University, Northridge, 
California 91330 

11:28805 AIP (American Institute of 
Physics) Conference 
Proceedings 110 NO. 1. 296- 
305 (20 Feb 1984 

Science Applications, Inc., McLean, VA 
(USA). Energy Assessment Div. 

11:27535 DOE/SF/11926—T1 
G. A. Technologies, Inc., San Diego, 
California 92138 
11:29037 Physical Review Letters 56 
NO. 12. 1310-1310 (24 Mar 
1986). 

GA Technologies, Inc., San Diego, CA 

(USA) 
11:28065 
11:29001 
11:29034 


GA-A—18433 
GA-A—18413 
Physics of Fluids 29 NO. 5. 
1629-1632 (May 1986). 
Applied Sciences Consultants, Inc., 
Sunnyvale, CA (USA) 
11:29059 DOE/ER/80151—T1 
TRW Space and Technology Group, Redondo 
Beach, CA (USA) 
11:28990 DOE/ER/51089—T3 
Monsanto Research Corp., Miamisburg, OH 
(USA). Mound 
11:27966 MLM—3345-OP 
11:27967 MLM—3346-OP 
11:28953 MLM—3344-OP 
Mason and Hanger-Silas Mason Co., Inc., 
Amarillo, TX (USA) 
11:27810 MHSMP—86-13 
Allied Corp., Kansas City, MO (USA). 
Bendix Kansas City Div. 
11:27717 BDX—613-3420 
11:27947 BDX—613-3474 
11:27959 BDX—613-3349 
11:27960 BDX—613-3478 
11:28023 BDX—613-3283 
11:28024 BDX—613-3421 
11:28025 BDX—613-3490 
11:28037 BDX—613-3419 
11:28038 BDX—613-3509 
11:29124 BDX—613-3418 
Sandia National Labs., Albuquerque, NM 
(USA) 
11:26929 SAND—86-0868C 
International Energy Associates Ltd., 
Washington, DC (USA) 
11:26984 SAND—85-7160 
Sandia National Labs., Albuquerque, NM 
(USA) 
11:27001 
11:27025 
11:27052 
11:27063 
11:27064 


DOE/DP/00789—T245 
SAND—85-1796 
SAND—83-1912 
SAND—85-1992 
SAND—85-2128C 
11:27065 SAND—86-0382C 
11:27154 SAND—85-1251 
Pennsylvania State Univ., University Park 
(USA). Dept. of Materials Science and 
Engineering 
11:27155 SAND—85-7009 
Entech, Inc., Dallas-Fort Worth Airport, TX 
(USA) 
11:27156 SAND—85-7012 
Applied Solar Energy Corp., City of 
Industry, CA (USA) 
11:27157 SAND—85-7013 
Varian Associates, Inc., Palo Alto, CA 
(USA). Device Lab. 
11:27158 SAND—86-7027 
Sandia National Labs., Albuquerque, NM 
(USA) 
11:27168 
11:27410 


SAND—85-2775 
NUREG/CR—4514 





271CN / ERA-11/12 


Contract No. 


AC04-76DR00789 


AC04-76EV01013 


Abstract No. 


11:27480 
11:27655 
11:27656 
11:27657 
11:27658 
11:27669 


Sandia National Labs., Livermore, CA (USA) 


11:27716 


Report No. 


SAND—85-1805 

SAND—85-2562C 
SAND—85-2570C 
SAND—86-0763C 
SAND—86-0906C 


Scripta Metallurgica 20 NO. 1. 


vp (Jan 1986). 


SAND—86-8216 


Oak Ridge National Lab., TN (USA) 


11:27724 


CONF-841157—103 


Sandia National Labs., Albuquerque, NM 


(USA) 
11:27741 
11:27745 


11:27747 


11:27748 


11:27753 


11:27851 
11:27952 
11:27953 
11:27954 
11:27955 
11:27970 
11:27971 
11:27997 
11:28018 
11:28019 
11:28022 


11:28042 
11:28043 
11:28044 
11:28175 


11:28185 
11:28625 


SAND—85-2447C 

Journal of Applied Physics 59 
NO. 10. 3495-3502 (15 May 
1986). 

Journal of Applied Physics 59 
NO. 9. 3267-3273 (1 May 
1986). 

Physical Review [Section] A: 
General Physics 33 NO. 5. 
3540-3543 (May 1986). 

Physical Review Letters 56 
NO. 12. 1302-1304 (24 Mar 
1986). 

SAND—85-2463C 

SAND—85-2039 

SAND—85-2148C 

SAND—85-2178 

SAND—86-0915C 

SAND—85-2038C 

SAND—85-2424 

SAND—85-2017C 

SAND—86-0817C 

SAND—86-0818C 

Journal of Heat Transfer 108 
NO. 1. 239-241 (Feb 1986). 

SAND—85-2282 

SAND—86-0514 

SAND—86-0803C 

Review of Scientific 
Instruments 57 NO. 5. 855- 
858 (May 1986). 

SAND—86-0403 

SAND—86-7077C 


URS/John A. Blume and Associates, 
Engineers, San Francisco, CA (USA) 


11:28630 


SAND—85-7104 


Sandia National Labs., Albuquerque, NM 


(USA) 
11:28631 
11:28632 
11:28642 
11:28644 
11:28929 
11:28984 
11:29085 
11:29086 
11:29111 
11:29132 
11:29142 
11:29143 


SAND—86-0194 
SAND—86-0690C 
CONF-830605—10 
SAND—85-2482 
SAND—85-2459C 
SAND—85-2762 
SAND—85-2581C 


SAND—85-2323C 
SAND—86-0304 


Rockwell International Corp., Golden, CO 


(USA) 
11:26983 


DOE/JIO—002-Rev.1 


Rockwell International Corp., Golden, CO 
(USA). Rocky Flats Plant 


11:27062 
11:27654 
11:27814 
11:27815 
11:27816 
11:28525 


Sandia National Labs., Livermore, CA (USA) 


11:26910 
11:27659 


RFP—3876 
RFP—3851 
RFP—3870 
RFP—3934 
RFP—3968 
RFP—3922 


SAND—86-8213 
SAND—86-8204 


Lovelace Biomedical and Environmental 
Research Institute, Albuquerque, NM 


11:28465 


Toxicology and Applied 
Pharmacology 67 331-337 
(1983). 


Contract No. 


AC05-810R20722 


Abstract No. 


Report No. 


11:28523 

11:28573 
181-192 (1985). 

American Industrial Hygiene 
Association Journal 44 NO. 
3. 216-222 (1983). 

American Industrial Hygiene 
Association Journal 44 NO. 
3. 211-215 (1983). 

Toxicology and Applied 
Pharmacology 68 36-42 
(1983). 

Oak Ridge Associated Universities, Inc., TN 

(USA) 
11:28509 CONF-860274—1 

Department of Physics and Astronomy, 

Johns Hopkins University, Baltimore, 
Maryland 21218 
11:28703 Journal of Applied Physics 59 
NO. 11. 3644-3649 (1 Jun 
1986). 
Bechtel National, Inc., Oak Ridge, TN 
(USA). Advanced Technology Div. 
11:27007 DOE/OR/20722—78 
11:27008 DOE/OR/20722—79 
Science International Corp., 
Oak Ridge, TN (USA). Public 
Information and Presentations 
11:28338 EPA—560/5-84-003-Vol.7-Pt.1 
11:28339 EPA—560/5-84-004-V ol.4-Pt.1 
11:28340 EPA—560/5-84-003-Vol.7-Pt.3 
11:28341 EPA—560/5-84-003-Vol.7-Pt.2 
11:28342 EPA—560/5-84-004-Vol.4-Pt.2 
Virginia Polytechnic Inst. and State Univ., 
Blacksburg (USA). Dept. of Materials 
Engineering 
11:26833 
11:26869 


11:28595 


11:28596 


11:28597 


DOE/OR/21400—T261 

American Society for Testing 
and Materials, Special 
Technical Publication 865 
104-119 (198 

Resources and Energy 8 NO. 
1. 35-61 (Mar 1986). 

Oak Ridge National Lab., TN (USA) 
11:26893 
11:26894 
11:26932 
11:26998 
11:27403 


11:26880 


NUREG/CR—2000-Vol.5- 
No.3 
DOE/OR/21400—T255 
CONF-841 184—34 
CONF-860421—15 
CONF-860421—17 
CONF-860421—20 
CONF-860421—26 
11:27608 CONF-860421—27 
11:27611 CONF-8604123—2 
Tennessee Univ., Knoxville (USA). Welding 


Research and Engineering 
11:27652 ORNL/Sub—81-7685/01-77 
11:27671 Proceedings - Annual Meeting, 
Electron Microsopy Society 
of America 43 168-169 
(1985). 
Oak Ridge National Lab., TN (USA) 
11:27682 CONF-851260—3 
11:27683 CONF-860445—5 
11:27708 Journal of Solid State 
Chemistry 61 NO. 2. 245- 
251 (Feb 1986). 
Surface Science 147 L623- 
L629 (1984). 
DOE/OR/21400—T260 
Analytical Chemistry 58 NO. 
4. 895-899 (Apr 1986). 
CONF-860445—4 
NUREG/CR—4309 


11:27508 
11:27603 
11:27604 
11:27605 
11:27606 
11:27607 


11:27712 


11:27772 
11:27822 


11:27838 
11:27850 





Abstract No. 
11:27863 


Report No. 


Laser Chemistry 5 209-221 
(1985). 

Journal of Solution Chemistry 
13 NO. 10. 685-697 (1984). 

CONF-8509240—2 

CONF-860848—1 

ORNL-TM—4248 

ORNL/TM—9921 

Journal of Computational 
Physics 63 NO. 1. 20-32 


(Mar 1986). 
Du Pont de Nemours (E.I.) and Co., Aiken, 
SC (USA). Savannah River Lab. 
11:28203 DP—1701-1(Jul 1985). 
11:28208 DP—1701-1(Jul 1985). 
11:28230 Journal of the Atmospheric 
Sciences 43 NO. 4. 397-398 
(15 Feb 1986). 

Oak Ridge National Lab., TN (USA) 
11:28279 ORNL—6253 
11:28337 Science (Washington, D.C.) 
231 141-145 (10 Jan 1986). 

Journal of Geophysical 
Research 90 NO. C4. 7023- 
7035 (20 Jul 1985). 

CONF-860203—16 

CONF-860359—4 

CONF-860508—1 

Journal of Heterocyclic 
Chemistry 21 1579-1583 
(Nov-Dec 1984). 

Oak Ridge Associated Universities, Inc., TN 

(USA) 
11:28515 CONF-851113—6 

Oak Ridge National Lab., TN (USA) 
11:28560 CONF-850943—7 
11:28561 CONF-8604155—1 
11:28564 ORNL—6198 
11:28570 New Phytologist 100 79-85 
(1985). 

Teratogenesis, Carcinogenesis, 
and Mutagenesis 4 391-402 
(1984). 

RE/SPEC, Inc., Rapid City, SD (USA) 
11:28643 ORNL/Sub—85-97343/1 

Oak Ridge National Lab., TN (USA) 
11:28683 CONF-841184—35 
11:28684 CONF-860148—3 
11:28685 CONF-860148—5 
11:28686 CONF-8604149—1 
11:28698 ORNL—6233 
11:28704 Journal of Chemical Physics 
84 NO. 9. 4755-4759 (1 May 
1986). 

Physical Review [Section] A: 
General Physics 33 NO. 5. 
3146-3150 (May 1986). 

Physical Review [Section] C: 
Nuclear Physics 33 NO. 4. 
1420-1434 (Apr 1986). 

CONF-8403112—9 

Physical Review [Section] C: 
Nuclear Physics 33 NO. 4. 
1340-1343 (Apr 1986). 

National Academy of Sciences, Washington, 

DC (USA). Board on Chemical Sciences 
and Technology 
11:28895 CONF-830214—(1983). 
11:28901 Physical Review Letters 56 
NO. 10. 1047-1050 (10 Mar 


11:27868 
11:27892 
11:27963 
11:28017 


11:28033 
11:28111 


AC06-76FF02170 


11:28377 


11:28386 
11:28387 
11:28411 
11:28486 


11:28593 


11:28706 


11:28873 


11:28876 
11:28891 


1986). 
Tennessee Univ., Knoxville (USA). Dept. of 
Physics and Astronomy 


11:28904 CONF-850672—14 
Tennessee Technological Univ., Cookeville 
(USA) 
11:28905 CONF-860396—6 
Oak Ridge National Lab., TN (USA) 
11:28928 ORNL/TM—9643 
11:28981 CONF-8603103—1 
11:29015 ORNL/TM—9869 
11:29027 Physics of Fluids 29 NO. 5. 
1659-1668 (May 1986). 


ERA-11/12 / 272CN 


Abstract No. 
11:29036 


Report No. 


Physical Review Letters 56 
NO. 12. 1248-1251 (24 Mar 
1986). 

Journal of Computational 
Physics 63 NO. 1. 107-129 
(Mar 1986). 

ORNL—6212 

Journal of Computational 
Physics 63 NO. 1. 140-156 
(Mar 1986). 

Oak Ridge Y-12 Plant, TN (USA) 

11:27475 Y/TR—86/2(1986). 
Oak Ridge Gaseous Diffusion Plant, TN 
(USA) 
11:27054 


11:29039 


11:29140 
11:29149 


K/HS—95 
11:27315 K/OP—238 
11:29117 K/CSD/INF—85/24 
Hanford Engineering Development Lab., 
Richland, WA (USA) 
11:27014 HEDL-SA—3377-FP 
11:27371 HEDL-SA—3360-FP 
11:27621 HEDL—7435 
11:27622 HEDL—7545 
11:27623 HEDL—7546 
11:27624 HEDL—7566 
11:27625 HEDL—7569 
11:27626 HEDL—7578 
11:29063 HEDL—7551 
Battelle, Marine Research Lab., Sequim, WA 
11:26872 Environmental Toxicology 
and Chemistry 4 29-35 
(1985). 
Pacific Northwest Labs., Richland, WA 
(USA) 
11:26979 
11:27009 
11:27018 
11:27019 
11:27020 
11:27041 


PNL—5758 
DOE/RL/01830—T39 
PNL—3594-Rev.6 
PNL—5470-3 
PNL-SA—12057 

Materials Research Society 
Symposia Proceedings 26 
805-815 (1984). 

Clays and Clay Minerals 31 
NO. 5. 343-351 (1983). 
11:27061 NUREG/CR—4516 
11:27140 PNL-SA—13571 

Leeds and Northrup Instruments, North 

Wales, PA (USA) 
11:27206 PNL—5594 
Pacific Northwest Labs., Richland, WA 
(USA) 
11:27352 
11:27407 
11:27501 


11:27046 


NUREG/CR—4484 
NUREG/CR—4387 
Northern Engineer 15 NO. 2. 
12-17 (1983). 
North Carolina State Univ., Raleigh (USA). 
Dept. of Nuclear Engineering 
11:27512 (1985). 
Pacific Northwest Labs., Richland, WA 
(USA) 
11:27558 
11:27653 
11:27829 


PNL—5774 

PNL—5730 

HRC and CC, Journal of High 
Resolution Chromatography 
and Chromatography 
Communications 7 

Analytica Chimica Acta 156 
139-145 (1984). 

Berichte der 
Bunsengesellschaft fuer 
Physikalische Chemie 88 
908-911 (1984). 

PNL—5821 

PNL—5810 

Geophysical Research Letters 
11 NO. 1. 76-79 (Jan 1984). 

Northwest Science 58 NO. 4. 
282-285 (1984). 

Environmental Impact 
Assessment Review 4 NO. 
1. 84-96 (1983). 


11:27832 


11:27878 


11:27911 
11:28034 
11:28311 
11:28331 


11:28384 





273CN / ERA-11/12 


Contract No. 


AC07-761D01570 


AC07-80ET27217 


AC11-76PN00014 


AC19-85BC10830 


AC21-76ET10389 


Abstract No. 
11:28421 


Report No. 


Journal of Bacteriology 157 
NO. 2. 380-384 (Feb 1984). 

Journal of Bacteriology 157 
NO. 2. 375-379 (Feb 1984). 

Environmental and 
Experimental Botany 24 
NO. 1. 101-104 (1984). 

Journal of Wildlife Diseases 21 
NO. 3. 298-301 (Jul 1985). 

Water, Air, and Soil Pollution 
22 289-298 (1984). 

Environmental Research 33 
497-513 (1984). 

Marine Pollution Bulletin 14 
NO. 1. 30-32 (1983). 
11:29109 PNL—5811 
11:29141 PNL-SA—13004 

Rockwell International Corp., Richland, WA 

(USA). Rockwell Hanford Operations 
11:27021 RHO-BW-SA—451-FP-Rev.1 
11:27022 RHO-PB-SR—10-B-WM- 
FEB-86 

RHO-PB-SR—10-B-WM- 
JAN.86 
11:27024 RHO-WM-TI—1-P 
11:28624 RHO-BW-SA—318-P 

Department of Physics, FM-15, University of 

Washington, Seattle, Washington 98195 
11:28660 Physical Review [Section] D: 
Particles and Fields 33 NO. 

8. 2147-2163 (15 Apr 1986). 

EG and G Idaho, Inc., Idaho Falls (USA) 
11:27011 EGG-WM—7153 

Sandia National Labs., Albuquerque, NM 

(USA) 

11:27322 GEND-INF—072 

Idaho National Engineering Lab., Idaho 

Falls (USA) 

11:27347 EGG-M—12985 
11:27369 EGG-M—20485 

EG and G Idaho, Inc., Idaho Falls (USA) 
11:27406 NUREG/CR—4384 
11:27408 NUREG/CR—4454 
11:27617 EGG-M—25285 
11:27618 EGG-M—25985 
11:28145 EGG-CS—7126 
11:28146 EGG-PBS—6768 
11:29061 EGG-M—01686 
11:29115 EGG-M—03286 

Technadril - Fenix and Scisson, Houston, TX 

(USA) 
11:27207 


11:28422 


11:28462 


11:28501 
11:28554 
11:28591 


11:28594 


11:27023 


DOE/ET/27217—T1-Vol.2- 
Pt. 
DOE/ET/27217—T1-Vol.2- 
App.1-7 
United Technologies Research Center, East 
Hartford, CT (USA) 
11:27579 DOE/ID/12540—1 
Dynatech R/D Co., Cambridge, MA (USA) 
11:28012 DOE/ID/12550—T1 
KMS Fusion, Inc., Ann Arbor, Michigan 
48106 
11:29038 


11:27208 


Physical Review Letters 56 
NO. 12. 1311-1311 (24 Mar 
1986). 

Du Pont de Nemours (E.1.) and Co., Aiken, 

SC (USA). Savannah River Lab. 
11:27616 DP—1715 
11:27856 Inorganic Chemistry 24 NO. 
26. 4470-4477 (18 Dec 1985). 
Bettis Atomic Power Lab., West Mifflin, PA 
(USA) 
11:27340 WAPD-TM—1542 


Consultants, Inc., 


11:26924 DOE/BC/10830—2 
Combustion Engineering, Inc., Windsor, CT 
(USA) 
11:26900 


Technology 
Tulsa, OK (USA) 


DOE/ET/10389—1986 


Contract No. 
AC21-82MC19204 


AC21-83MC20212 


AC21-83MC20334 


AC21-84MC21181 


AC22-76ET10532 


AC22-79ET14880 


AC22-81PC30019 
AC22-83PC62690 


AC22-83PC63048 


AC22-84PC70030 


AC22-84PC70042 


AC22-84PC72008 


AC22-85PC80012 


AC22-85PC80013 


AC22-85PC80015 


AC79-83BP36303 
AC79-85BP23174 


AI01-77CS51042 


AI01-85CES50112 


Abstract No. Report No. 


Pennsylvania Univ., Philadelphia (USA). 
Dept. of Chemical Engineering 
11:26824 DOE/MC/19204—1769 
Institute of Gas Technology, Chicago, IL 
(USA) 
11:27539 DOE/MC/20212—1824 
Massachusetts Inst. of Tech., Cambridge 
(USA) 
11:28013 DOE/MC/20334—T29 
Geoexplorers International, Inc., Denver, CO 
(USA) 
11:26938 DOE/MC/21181—1950-Vol.3 
Chevron Research Co., Richmond, CA (USA) 
11:27072 CONF-8511136—5 
Delaware Univ., Newark (USA). Dept. of 
Chemical Engineering 
11:26821 DOE/ET/14880—T10 
11:27092 (1985). 
Bituminous Coal Research, Inc., 
Monroeville, PA (USA). National Lab. 
11:26856 DOE/PC/62690—T6 
Pittsburgh Univ., PA (USA). Dept. of 


11:26885 


11:27075 DOE/PC/70030—T2 
Lummus Crest, Inc., Bloomfield, NJ (USA) 
11:26840 DOE/PC/70042—T3 
TRW Space and Technology Group, Redondo 
Beach, CA (USA). Energy Div. 
11:26889 DOE/PC/72008—T5 
Arkansas Univ., Fayetteville (USA). Dept. of 
Chemical Engineering 
11:27077 DOE/PC/80012—T1 
Bechtel National, Inc., San Francisco, CA 
(USA) 
11:27078 DOE/PC/80013—T1 
* ‘assachusetts Inst. of Tech., Cambridge 
(USA) 
11:27079 DOE/PC/80015—2 
Bracken (T. Dan), Inc., Portland, OR (USA) 
11:28602 DOE/BP/36303—1 
BioSonics, Inc., Seattle, WA (USA) 
11:27098 DOE/BP/23174—1 
Army Mobility Equipment Research and 
Development Command, Fort Belvoir, 
VA (USA). Electrical Power Lab. 
11:27593 DOE/CS/51042—T10 
Army Mobility Equipment Research and 
Development Command, Fort Belvoir, 
VA (USA) 
11:27594 DOE/CS/51042—T14 
Coast Guard, Washington, DC (USA). Ocean 
Engineering Div. 
11:27167 DOE/CS/30081—T2 
Integral Technologies, Inc., Westmont, IL 
(USA) 
11:27588 DOE/NASA—0342-2 
Tennessee Valley Authority, Muscle Shoals, 
AL (USA) 
11:27085 CONF-8506232—1 
Tennessee Valley Authority, Muscie Shoals, 
AL (USA). Office of Agricultural and 
Chemical Development 
11:27090 TVA/OACD—83/14 
National Aeronautics and Space 
Administration, Cleveland, OH (USA). 
Lewis Research Center 
11:27684 DOE/NASA/50112—65 
Tennessee Valley Authority, Knoxville 
(USA). Office of Natural Resources and 
Economic Development 
11:28390 TVA/PUB—86/14 





AI79-83BP10062 


AI79-83BP11639 
AI79-84BP17100 


AI79-84BP22311 


AM03-76SF00010 


AS03-76ER72018 


AS05-76ER03624 


AS05-76ER04310 


Abstract No. Report No. 


Tennessee Valley Authority, Muscle Shoals, 
AL (USA). Office of Agricultural and 
Chemical Development 

11:27161 TVA/ONRED/LER—86/7 

Geological Survey, Mercury, NV (USA) 

11:28613 CONF-8511172—2 
11:28614 CONF-8511172—3 
Geological Survey, Denver, CO (USA) 
11:28615 CONF-8511172—4 
School of Mines, Golden (USA). 
Dept. of Geophysics 
11:28616 CONF-8511172—5 
Survey, Denver, CO (USA) 
CONF-8511172—6 
Inc., Denver, CO 


11:28617 


(USA) 
11:28618 CONF-8511172—7 
Survey, Denver, CO (USA) 
11:28619 CONF-8511172—8 
11:28620 CONF-8511172—9 
Geological Survey, Reston, VA (USA) 
11:28626 USGS-BULL— 1647 
Naval Research Lab., Washington, DC 
(USA). Plasma Physics Div. 
11:29014 NRL-MR—5724 
Washington State Univ., Pullman (USA). 
Albrook Hydraulics Lab. 
11:27095 DOE/BP—297 
11:27096 DOE/BP—298 
Confederated Salish and Kootenai Tribes, 
Pablo, MT (USA) 
11:27097 DOE/BP/10062—1 
Water Budget Center, Portland, OR (USA) 
11:28372 DOE/BP/11639—2 
GAIA Northwest, Inc., Bothell, WA (USA) 
11:28511 DOE/BP/17100—1 
Public Utility District No. 1 of Chelan 
County, Wenatchee, WA (USA) 
11:28408 DOE/BP/22311—1 
Department of Physics, University of 


11:28727 Physics of Fluids 29 NO. 5. 
1348-1351 (May 1986). 
Stanford Univ., CA (USA). Systems 
Optimization Lab. 
11:28982 DOE/ER/72018—T22 
11:28985 SOL—86-2 
California Univ., Los Angeles (USA). School 
of Engineering and Applied Science 
11:29056 CONF-850507—61 
California Univ., Los Angeles (USA). Dept. 
of Mechanical, Aerospace and Nuclear 
Engineering 


11:29057 DOE/ER/52103—3 
California Univ., Los Angeles (USA). Dept. 
of Fusion Engineering 
11:29058 DOE/ER/52103—4 
University of Southern California, Los 
Angeles (USA). Dept. of Petroleum 
Engineering 


11:26926 DOE/SF/11999—1 


11:28923 


Physical Review [Section] C: 
Nuclear Physics 33 NO. 4. 
1476-1481 (Apr 1986). 

Triangle Universities Nuclear Lab., Durham, 

NC (USA) 
11:28851 


DOE/ER/03624—T1 


11:28415 Archives of Biochemistry and 


Biophysics 238 NO. 1. 10-17 


(Apr 1985). 
Plant Physiology 77 626-629 
(1985). 


11:28417 


AS05-80ER 10604 


AS05-80ER 10676 


AS05-83ER40101 


AS08-81DP40139 


AT01-80ER10649 


AT03-79ER10437 


AT06-72EV75026 


AT06-80ER10680 


FC01-80ET14914 


ERA-11/12 / 274CN 


Abstract No. Report No. 


Virginia Polytechnic Inst. and State Univ., 

Blacksburg (USA). Dept. of Physics 
11:28775 DOE/ER/04928—5 
11:28776 DOE/ER/04928—6 
11:28777 DOE/ER/04928—9 

Tennessee Univ., Knoxville (USA) 

11:28324 DOE/EV/04180—5 
11:28325 DOE/EV/04180—9A 
11:28326 DOE/EV/04180—T1 
Texas Tech Univ., Lubbock 
11:27831 Journal of Membrane Science 
17 97-107 (1984). 

Department of Physics and Astronomy, 
University of Toledo, Toledo, Ohio 
43606 

11:28712 Journal of the Optical Society 
of America B: Optical 
Physics 3 NO. 2. 177-182 
(Feb 1986). 

Kansas State Univ., Manhattan 

11:28456 Nature (London) 304 NO. 
5928. 744-747 (25 Aug 
1983). 
Univ. of Tennessee, Knoxville 
11:27916 Environmental Science and 
Technology 20 NO. 1. 86-90 
(Jan 1986). 

Department of Physics & Astronomy, 
University of Kentucky, Lexington, 
Kentucky 40506 

11:28807 AIP (American Institute of 
Physics) Conference 
Proceedings 110 NO. 1. 306- 
311 (20 Feb 1984 

Duke Univ., Durham, NC (USA). Dept. of 
Physics 

11:28906 DOE/ER/40101—2 
Laboratory of Plasma Studies, Cornell 
University, Ithaca, New York 14853 
11:29029 Physics of Fluids 29 NO. 5. 
1746-1748 (May 1986). 
Univ. of Georgia, Tifton 
11:28448 Crop Science 25 59-62 (Jan- 
Feb 1985). 
Skidaway Institute of Oceanography, 
Savannah, GA 
11:28385 Deep-Sea Research, Part A: 
Oceanographic Research 
Papers 29 NO. 1A. 145-147 
(1982). 
Journal of Marine Research 42 
NO. 4. 995-1017 (1984). 
Univ. of Georgia, Athens 
11:28497 Applied Microbiology and 
Biotechnology 20 59-65 
(1984). 
Skidaway Institute of Oceanography, 
Savannah, GA 
11:28378 Journal of Geophysical 
Research 88 NO. C8. 4705- 
4718 (30 May 1985). 

National Bureau of Standards, Boulder, CO 
(USA). Thermophysics Div. 

11:26820 DOE/ER/10649—T1 

California Univ., Davis (USA). Dept. of 
Mechanical Engineering 

11:27725 DOE/ER/10437—T7 
Washington Univ., Seattle (USA). School of 
Oceanography 
11:28374 DOE/EV/75026—125 
Univ. of Washington, Seattle 
11:28438 Archives of Microbiology 140 
27-33 (1984). 
Journal of Bacteriology 160 
NO. 2. 718-723 (Nov 1984). 

Uhde (F.) G.m.b.H., Dortmund (Germany, 

F.R.) 
11:27074 


11:28397 


11:28581 


DOE/ET/14914—H1 





275CN / ERA-11/12 


Contract No. 
FC04-79CS30309 


FC04-82AL16333 


FC07-831D12441 


FC21-83FE60181 


FC22-85PC80009 


FG01-791R10221 


FG01-791R10302 


FG01-81ER10984 


FG01-84CE15190 


FG01-84NE34124 


FG01-86ER13474 


FG02-83NE44348 


FG02-83NE44353 


FG02-84ER13218 


Abstract No. Report No. 


Southwest Research Inst., San Antonio, TX 
(USA) 
11:27185 DOE/CS/30309—T1 

Advanco Corp., El Segundo, CA (USA) 
11:27170 DOE/AL/16333—2 

Minnesota Univ., Minneapolis (USA). 

Mineral Resources Research Center 

DOE/ID/12441—T1-Vol.1 
11:27577 DOE/ID/12441—T1-Vol.2 
11:27578 DOE/ID/12441—T1-Vol.3 

Physical Sciences, Inc., Andover, MA (USA) 
11:27538 DOE/ID/12495—T7 

Wisconsin Board of Vocational, Technical 

and Adult Education, Madison (USA) 
11:27595 DOE/NV/10243—1 

Western Research Inst., Laramie, WY (USA) 
11:26951 DOE/FE/60177—0037 
11:26952 DOE/FE/60177—0040 
11:26955 DOE/FE/60177—0035 
11:26956 DOE/FE/60177—0036 
11:26957 DOE/FE/60177—0038 
11:26958 DOE/FE/60177—0039 

North Dakota Univ., Grand Forks (USA). 

Energy Research Center 
11:26814 DOE/FE/60181—1846 
11:26822 DOE/FE/60181—164 
11:26823 DOE/FE/60181—198 
11:26855 DOE/FE/60181—174 
Research Triangle Inst., Research Triangle 
Park, NC (USA) 
11:27287 EPRI-CS—4404-Vol.3(Feb 
1986). 
National Inst. for Petroleum and Energy 
Research, Bartlesville, OK (USA) 
11:26927 NIPER—99 
11:26928 NIPER—122 
11:26940 NIPER—134 
11:26945 NIPER—142 
Kentucky Univ., Lexington (USA). Inst. for 
Mining and Minerals Research 
11:26843 DOE/PC/80009—T7 
North Carolina State Univ., Raleigh (USA). 
Dept. of Civil Engineering 
11:27728 DOE/IR/10221—T1 

Peabody Coal Co., Henderson, KY (USA) 
11:26877 DOE/IR/10302—T1 

National Academy of Sciences, Washington, 

DC (USA). Board on Chemical Sciences 
and Technology 
11:28892 CONF-830214— 

Battelle Columbus Labs., OH (USA) 
11:27573 DOE/CE/15190—T1 
11:27574 DOE/CE/15190—T2 

International Atomic Energy Agency, Vienna 

(Austria) 
11:27343 IAEA-TECDOC—347 

Government Institutes, Inc., Washington, DC 

(USA) 
11:29112 (1986). 
Michigan Dept. of Public Health, Lansing 
(USA) 
11:27005 DOE/NE/44348—T1 
Rhode Island Statewide Planning Program, 
Providence (USA) 
11:27006 DOE/NE/44353—2 

Univ. of Illinois, Urbana 
11:27823 Analytical Chemistry 58 NO. 

4. 923-932 (Apr 1986). 
Analytical Chemistry 58 NO. 
4. 58 (Apr 1986). 
Wisconsin Univ., Madison (USA). Materials 
Science Center 


FG02-84ER45125 


FG02-84ER45133 


11:27576 


11:27824 


11:27610 CONF-8504224—1 
State Univ. of New York, Stony Brook 
(USA). Dept. of Materials Science and 
Engineering 


11:28050 DOE/ER/45098—15 


Abstract No. 
11:28176 


Report No. 

Review of Scientific 
Instruments 57 NO. 5. 973- 
977 (May 1986). 

Northwestern Univ., Evanston, IL (USA) 

11:28412 DOE/ER/45125—T1 

Purdue Univ., West Lafayette, IN 

11:27859 Journal of the American 
Ceramic Society 68 NO. 1. 
1-6 (Jan 1985). 

Wisconsin Univ., Madison (USA) 

11:28323 DOE/ER/60264—1 

Nebraska Univ., Lincoln (USA) 

11:28493 DOE/ER/13352—T2 

Brigham Young Univ., Provo, UT (USA) 

11:27614 DOE/ER/45203—1 

Michigan State Univ., East Lansing (USA). 

Div. of Engineering Research 
11:27615 DOE/ER/45205—1 

Missouri Univ., Rolla (USA) 

11:27727 DOE/ER/45219—T1 

Colorado Univ., Boulder (USA). Dept. of 

Astrophysical Science 
11:28995 DOE/ER/53207—1 

Cold Spring Harbor Lab., NY (USA) 
11:28498 CONF-8505262—Absts. 

Ashrae, Inc., Atlanta, GA (USA) 

11:27198 DOE/SF/08392—T1 

Geothermal Resources Council, Davis, CA 

(USA) 


11:27203 DOE/SF/11718—T1 


Department of Physics, University of 
California, Irvine, California 92717 
Physical Review [Section] B: 
Condensed Matter 33 NO. 8. 
5657-5663 (15 Apr 1986). 
Texas Univ., Austin (USA). Inst. for Fusion 
Studies 


11:27720 


11:28998 DOE/ET/53088—180 
11:28999 DOE/ET/53088—231 
11:29000 DOE/ET/53088—232 

Univ. of Texas, El] Paso 
11:27898 Inorganic Chemistry 25 NO. 3. 

355-358 (29 Jan 1986). 

Texas Univ., Austin (USA) 

11:28812 DOE/ER/40200—047 
Tel Aviv Univ. (israel). Sackler Faculty of 
Exact Sciences 
11:28821 DOE/ER/40200—038 
Florida Univ., Gainesville (USA). Dept. of 
Materials Science and Engineering 
11:27715 DOE/ER/45202—1 
Skidaway Inst. of Oceanography, Savannah, 
GA (USA) 

11:28649 DOE/ER/60348—T1 
Institute of Theoretical Science, University 
of Oregon, Eugene, Oregon 97403 
11:28815 Physical Review Letters 56 

NO. 13. 1331-1334 (31 Mar 
1986). 
Nevada Univ., Reno (USA). Biological 
Science Center 
11:27133 DOE/ER/13234—1 
Colorado Univ., Boulder (USA). Dept. of 
Chemical Engineering 
11:26834 DOE/PC/40798—T2 
Illinois Univ., Urbana (USA). Dept. of 
Chemistry 


11:26835 
11:27853 


DOE/PC/50800—T 13 
Journal of Physical Chemistry 
90 NO. 5. 771-774 (27 Feb 

1986). 
Massachusetts Univ., Amherst (USA). Dept. 
of Chemistry 
11:26836 DOE/PC/50805—T4 
Pittsburgh Univ., PA (USA). Dept. of 
Chemical and Petroleum Engineering 
11:26837 DOE/PC/60054—T9 





Contract No. 
FG22-83PC60799 


FG22-83PC60809 


FG22-85PC80519 


FG22-85PC80529 


FG22-85PC80542 


FG22-85PC80913 


FG44-80R410340 


NAS-7-100-956786 


W-31-109-ENG-38 


Abstract No. Report No. 


Massachusetts Inst. of Tech., Cambridge 
(USA) 
11:26838 DOE/PC/60799—8 
Arizona State Univ., Tempe (USA). Dept. of 
Chemistry 
11:26906 DOE/PC/60809—T5 
Pennsylvania State Univ., University Park 
(USA). Coal Research Section 
11:26839 DOE/PC/60811—9-10 
Illinois Inst. of Tech., Chicago (USA) 
11:26886 DOE/PC/70057—T6 
American Research Corp. of Virginia, 
Radford 
11:26907 DOE/PC/70724—T4 
Texas Southern Uniy., Houston (USA). Dept. 
of Chemistry 
11:26841 DOE/PC/70753—T6 
Pennsylvania State Univ., University Park 
(USA). Coll. of Earth and Mineral 
Sciences 
11:26908 DOE/PC/70770—6 
California Univ., Berkeley (USA). Coll. of 
Engineering 
11:26887 DOE/PC/70776—T6 
Michigan Univ., Ann Arbor (USA). Dept. of 
Chemical Engineering 


11:27076 DOE/PC/70785—TS5 
Polytechnic Inst. of New York, Brooklyn 
(USA) 
11:26857 DOE/PC/70790—T5 
Purdue Univ., West Lafayette, IN 
11:27904 Inorganic Chemistry 24 NO. 
22. 3589-3593 (23 Oct 1985). 
Utah Univ., Salt Lake City (USA). Dept. of 
Fuels Engineering 
11:26858 DOE/PC/70796—7 
Pennsylvania State Univ., University Park 
(USA). Coll. of Earth and Mineral 
Sciences 
11:26888 DOE/PC/70805—6 
University of Southern California, Los 
Angeles (USA) 
11:26859 DOE/PC/70809—T9 
Wyoming Univ., Laramie (USA). Dept. of 
Chemical Engineering 
11:26842 DOE/PC/70812—6 
Maryland Univ., College Park (USA) 
11:26860 DOE/PC/80505—T2 
Colorado Univ., Boulder (USA) 
11:26844 DOE/PC/80507—T2 
Maine Univ., Orono (USA). Dept. of Physics 
11:26866 DOE/PC/80515—T1 
Massachusetts Inst. of Tech., Cambridge 
(USA) 
11:26845 DOE/PC/80516—-2 
New Mexico Univ., Albuquerque (USA). 
Powders and Granular Materials Lab. 
11:26861 DOE/PC/80519—2 
Brigham Young Univ., Provo, UT (USA). 
Combustion Lab. 
11:26862 DOE/PC/80529—1 
Winston-Salem State Uniy., NC (USA). 
Dept. of Natural Science 
11:26863 DOE/PC/80542—T2 
Mississippi Univ., University (USA). Dept. 
of Biology 
11:26846 DOE/PC/80913—2 
3 V's Environmental, Boca Raton, FL (USA) 
11:27087 DOE/R4/10340—T1 
Westinghouse Research and 
Center, Pittsburgh, PA (USA) 
11:27135 DOE/NBM—6009522 
Argonne National Lab., IL (USA) 
11:26817 ANL/FE—86-1 
11:26870 Journal of Applied Ecology 22 
259-266 (1985). 


ERA-11/12 / 276CN 


Abstract No. Report No. 


11:26875 ACS Symposium Series NO. 
252. 137-155 (1984). 

11:26922 CONF-860388—1 

11:26931 ANL/CNSV-TM—175 

11:26982 ACS Symposium Series NO. 
216. 434-450 (1983). 

11:26997 CONF-851115—14 

11:26999 CONF-860223—2 

11:27476 ANL—85-68 

11:27483 CONF-8603105—1 

Johnson Controls, Inc., Milwaukee, WI 
(USA). Globe Battery Div. 

11:27591 ANL—86-12 

11:27721 Inorganic Chemistry 24 NO. 
22. 3500-3502 (23 Oct 1985). 

Argonne National Lab., IL (USA) 

11:27764 ANL/ACL—85-4 

11:27834 Journal of Membrane Science 
14 175-186 (1983). 

11:27866 Chemical Physics Letters 105 
NO. 4. 363-369 (23 Mar 
1984). 

11:27885 ACS Symposium Series NO. 
216. 199-210 (1983). 

11:27920 Faraday Discussions of the 
Chemical Society 78 279-288 
(1984). 

11:27933 Israel Journal of Chemistry 25 
155-158 (1985). 

11:27936 ACS Symposium Series NO. 
246. 323-334 (1984). 

11:27937 ACS Symposium Series NO. 
216. 155-172 (1983). 

11:28060 Review of Scientific 
Instruments 57 NO. 5. 780- 
782 (May 1986). 

11:28062 Review of Scientific 
Instruments 57 NO. 5. 804- 
806 (May 1986). 

11:28070 Review of Scientific 
Instruments 57 NO. 5. 
794 (May 1986). 

11:28104 Review of Scientific 
Instruments 57 NO. 5. 
750 (May 1986). 

11:28105 Review of Scientific 
Instruments 57 NO. 5. 
756 (May 1986). 

11:28108 Review of Scientific 
Instruments 57 NO. 5. 
744 (May 1986). 

11:28109 Review of Scientific 
Instruments 57 NO. 5. 
739 (May 1986). 

11:28110 Review of Scientific 
Instruments 57 NO. 5. 
7712 (May 1986). 

11:28139 ANL-HEP-CP—86-10 

11:28188 ANL/ER—85-1 

11:28429 Biopolymers 23 159-165 
(1984). 

11:28441 Current Topics in 
Microbiology and 
Immunology 104 197-217 
(1983). 

11:28548 Transplantation Proceedings 
16 NO. 2. 386-389 (Apr 
1984). 

11:28572 Fundamental and Applied 
Toxicology 5 499-505 
(1985). 

11:28583 Transplantation Proceedings 
16 NO. 2. 349-350 (Apr 
1984). 

11:28737 ANL-HEP-CP—86-17 

11:28738 ANL-HEP-TR—85-123 

11:28858 ANL-HEP-CP—86-11 

11:28887 CONF-860270—6 

11:28931 Physical Review [Section] A: 
General Physics 33 NO. 5. 
3567-3571 (May 1986). 

11:28948 Physical Review [Section] B: 
Condensed Matter 33 NO. 8. 
5891-5892 (15 Apr 1986). 





277CN / ERA-11/12 


W-7405-ENG-26 


Abstract No. Report No. 


11:28950 Physical Review [Section] B: 
Condensed Matter 33 NO. 8. 
5358-5362 (15 Apr 1986). 
Argonne National Lab., IL (USA) 
11:28956 CONF-860147—3 
11:29121 ANL/MCS-TM—62 
11:29122 ANL/MCS-TM—63 
11:29123 ANL/MCS-TM—67 
11:29151 CONF-860363—2 
Oak Ridge National Lab., TN 
11:26871 Environmental Toxicology 
and Chemistry 4 241-254 
(1985). 
11:27040 ACS Symposium Series NO. 
246. 79-94 (1984). 
11:27569 ASHRAE (American Society 
of Heating, Refrigerating 
Engineers) Transac 
11:27585 ASHRAE (American Society 
of Heating, Refrigerating 
and Air-Conditioning 
Engineers) Transac 
11:27600 Materials Science Forum 2 
133-150 (1984). 
11:27711 American Ceramic Society 
Bulletin 63 NO. 7. 890-893 
(Jul 1984). 
11:27760 Materials Research Society 
Symposia Proceedings 23 
335-345 (1984). 
11:27830 Journal of Chromatography 
290 163-172 (1984). 
11:27833 Journal of the Less-Common 
Metals 97 21-26 (1984). 
11:27875 Inorganica Chimica Acta 94 
49-56 (1984). 
11:27934 Radiochimica Acta 35 211-218 
(1984). 
11:28310 Ecology 65 NO. 3. 970-983 
(Jun 1984). 
11:28375 Bulletin of Marine Science 34 
NO. 1. 135-140 (1986). 
11:28380 International Journal for 
Numerical Methods in 
Fluids 4 231-246 (1984). 
11:28396 Organic Geochemistry 8 NO. 
1. 141 (1985). 
11:28424 Journal of Biological 
Chemistry 259 NO. 1. 406- 
411 (10 Jan 1984). 
11:28431 International Journal of 
Biochemistry 16 NO. 5. 571- 
573 (1984). 
11:28436 Nucleosides and Nucleotides 3 
NO. 1. 91-107 (1984). 
11:28439 Journal of Phycology 19 NO. 
1. 53-57 (Mar 1983). 
11:28459 Physiological Zoology 57 NO. 
4. 413-427 (1984). 
11:28559 Cell Biophysics 6 197-213 
(1984). 
11:28582 Cancer Research 44 3081-3089 
(Jul 1984). 
11:28589 Mutation Research 133 87-134 
(1984). 
11:28590 Carcinogenesis (New York) 5 
NO. 2. 277-281 (1984). 
Los Alamos National Lab., NM (USA) 
11:26946 LA—10671-MS 
11:27049 LA—10644-PR 
11:27059 LA-UR—86-973 
11:27060 NUREG/CR—4497 
11:27067 LA—10630-PR 
11:27205 LA-UR—86-997 
11:27209 LA-UR—86-903 
11:27646 LA-UR—86-940 
11:27679 Zairyo 27 NO. 301. 974-979 
(1978). 
11:27808 LA-UR—86-840 
11:27889 Berichte der 
Bunsengesellschaft fuer 
Physikalische Chemie 43 807 
(1937). 
LA-tr—86-15(1986). 


Abstract No. Report No. 


11:27978 LA-tr—86-19(1986). 
11:27984 LA-UR—86-837 
11:28063 Vestnik Akademii Nauk SSSR 
NO. 2. 115-125 (1983). 
11:28150 LA—10611 
11;28178 LA-tr—86-18(Mar 1986). 
11:28328 Journal of Wildlife 
Management 48 NO. 1. 248- 
253 (1984). 
11:28332 
11:28512 LA-UR—86-957 
11:28623 LA—10542-OBES 
11:28629 LA—10607-MS 
11:28651 LA-UR—86-806 
11:28859 LA-UR—86-801 
11:28890 LA-UR—86-1083 
11:28917 LA-UR—86-878 
11:28924 Physics Letters [Section] B 
166 NO. 1. 5-9 (2 Jan 1986). 
11:29013 LA-UR—86-811 
11:29080 LA—10635-MS 
11:29081 LA-UR—86-815 
11:29136 LA-UR—86-180 
11:29137 LA-UR—86-554 
11:29138 LA-UR—86-964 
11:29139 LA-UR—3275 
Lawrence Livermore National Lab., CA 
(USA) 
11:26852 UCID—20731 
11:26968 UCRL—94272 
11:27405 NUREG/CR—4179-Vol.1 
11:27599 UCID—20691 
11:27696 UCID—19663-85-Vol.1 
11:27703 UCID—19663-85-Vol.2 
Allied-Signal, Inc., Morristown, NJ (USA). 
Electronic Materials and Devices Lab. 
11:27742 UCRL— 15784 
11:27761 Polymer News 9 NO. 8. 230- 
234 (1984). 
Du Pont de Nemours (E.1.) and Co., Aiken, 
SC (USA). Savannah River Lab. 
11:27773 DP-MS—85-77 
11:27887 Mikrochimica Acta I NO. 5-6. 
333-345 (1983). 
11:27890 Reviews on High-Temperature 
Materials 302-361 ([1986]). 
Lawrence Livermore National Lab., CA 
(USA) 
11:27894 UCID—20622-86-2 
11:27944 UCRL—94449 
11:27945 UCRL—94450 
11:27975 Physics Today 39 NO. 3. 36- 
45 (Mar 1986). 
11:28102 UCRL—53718 
11:28103 UCRL—94155 
Stanford Univ., CA (USA). Edward L. 
Ginzton Lab. 
11:28172 UCRL—15792 
Lawrence Livermore National Lab., CA 
(USA) 
11:28173 UCRL—52000-86-2 
11:28174 UCRL—94111 
11:28177 Applied Optics 25 NO. 6. 824- 
825 (15 Mar 1986). 
11:28186 UCID—20667 
11:28187 UCRL—53705 
Du Pont de Nemours (E.I1.) and Co., Aiken, 
SC (USA). Savannah River Lab. 
11:28195 DP—1701-1(Jul 1985). 
11:28207 DP—1701-1(Jul 1985). 
11:28216 DP—1701-1(Jul 1985). 
11:28221 DP—1701-1(Jul 1985). 
11:28399 Chemical Geology 39 125-145 
(1983). 
11:28435 Journal of Liquid 
Chromatography 7 NO. 5. 
907-916 (1984). 
11:28446 Cytometry (Baltimore) 5 55-62 
(1984). 
11:28449 Human Genetics 70 18-24 
(1985). 





Abstract No. 


Report No. Contract No. 


Lawrence Livermore National Lab., CA 


(USA) 


11:28540 
11:28577 


11:28579 


11:28633 
11:28699 
11:28700 
11:28701 
11:28702 
11:28860 
11:28875 


11:28883 
11:28930 
11:28947 
11:28970 
11:28971 


Colorado Univ., Colorado Springs (USA). 


UCRL—12273 

Mutation Research 147 97-105 
(1985). 

Mutation Research 149 133- 
140 (1985). 

UCID—20090 

UCID—20707 

UCRL—15752 

UCRL—94354 

UCRL—94429 

UCRL—53690 

Physical Review [Section] C: 
Nuclear Physics 33 NO. 3. 
847-854 (Mar 1986). 

UCID—20577 

UCRL—50400-Vol.27 

UCRL—53681 

UCRL—53694 

UCRL—92562 


W-7405-ENG-82 


Dept. of Computer Science 


11:28987 


UCRL—15793 


Lawrence Livermore National Lab., CA 


(USA) 


11:29023 
11:29024 
11:29025 
11:29031 


11:29032 


11:29043 


UCID—20739 
UCRL—15753 
UCRL—94241 
Physics of Fluids 29 NO. 5. 
1547-1557 (May 1986). 
Physics of Fluids 29 NO. 5. 
1558-1577 (May 1986). 
AIP (American Institute of 
Physics) Conference 
ings 129 NO. 1. 24- 
27 (Jul 1985). 
AIP (American Institute of 
Physics) Conference 


Proceedings 129 NO. 1. 227- 
230 (Jul 1985). 


ERA-11/12 / 278CN 


Abstract No. Report No. 


11:29049 AIP (American Institute of 
Physics) Conference 
Proceedings 129 NO. 1. 231- 
234 (Jul 1985). 
TRW, Inc., Redondo Beach, CA (USA) 
11:29087 UCID—20723 
Lawrence Livermore National Lab., CA 
(USA) 
11:29088 UCRL—91658 
11:29089 UCRL—93191 
11:29090 UCRL—94003 
11:29091 UCRL—94257 
11:29092 UCRL—94268 
11:29093 UCRL—94337 
11:29118 UCRL—94447 
California Univ., Santa Barbara (USA) 
11:29144 UCRL—15771 
11:29145 UCRL—15772 
Lawrence Livermore National Lab., CA 
(USA) 
11:29146 UCRL—15773 
11:29147 UCRL—94415 
Institute of Physics, University of Mexico, 
P.O. Box 20-364, 01000 Mexico, 
Distrito Federal, Mexico 
11:27663 Physical Review [Section] B: 
Condensed Matter 33 NO. 8. 
5350-5357 (15 Apr 1986). 
11:27709 Inorganic Chemistry 25 NO. 3. 
283-287 (29 Jan 1986). 
11:27818 Analytical Chemistry 58 NO. 
4. 723-725 (Apr 1986). 
11:27826 Analytical Chemistry 58 NO. 
4. 962-965 (Apr 1986). 
11:27897 Inorganic Chemistry 25 NO. 3. 
341-345 (29 Jan 1986). 
11:27915 Journal of Physical Chemistry 
90 NO. 2. 325-327 (16 Jan 
1986). 
11:28952 Physical Review Letters 56 
NO. 11. 1148-1151 (17 Mar 
1986). 





279R / ERA-11/12 


REPORT NUMBER INDEX 


The numbers assigned to reports cited in this publication appear in the first column of the index. Cross reference information and/or availabil- 
ity are included as appropriate. Abbreviations used in the availability column are elaborated at the end of the index. To expedite the filling of 
orders for reports from NTIS and OSTI, a file number in the form, DE82000001 or T182000001, appears in column 3. File numbers with DE 
prefixes may be used in ordering from both NTIS and OSTI. Numbers with TI prefixes are valid at OSTI only. Requesters are urged to use 
this file number where provided. In column 4, one or more DOE distribution categories are indicated, e.g., STD-10, MN-25. STD indicates 
distribution was made in full-size copy; MN indicates microcopy distribution; ND indicates no distribution was made. These category numbers 
are included to assist DOE librarians in responding to requests for reports in their collections. The UC (Unclassified Distribution Categories) 
are defined in DOE/TIC-4500, available from OSTI. The citation numbers are given in column 5. NOTE: DOE attempts to disseminate its 
information as broadly as possible. Even though a report may contain some degree of illegibility, it is believed that the report may still make a 
contribution. The presence of a 1, 2, or 3 following NTIS in the availability column denotes the extent to which a report may be illegible and 
the form in which it is available: 1 = 5 to 8% illegibility, available PC and MF; 2 = 9 to 12% illegibility, available MF only; 3 = 13% or 
more illegibility, available PC only. For the users of DOE/RECON, report ordering may be accomplished more expeditiously via the on-line 
system. Employees of DOE or DOE contractors are urged to order from the Office of Scientific and Technical Information (OST]); all others 
should order from the National Technical Information Service (NTIS). Procedures for on-line ordering are detailed in the DOE/RECON 
User’s Manual (DOE/TIC-4586). 


Report Availability File Abstract 
Number Source Number Number 
AAEC/E- 
603 NTIS (US Sales Only), PC A02/MF A0O1 DE86701757 11:29055 
617 NTIS (US Sales Only), PC A02/MF AO1 DE86701758 11:28989 
ACIRL-PR- 
85-4 Australian Coal Industry Research Laboratories Ltd., 11:26883 
North Ryde 
AD-A- 


162129/ 1/ XAB 
162164/ 8/ XAB 
162291/ 9/ XAB 
162295/ 0/ XAB 
162706/ 6/ XAB 
162707/ 4/ XAB 
162777/ 7/ XAB 
162823/ 9/ XAB 
162872/ 6/ XAB 
163053/ 2/ XAB 
163075/ 5/ XAB 
163142/ 3/ XAB 
163144/ 9/ XAB 
163154/ 8/ XAB 
163156/ 3/ XAB 
163179/ 5/ XAB 
163191/ 0/ XAB 
163210/ 8/ XAB 
163409/ 6/ XAB 
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11:27958 
11:28673 
11:27094 
11:28457 
11:28598 
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Dorset, England 
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Atomic Energy Establishment, Winfrith, Dorchester, T186901234 11:27375 
Dorset, England 
Atomic Energy Establishment, Winfrith, Dorchester, T186901233 11:27376 
Dorset, England 
Atomic Energy Establishment, Winfrith Dorchester, 7186901232 11:27377 
Dorset England. 
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H.M. Stationery Office, London, price Pound 4.00 11:27047 
H.M. Stationery Office, London, price Pound 4.00 11:28138 


NTIS, PC A02/MF A01 (GPO Dep.) E 1.99: DE86008945 11:27476 
NTIS, PC A03/MF A01; 1 (GPO Dep.) E 1.99: DE86008518 11:27591 
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NTIS (US Sales Only), PC A10/MF AOI DE86701669 11:28346 
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613-3418 NTIS, PC A03/MF A01; 1 (GPO Dep.) 99: DE86009128 11:29124 
613-3419 NTIS, PC A03/MF A01 (GPO Dep.) .99: DE86009615 11:28037 
613-3420 NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: DE86009131 11:27717 
613-3421 NTIS, PC A02/MF A01i (GPO Dep.) DE86009185 11:28024 
613-3474 NTIS, PC A02/MF AOI (GPO Dep.) DE86009617 11:27947 
613-3478 NTIS, PC A03/MF A01; 1 (GPO Dep.) DE86009129 11:27960 
613-3490 NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE86009614 11:28025 
613-3509 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE86009616 11:28038 
BHARC- 
400/ 86/ 004 See PNL-5811 
BLG- 
576 NTIS (US Sales Only), PC A04/MF AOI; 1 DE86901239 11:26892 
577 NTIS (US Sales Only), PC A02/MF AO1 DE86901188 11:27718 
BMFT-FB-DV- 


84-006 NTIS, PC A10/MF AOI 11:29125 
BMFT-FB-T- 
85-105 NTIS (US Sales Only), PC A04/MF AOI; 1 DE86750890 11:26818 
85-106 NTIS (US Sales Only), PC A0S/MF AOI; 1 DE86750889 11:27071 
85-107 NTIS (US Sales Only), PC A06/MF AO}; 1 DE86750888 11:28048 
85-108 NTIS (US Sales Only), PC A09/MF AOI; 1 DE86750892 11:26884 
85-109 NTIS (US Sales Only), PC A05/MF AOI; 1 DE86750891 11:26819 
85-110 NTIS (US Sales Only), PC A22/MF AOI; 1 DE86750893 11:27572 
85-112 NTIS (US Sales Only), PC A06/MF AOI; 1 DE86750880 11:27680 
85-115 NTIS (US Sales Only), PC A04/MF AOI; 1 DE86750879 11:27587 
. — NTIS (US Sales Only), PC A03/MF AOI; 1 DE86750881 11:27477 
1985-070 NTIS (US Sales Only), PC A0S/MF AO1 DE86751407 11:27378 
1985-071 NTIS (US Sales Only), PC Al1/MF AO1 DE86751395 11:27349 
1985-072 NTIS (US Sales Only), PC A03/MF A01 DE86751396 11:27057 
1985-075/ 3 NTIS (US Sales Only), PC A09/MF AO1 DE86750991 11:27299 
1985-075/ 4 NTIS (US Sales Only), PC A10/MF AO1 DE86750993 11:27360 
1985-075/ 5 NTIS (US Sales Only), PC A03/MF AOI DE86750992 11:27361 
1985-075/ 6 NTIS (US Sales Only), PC A09/MF AO1 DE86750990 11:27362 
1985-081 NTIS (US Sales Only), PC A03/MF AO1 DE86751398 11:27961 
1985-089 NTIS (US Sales Only), PC A0S/MF A01 DE86751116 11:27379 
2120-Vol.3 See NUREG/CR-4082-Vol.3 T186901155 11:27404 
BMI/OCRD- 
12-Rev.1 NTIS, PC A03/MF A01 (GPO Dep.) .99: DE86009350 11:28640 
BMI/ONWI- 
579 NTIS, PC A09/MF A01; 1 (GPO Dep.) .99: DE86009067 11:28641 
580 NTIS, PC A04/MF AOI; 1 (GPO Dep.) .99: DE86009351 11:27722 
586 NTIS PC E10/MF $12.75; 1 (GPO Dep.) .99: DE86008479 11:26991 
268 Australian Government Publishing Service, Canberra 11:26873 
ae Australian Government Publishing Service, Canberra 11:26874 


— et ee 


me eee 
$ $8333 


_ 


DE86009880 11:29109 


NTIS, PC A02/MF Al (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOl (GPO Dep.) 
NTIS, PC A02/MF AOi (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOi (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 


DE86008711 11:27478 
DE86009432 11:28140 
DE86009427 11:28988 
DE86009437 11:28817 
DE86009435 11:28678 
DE86009431 11:28679 
DE86009433 11:28166 
DE86009581 11:27541 
DE86009340 11:27504 


ed Ord eed ed ed eed tt 
SSSSS33s% 


NTIS, PC A02/MF AOI - GPO TI86000105 11:27380 
NTIS, PC A02/MF A0i - GPO T186000108 11:27381 
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37002 NTIS, PC A02/MF A01 - GPO TI86000028 11:27332 
37848 NTIS, PC A02/MF A01 - GPO T186009436 11:26992 
37849 NTIS, PC A02/MF AO1 - GPO TI86009441 11:26993 
37850 NTIS, PC A02/MF A01 - GPO TI86009438 11:26994 
37851 NTIS, PC A02/MF AO1 - GPO T186009440 11:26995 
37852 NTIS, PC A02/MF A0O1 - GPO T186009439 11:26996 
51951 See NUREG/CR-4493 T186009728 11:27409 
BONN-HE- 
85-27 NTIS (US Sales Only), PC A02/MF A01 DE86750989 11:28141 
85-28 NTIS (US Sales Only), PC A02/MF A01 DE86750988 11:28811 
85-30 NTIS (US Sales Only), PC A02/MF A01 DE86751030 11:28772 
CAPE- 
2968 USDOE-TIC, PO Bx 62, Oak Ridge, TN 37830 TI86009043 11:28073 
2969 USDOE-TIC, PO Bx 62, Oak Ridge, TN 37830 TI86009037 11:28074 
2970 USDOE-TIC, PO Bx 62, Oak Ridge, TN 37830 T186009245 11:28127 
2971 USDOE-TIC, PO Bx 62, Oak Ridge, TN 37830 T186009244 11:28052 
2972 USDOE-TIC, PO Bx 62, Oak Ridge, TN 37830 T186009243 11:28075 
2973 USDOE-TIC, PO Bx 62, Oak Ridge, TN 37830 TI86009038 11:28076 
2974 USDOE-TIC, PO Bx 62, Oak Ridge, TN 37830 T186009240 11:28128 
2975 USDOE-TIC, PO Bx 62, Oak Ridge, TN 37830 T186009234 11:28077 
2977 USDOE-TIC, PO Bx 62, Oak Ridge, TN 37830 T186009242 11:28078 
2978 USDOE-TIC, PO Bx 62, Oak Ridge, TN 37830 T186009268 11:28079 
2979 USDOE-TIC, PO Bx 62, Oak Ridge, TN 37830 T186009269 11:28080 
2980 USDOE-TIC, PO Bx 62, Oak Ridge, TN 37830 186009239 11:28039 
2981 USDOE-TIC, PO Bx 62, Oak Ridge, TN 37830 TI86009 163 11:28040 
2982 USDOE-TIC, PO Bx 62, Oak Ridge, TN 37830 T186009238 11:28081 
2983 USDOE-TIC, PO Bx 62, Oak Ridge, TN 37830 1186009237 11:28129 
2984 USDOE-TIC, PO Bx 62, Oak Ridge, TN 37830 T186009236 11:28082 
2985 USDOE-TIC, PO Bx 62, Oak Ridge, TN 37830 T186009235 11:28041 
CBPF-MO- 
003/ 85 NTIS (US Sales Only), PC A08/MF A0O1 DE86701582 11:28321 
CBPF-NF- 
O11/ 85 NTIS (US Sales Only), PC A02/MF A01 DE86701590 11:28601 
018/ 85 NTIS (US Sales Only), PC A02/MF A01 DE86701826 11:27837 
019/ 85 NTIS (US Sales Only), PC A02/MF AO1 DE86701747 11:27723 
020/ 85 NTIS (US Sales Only), PC A03/MF A01 DE86701748 11:28939 
021/ 85 NTIS (US Sales Only), PC A02/MF A0O1 DE86701716 11:28955 
022/ 85 NTIS (US Sales Only), PC A02/MF A0O1 DE86701722 11:28818 
024/ 85 NTIS (US Sales Only), PC A03/MF AOI DE86701749 11:28940 
026/ 85 NTIS (US Sales Only), PC A02/MF A01 DE86701738 11:28903 
035/ 85 NTIS (US Sales Only), PC A04/MF AO1 DE86701562 11:27765 
044/ 85 NTIS (US Sales Only), PC A02/MF A01 DE86701569 11:27891 
048/ 85 NTIS (US Sales Only), PC A02/MF A0O1 DE86701563 11:28612 
049/ 85 NTIS (US Sales Only), PC A03/MF A01 DE86701583 11:28322 
054/ 85 NTIS (US Sales Only), PC A02/MF AO1 DE86701607 11:28130 


NTIS (US Sales Only), PC A03/MF A01 DE86701670 11:28247 
NTIS (US Sales Only), PC A03/MF A01 DE86701671 11:28248 


NTIS (US Sales Only), PC A04/MF AOI DE86701580 11:28348 
NTIS (US Sales Only), PC A04/MF A01 DE86701600 11:27048 


NTIS (US Sales Only), PC A03/MF AOI; 1 DE86901171 11:27976 


NTIS (US Sales Only), PC A02/MF A01 DE86701681 11:27962 
0629/ N85 NTIS (US Sales Only), PC A03/MF A01 DE86701674 11:28402 
0648/ N85 NTIS (US Sales Only), PC A04/MF AO1 DE86701689 11:27319 
0649/ N84 NTIS (US Sales Only), PC A03/MF A01 DE86701676 11:27382 
0652/ N85 NTIS (US Sales Only), PC A02/MF A01 DE86701668 11:27320 
CERN- 
85-13 NTIS (US Sales Only), PC A03/MF A0O1 DE86701695 11:28167 
85-14 NTIS (US Sales Only), PC A07/MF AO1 DE86701701 11:29131 
CERN-EP- 
85-204 NTIS (US Sales Only), PC A03/MF AOI; 1 DE86901 108 11:28739 
86-04 NTIS (US Sales Oniy), PC A02/MF AOI; 1 DE86901109 11:28740 
86-07 NTIS (US Sales Only), PC A02/MF AOI; 1 DE86901110 11:28741 
86-10 NTIS (US Sales Only), PC A02/MF AOI DE86901254 11:28680 
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(American Nuclear Society’s annual meeting, Miami 
Beach, FL, USA, 7-12 Jun 1981) 

See BNL-NUREG-28901 

See BNL-NUREG-28927 

(Seminar on application of nuclear techniques in in- 
dustry, Kuala Lumpur, Malaysia, 16-19 Nov 1981) 
See PPA-SS-3 

(10. scientific meeting of the Argentine Association 
of Nuclear Technology, Bahia Blanca, Argentine, 2-6 
Nov 1981) 

See INIS-mf-10084 

(Study meeting on radioecological problems of radio- 
active cobalt, Kumatori, Osaka, Japan, 16 Jul 1982) 
See KURRI-TR-235 

(10. National Institute of Radiological Sciences semi- 
nar on environmental research, Chiba, Japan, 9-10 
Dec 1982) 

See NIRS-M-46 

(NFSA convention, Atlanta, GA, USA, 6-9 Dec 
1982) 

See TVA/PUB-86/18 

(Workshop on future directions in transplutonium 
element research, Washington, DC, USA, 28 Feb-2 
Mar 1983) 

NTIS, PC A17/MF AO01 (GPO Dep.) 

(Symposium on ion sources in accelerators, Oho, 
Tbaraki, Japan, 15-16 Mar 1983) 

See KEK-83-21 

(24. symposium on rock mechanics, College Station, 
TX, USA, 20-23 Jun 1983) 

NTIS, PC A02/MF AO01 (GPO Dep.) 

(US/FRG workshop on immobilization of TRU 
wastes in cement, Richland, WA, USA, 5-7 Oct 
1983) 

See PNL-SA-12057 

(1. Latin-American Congress and 4. national seminar 
of nondestructive testing, Sao Paulo, SP, Brazil, 1 
Oct 1983) 

See INIS-BR-434 

See INIS-BR-435 

See INIS-BR-436 

See INIS-BR-437 

(4. symposium on research and development of solar 
energy in Switzerland, Lausanne, Switzerland, 17-18 
Oct 1983) 

NTIS (US Sales Only), PC A16/MF AOI; 1 
(Symposium on emissions: the value of incentives and 
guidelines for control, Pretoria, South Africa, 17 Nov 
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See S-336 

(Workshop on parallel computer architectures in pat- 
tern recognition and image processing, Karlsruhe, 
Germany, 24 Nov 1983) 

See BMFT-FB-DV-84-006 

(Collaborating research meeting on particle-beam ap- 
plications to fusion research, Nagoya, Japan, 21-22 
Nov 1983) 

See IPPJ-678 

(6. Miami international conference on alternative 
energy sources, Miami Beach, FL, USA, 12-14 Dec 
1983) 

Alternative Energy Sources, 502-503(Dec 1983) 
(Workshop on grand unified theories and cosmology, 
Oho, Ibaraki, Japan, 7-10 Dec 1983) 

See KEK-84-12 

(American Society of Heating, Refrigerating and Air- 
Conditioning Engineers meeting, Atlanta, GA, USA, 
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(Study meeting on environment safety in nuclear fuel 
cycle, Tokai, Ibaraki, Japan, 23-24 Mar 1984) 

See UTNL-R-0160 

(5. meeting on ultra high vacuum techniques for ac- 
celerators and storage rings, Oho, Ibaraki, Japan, 26- 
27 Mar 1984) 

See KEK-84-11 

(2. Congr. Nazl. della Soc. Ital. di ecol. symp. radioe- 
col., Padua, Italy, 25 Jun 1984) 

See ENEA-RT-PAS-84-13 

(9. European conference on thermophysical proper- 
ties, Manchester, UK, 17-21 Sep 1984) 

See SRD-R-329 

(3. working meeting on radiation interaction, Leipzig, 
German D.R., 24-28 Sep 1984) 

Radiat. Phys. Chem., 26: No. 5, 485-489(1985) 
(Workshop on neutron scattering instrumentation for 
SNQ, Maria Laach, F.R. Germany, 3-5 Sep 1984) 
See Juel-1954 

(Conference on life assessment and improvement of 
rotors for fossil fuel turbines, Raleigh, NC, USA, 12- 
14 Sep 1984) 

See EPRI-CS-4160 

(Workshop on energy planning in developing coun- 
tries, Stuttgart, F.R. Germany, 27-28 Sep 1984) 

See IKE-5-219 

(BMFT status seminar on photovoltaics, Berlin, F.R. 
Germany, 10-11 Sep 1984) 

NTIS (US Sales Only), PC A18/MF AOI; 1 
(Tennessee Valley Authority fertilizer conference, 
Des Moines, IA, USA, 11-12 Sep 1984) 

See TVA/OACD-85/2 

(5. international meeting on radiation processing, San 
Diego, CA, USA, 21-26 Oct 1984) 

Radiat. Phys. Chem., 25: No. 1-3, 389-398(1985) 
(Discussion meeting on HERA experiments, Genova, 
Italy, 1-3 Oct 1984) 

See DESY-HERA-85/01 

(4. international seminar of polymer physics ‘molecu- 
lar mobility, transport processes and energy transfer 
in polymer systems’, Eyba, German D.R., 22-26 Oct 


(33. Brazilian congress of geology, Rio de Janeiro, 
RJ, Brazil, 28 Oct-4 Nov 1984) 

See INIS-BR-452 

(AIChE annual meeting, San Francisco, CA, USA, 
25-29 Nov 1984) 

American Institute of Chemical Engineers, 345 East 
47th Street, New York, NY 10017 

American Institute of Chemical Engineers, 345 East 
47th Street, New York, NY 10017 

(Materials Research Society annual meeting, Boston, 
MA, USA, 26-29 Nov 1984) 

NTIS, PC A02/MF A011; 1 (GPO Dep.) 
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(30. annual conference on magnetism and 
materials, San Diego, CA, USA, 27-30 Nov 1984) 
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(Specialists’ meeting on post irradiation examination 
and experience, Tokyo, Japan, 26-30 Nov 1984) 
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(Colloquium on air pollutants and diseases of the 
human respiratory tract, Karlsruhe, F.R. Germany, 4 
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(17. symposium on the interface of computer science 
and statistics, Lexington, KY, USA, 17-19 Mar 1985) 
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(Topical seminar on few and many quark systems, 
San Miniato, Italy, 25-29 Mar 1985) 
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(Conference on the Rustler formation, Carlsbad, NM, 
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(Managing cogeneration projects, San Diego, CA, 
USA, 23-24 Apr 1985) 

See EPRI-EM-4432 

(9. course on nucleus-nucleus collisions from the 
Coulomb barrier up to the quark-gluon plasma, 
Erice, Italy, 10-22 Apr 1985) 

See GSI-85-31-Prepr. 

See GSI-85-50-Prepr. 

(Experts’ meeting on electrodialysis and its industrial 
application, Essen, F.R. Germany, 24 Apr 1985) 

See GKSS-85/E/25 

(AVS tri-state symposium on surface analysis and 
thin film technology, Oconomowoc, WI, USA, 1 Apr 
1985) 

NTIS, PC A02/MF AO1; 1 (GPO Dep.) 

(3. international conference on the properties and me- 
trology of engineering surfaces, Middlesborough, 
UK, 10-12 Apr 1985) 

See BNL-37880 

(Particle accelerator conference, Vancouver, Canada, 
13-16 May 1985) 

IEEE Trans. Nucl. Sci., NS-3Z: No. 5, 3687- 
3688(Oct 1985) 

(International conference on nuclear data for basic 
and applied science, Santa Fe, NM, USA, 13-17 May 
1985) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(13. biennial lignite symposium on technology and 
use of low-rank coals, Bismarck, ND, USA, 21-23 
May 1985) 

See DOE/METC-86/6036-Vol.1 

(4. topical conference on computerized data acquisi- 
tion in particle and nuclear physics, Chicago, IL, 
USA, 19-24 May 1985) 
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IEEE Trans. Nucl. Sci., NS-32: No. 4, 1473- 
1478(Aug 1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 4, 1449- 
1452(Aug 1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 4, 1467- 
1472(Aug 1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 4, 1335- 
1338(Aug 1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 4, 1397- 
1404(Aug 1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 4, 1439- 
1443(Aug 1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 4, 1453- 
1456(Aug 1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 4, 1405- 
1408(Aug 1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 4, 1409- 
1416(Aug 1985) 

IEEE Trans. Nucl. Sci., NS-32: No. 4, 1422- 
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(Symposium on particle physics in the 1950's, Chica- 
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See BNL-37761 
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(50. Cold Spring Harbor symposium on quantitative 
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(American Society of Agricultural Engineers summer 
meeting, East Lansing, MI, USA, 23-26 Jun 1985) 
NTIS, PC A02/MF A0O1; 1 (GPO Dep.) 

(Mining colloquium, Berlin, F.R. Germany, 3 Jun 
1985) 

NTIS (US Sales Only), PC A03/MF AOI; 1 
(International Europhysics conference on 
energy physics, Bari, Italy, 18-24 Jul 1985) 

See BONN-HE-85-30 

(SLAC summer institute on particle physics, Stan- 
ford, CA, USA, 23 Jul-3 Aug 1985) 

See SLAC-PUB-3913 

See SLAC-PUB-3892 

(SLAC summer school on the physics of high energy 
particle accelerators, Stanford, CA, USA, 15-26 Jul 
1985) 

See GA-A-18433 

(5. international conference on physics in collision, 
Autun, France, 3-5 Jul 1985) 

See DESY-85-090 

See DESY-85-089 

(Specialists’ meeting on nuclear data for fusion neu- 
tronics, Tokai, Japan, 23-25 Jul 1985) 

See NEANDC(J)-117/U 

(1. thermomechanical workshop for shale, Denver, 
CO, USA, 15-17 Jul 1985) 

See ORNL/Sub-85-97343/1 

(Cryogenic engineering conference and international 
cryogenic materials conference, Boston, MA, USA, 
12-16 Aug 1985) 

See LBL-19246-Rev. 

(Meeting of the Particles and Fields Division of the 
American Physical Society, Eugene, OR, USA, 12-15 
Aug 1985) 

See CERN-EP-86-07 

(3. symposium on regional geology of mines gerais, 
Belo Horizonte, MG, Brazil, 14-18 Aug 1985) 

See CBPF-NF-049/85 

(5. international conference on heavy metals in the 
environment, Athens, Greece, 10-13 Sep 1985) 

NTIS, PC A02/MF AOI (GPO Dep.) 

(12. annual energy division conference of the Ameri- 
can Society for Quality Control, Knoxville, TN, 
USA, 8 Sep 1985) 

See HEDL-SA-3360-FP 

(International conference on dimensions and entro- 
pies in chaotic systems, Pecos River, NM, USA, 11- 
16 Sep 1985) 

See LBL-20526 

(10. international symposium on mass spectrometry, 
Swansea, UK, 8-13 Sep 1985) 

NTIS, PC A02/MF AO1 (GPO Dep.) 

(Advanced research workshop: Clifford algebras and 
their applications to mathematical physics, Canter- 
bury, England, 15-27 Sep 1985) 

See UCRL-92562 

(1. topical European meeting on quark structure of 
matter, Strasbourg, France, 26 Sep-1 Oct 1985) 

See CERN-EP-86-04 

See CERN-EP-85-204 

(2. annual BPA/Washington State informational 
meeting, Olympia, WA, USA, 25-26 Sep 1985) 

See DOE/BP-617 

(International symposium on particle and nuclear 
physics, Beijing, China, 2-7 Sep 1985) 

See LA-UR-86-878 

(IEEE nuclear science symposium, San Francisco, 
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(Symposium on nuclear power systems, San Francis- 
co, CA, USA, 23-25 Oct 1985) 
IEEE Trans. Nucl. Sci., NS-33: No. 1, vp(Feb 1986) 
(SOLAR '85, Raleigh, NC, USA, 15-20 Oct 1985) 
See LBL-20080 
(7. international workshop on laser interaction and 
related plasma phenomena, Monterey, CA, USA, 28 
Oct-1 Nov 1985) 
See UCRL-94257 
See UCRL-93191 
(28. Oak Ridge National Laboratory conference on 
analytical chemistry, Knoxville, TN, USA, 1-3 Oct 
1985) 
See DP-MS-85-77 
(Biomass thermal chemical conversion contractors’ 
meeting, lis, MN, USA, 15-16 Oct 1985) 
See PNL-SA-13571 

(Workshop on the design of a low energy antimatter 
facility, Madison, WI, USA, 3-5 Oct 1985) 
See CERN-EP-86-10 
(Workshop on modeling and analysis of arms control 
problems, Spitzingsee, F.R. Germany, 20-25 Oct 
1985) 
See LA-UR-86-973 
(11. symposium on engineering problems in fusion re- 
search, Austin, TX, USA, 18-22 Nov 1985) 
See PPPL-2317 
(Radiopharmaceutical dosimetry symposium, Oak 
Ridge, TN, USA, 5-8 Nov 1985) 
NTIS, PC A03/MF AO1 (GPO Dep.) 
(American Nuclear Society winter meeting, San 
Francisco, CA, USA, 10-15 Nov 1985) 
See EGG-M-12985 
NTIS, PC A02/MF AO1 (GPO Dep.) 
See BNL-NUREG-37002 
(11. world conference on nondestructive testing, Las 
Vegas, NV, USA, 3-8 Nov 1985) 
See RISO-M-2500 
(international laser science conference, Dallas, TX, 
USA, 18-22 Nov 1985) 
See SAND-85-2017C 
(2. international technical symposium on optical and 
electro-optical applied science and engineering, 
Cannes, France, 231 Nov-6 Dec 1985) 
See CERN-EP-86-25 
(@irect liquefaction contractors conference, Pitts- 
burgh, PA, USA, 19-21 Nov 1985) 
NTIS, PC A03/MF A01 (GPO Dep.) 
(International symposium on behavior or lattice im- 
perfections in materials: in situ experiments with 
HVEM, Osaka, Japan, 18-20 Nov 1985) 
See LBL-19971 
(2. Society for Industrial and Applied Mathematics 
conference on parallel computing, Norfolk, VA, 
USA, 18-21 Nov 1985) 
See DOE/ER/03077-271 
See ANL/MCS-TM-62 
(Conference on characterization and monitoring of 
the vadose zone, Denver, CO, USA, 19-21 Nov 1985) 
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See EPRI-EM-4517 
(DOE-ORNL-ASHRAE-BTECC conference on 
thermal performance of the exterior envelopes of 
= gs-III, Clearwater Beach, FL, USA, 2-5 Dec 
1985 
See LBL-20346 
(International conference and exhibition on fatigue, 
corrosion cracking, fracture mechanic and failure 
analysis, Salt Lake City, UT, USA, 2-6 Dec 1985) 
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(Materials Research Society meeting, Boston, MA, 
USA, 2-7 Dec 1985) 

See LBL-20644 

(Symposium on phase transitions in condensed sys- 
tems: experiments and theory, Pittsburgh, PA, USA, 
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11:26847 


11:27220 





EPRI-AP- 


Report 
Number 


4513 


EPRI-CS- 
4160 


4473 


EPRI-EL- 
3169-Vol.2 


4398 
4496 


EPRI-EM- 
4432 


4461-Vol.1 
4510 
4517 
4539 


EPRI-NP- 
4250-M 


4278M 
4474 


4499 


85/ E/ 20 


Availability 
Source 


Research Reports Center, Box 50490, Palo Alto, CA 
94303 


Research Reports Center, Box 50490, Palo Alto, CA 
94303 
Research Reports Center, Box 50490 Palo Alto, CA 
94303 


Research Reports Center, Box 50490, Palo Alto, CA 
94303 
Research Reports Center, Box 50490, Palo Alto, CA 
94303 
Research Reports Center, Box 50490, Palo Alto, CA 
94303 


Research Reports Center, Box 50490, Palo Alto, CA 
94303 

Research Reports Center, Box 50490 Palo Alto, CA 
94303 

NTIS, PC A04/MF AOI; 1 - Research Reports 
Center, Box 50490 Palo Alto, CA 94303 

Research Reports Center, Box 50490, Palo Alto, CA 
94303 

Research Reports Center, Box 50490, Palo Alto, CA 
94303 


Research Reports Center, Box 50490, Palo Alto, CA 
Siaverch Reports Center, Box 50490, Palo Alto, CA 
Se Reports Center, Box 50490, Palo Alto, CA 
aang Reports Center, Box 50490, Palo Alto, CA 
Research Reports Center, Box 50490, Palo Alto, CA 


Research Reports Center, Box 50490, Palio Alto, CA 
94303 


Research Reports Center, Box 50490, Palo Alto, CA 
94303 


NTIS (US Sales Only), PC A06/MF AOI; 1 


British Lending Library, Boston Spa, Wetherby, 
West Yorks 


See KFK-3922 

See KFK-3979 

See KFK-3972 

Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
European Communities 

Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
European Communities 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
See KFK-3840 
See PB-86-145398/XAB 


See DESY-85-087 
See DESY-85-086 


NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A04/MF AOl (GPO Dep.) 


U.S. General Accounting Office, Box 6015, 
Gaithersburg, MD 20877 (GPO Dep.) 
General Accounting Office, P.O. Box 6015, 
Gaithersburg, MD 20877 

General Accounting Office, P.O. Box 6015, 
Gaithersburg, MD 20877 

U.S. General Accounting Office, Box 6015, 
Gaithersburg, MD 20877 (GPO Dep.) 

US General Accounting Office, Box 6015, 
Gaithersburg, MD 20877 


NTIS, PC A03/MF AOl1; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A03/MF AO}; 1 


T186920251 


TI186920153 
T186920245 


1186920243 
T186920244 


TI86920224 


TI86920215 
1186920247 
DE86009589 
TI86920248 


T186920249 


1186920235 
TI86920083 
1186920237 
TI186920236 


T186920238 


T186920231 


TI86920223 


DE86901247 


DE86751015 
DE86751393 
DE86751386 


DE86009 134 


DE86751390 


DE86751020 
DE86751022 


DE86009564 
DE86009275 


T186901215 
T186901209 
TI86901 164 
TI86901212 


T186901250 


DE86009093 


DE86750883 


Distribution 
Category 
ND -90d 


ND -90f 


ND -90 


ND -97d 
ND -97 


ND -97 


ND -95 

ND -95d 
MN -95d 
ND -95d 


ND -95d 


ND -78 
ND -78 
ND -78 
ND -78 


ND -78 


ND -97 


ND -97 


ERA-11/12 / 296R 


Abstract 
Number 


11:26848 


11:27221 
11:27258 


11:27620 
11:27295 


11:27296 


11:27514 
11:27580 
11:27551 
11:27552 


11:27553 


11:27321 
11:27383 
11:27384 
11:27385 


11:27386 


11:29106 


11:27533 


11:28865 
11:27204 
11:29077 
11:29079 


11:29078 
11:27522 


11:27080 


11:28083 
11:29076 
11:27139 


11:28747 
11:28746 


11:29001 
11:28065 


11:27523 
11:26879 
11:27530 
11:27518 


11:27531 


11:27322 


11:27774 





297R / ERA-11/12 


Report Availability Abstract 
Number Source Number 


85/ E/ 21 NTIS (US Sales Only), PC A02/MF AOI; 1 DE86750885 11:28388 

85/ E/ 25 NTIS (US Sales Only), PC A02/MF AO1 DE86750882 11:27775 

85/ E/ 27 NTIS (US Sales Only), PC A07/MF A01 DE86751011 11:27387 

85/ E/ 28 NTIS (US Sales Only), PC A05/MF AO1 DE86751010 11:27370 

85/ E/ 33 NTIS (US Sales Only), PC A04/MF AO1 DE86751397 11:27388 
GR- 

84-23-31 NTIS (US Sales Only), PC A99/MF A01 DE86701677 11:28472 


See BMI-1985-072 DE86751396 11:27057 
See BMI-1985-081 DE86751398 11:27961 
See BMI-1985-089 DE86751116 11:27379 


NTIS (US Sales Only), PC A02/MF A01 DE86751414 11:28475 
NTIS (US Sales Only), PC A03/MF AO1 DE86751415 11:26972 
NTIS (US Sales Only), PC A08/MF AO1 DE86751014 11:27012 
NTIS (US Sales Only), PC A10/MF AOI DE86751418 11:27013 


NTIS (US Sales Only), PC A19/MF AOI DE86750983 11:28852 
NTIS (US Sales Only), PC A03/MF AO1 DE86751005 11:28907 
NTIS (US Sales Only), PC A03/MF AO1 DE86750986 11:28898 
NTIS (US Sales Only), PC A02/MF A0i DE86751003 11:28888 
NTIS (US Sales Only), PC A04/MF A01 DE86751016 11:28899 
NTIS (US Sales Only), PC A02/MF A01 DE86751004 11:28877 
NTIS (US Sales Only), PC A03/MF A01 DE86751006 11:28908 
NTIS (US Sales Only), PC A03/MF AO1 DE86751001 11:28147 
NTIS (US Sales Only), PC A02/MF AO1 DE86751013 11:28882 
NTIS (US Sales Only), PC A02/MF A0O1 DE86751000 11:28866 
NTIS (US Sales Only), PC A04/MF A0O1 DE86751002 11:28889 
GU-GI-B- 
222 See STU-80-5325A-B DE86751527 11:27472 
HEDL- 
7435 NTIS, PC A05/MF AO; 1 (GPO Dep.) : DE86009420 11:27621 
7545 NTIS, PC A03/MF AO01 (GPO Dep.) 99: 11:27622 
7546 NTIS, PC A03/MF A01 (GPO Dep.) .99: 11:27623 
7551 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: 11:29063 
7566 NTIS, PC A03/MF AO}; 1 (GPO Dep.) 99: 11:27624 
7569 NTIS, PC A02/MF AOI (GPO Dep.) .99: 11:27625 
7578 NTIS, PC A03/MF AO1 (GPO Dep.) .99: 11:27626 
HEDL-SA- 
3360-FP NTIS, PC A02/MF AOI; 1 (GPO Dep.) .99: DE85018211 11:27371 
3377-FP NTIS, PC A02/MF A01; 1 (GPO Dep.) .99: DE86009414 11:27014 
HETA- 
81-459-1603 See PB-86-144680/XAB 11:28603 
82-234-1602 See PB-86-145331/XAB 11:28510 
83-166-1594 See PB-86-145638/XAB 11:28304 
84-128-1601 See PB-86-144771/XAB 11:28292 
84-145-1604 See PB-86-145174/XAB 11:28297 
84-204-1600 See PB-86-145356/XAB 11:28300 
84-281-1607 See PB-86-145323/XAB 11:28298 
84-297-1609 See PB-86-143609/XAB 11:28288 
84-340-1606 See PB-86-145349/XAB 11:28299 
84-412-1612 See PB-86-145372/XAB 11:28302 
85-165-1605 See PB-86-144789/XAB 11:28293 
85-307-1608 See PB-86-145364/XAB 11:28301 
IAEA-R- 
2833-F NTIS (US Sales Only), PC A04/MF AO1 DE86701594 11:28517 
3020-F NTIS (US Sales Only), PC A02/MF AO1 DE86701589 11:28413 
IAEA-TECDOC- 
347 NTIS, PC A08/MF AOI; 1 (GPO Dep.) .99: DE86007412 11:27343 
ai 348 NTIS (US Sales Only), PC A04/MF A0O1 DE86701673 11:27964 
84/ 227 NTIS (US Sales Only), PC A03/MF AO1 DE86701750 11:28941 
84/ 228 NTIS (US Sales Only), PC A02/MF AO1 DE86701585 11:28226 
84/ 231 NTIS (US Sales Only), PC A02/MF AOI DE86701710 11:28957 
84/ 233 NTIS (US Sales Only), PC A02/MF A01 DE86701712 11:28958 
84/ 234 NTIS (US Sales Only), PC A02/MF AO1 DE86701713 11:28959 
84/ 236 NTIS (US Sales Only), PC A02/MF AO1 DE86701835 11:27729 
84/ 248 NTIS (US Sales Only), PC A03/MF AO1 DE86701751 11:28942 
85/ 16 NTIS (US Sales Only), PC A02/MF A01 DE86701836 11:27730 
85/ 26 NTIS (US Sales Only), PC A03/MF AO1 DE86701705 11:28960 
85/ 32 NTIS (US Sales Only), PC A02/MF AOI DE86701706 11:28983 
85/ 37 NTIS (US Sales Only), PC A02/MF AO1 DE86701752 11:27731 
85/ 39 NTIS (US Sales Only), PC A02/MF AO1 DE86701723 11:28822 
85/ 40 NTIS (US Sales Only), PC A02/MF AO1 DE86701753 11:27732 
85/ 41 NTIS (US Sales Only), PC A03/MF AOI DE86701714 11:28961 
85/ 43 NTIS (US Sales Only), PC A02/MF AOI DE86701717 11:28962 
85/ 46 NTIS (US Sales Only), PC A02/MF AO1 DE86701837 11:28943 
85/ 49 NTIS (US Sales Only), PC A02/MF AOl DE86701838 11:28944 
85/ 56 NTIS (US Sales Only), PC A03/MF AOl DE86701745 11:28689 
85/ 57 NTIS (US Sales Only), PC A02/MF AOI DE86701707 11:28963 
85/ 59 NTIS (US Sales Only), PC A02/MF AOI DE86701708 11:28964 
85/ 61 NTIS (US Sales Only), PC A02/MF AO1 DE86701754 11:27627 
85/ 64 NTIS (US Sales Only), PC A02/MF AOI DE86701724 11:28823 
85/ 69 NTIS (US Sales Only), PC A02/MF AOI DE86701739 11:28909 





9872 
9873 
10075 
10076 
10077 
10078 
10079 
10080 
10081 
10084 
10085 
10087 
10088 
INPE- 
654-PRE/ 817 
3469 
INS- 
505 
513 
514 
523 
IPEN-Pub- 
68 
76 


Availability 
Source 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 


See SAND-85-7160 


See DOE/ET/53088-231 
See DOE/ET/53088-232 


NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 


NTIS (US Sales Only), PC A02/MF AOI 


NTIS (US Sales Only), PC A05/MF AO1 
NTIS (US Sales Only), PC A12/MF AOI; 1 


NTIS (US Sales Only), PC A02/MF AOI 


See NEANDC(J)-117/U 
See NEANDC(J)-118/U 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC AO7/MF AO! 
NTIS (US Sales Only), PC A06/MF AOI 
NTIS (US Sales Only), PC AOS/MF AOI 
NTIS (US Sales Only), PC A09/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A06/MF AO1 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A0S/MF A0O1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A16/MF AOI 
NTIS (US Sales Only), PC A06/MF A0O1 
NTIS (US Sales Only), PC A05/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A0S/MF A01 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A22/MF A01 
NTIS (US Sales Only), PC A22/MF A01 
NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A06/MF AO! 


NTIS, PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO! 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOli 


DE86701709 
DE86701725 


DE86008876 


DE86008998 
DE86009228 


DE86701740 
DE86701726 
DE86701741 
DE86701727 
DE86701742 
DE86701715 


DE86701755 
DE86701728 
DE86701767 
DE86701729 
DE86701759 
DE86701756 
DE86701730 


DE86701694 


DE86751411 
DE86750896 


DE86701608 


T186901 123 
1186901207 


DE86701609 
DE86780443 
DE86701657 


DE86701602 
DE86701603 
DE86701604 
DE86701606 
DE86701574 
DE86701579 
DE86701575 
DE86701576 
DE86701564 
DE86701619 
DE86701620 
DE86701621 
DE86701685 
DE86701572 
DE86701571 
DE86701827 
DE86701821 
DE86701718 


DE86750985 
DE86751029 
DE86751403 
DE86751402 
DE86780440 
DE86701596 
DE86701597 
DE86701598 
DE86701599 
DE86701560 
DE86701611 
DE86701703 
DE86701704 
DE86701678 
DE86701679 


DE86701587 


DE86701561 
DE86701545 
DE86701557 
DE86701731 


DE86701822 
DE86701823 


ERA-11/12 / 298R 


Abstract 
Number 


11:28965 
11:28824 


11:26984 


11:28999 
11:29000 


11:28910 
11:28825 
11:28911 
11:28826 
11:28912 
11:28966 


11:28945 
11:28827 
11:29002 
11:28828 
11:29064 
11:28946 
11:28829 


11:28148 


11:27351 
11:27486 


11:28937 


11:28855 
11:28879 


11:28938 
11:28849 
11:28778 


11:28518 
11:28519 
11:27777 
11:27374 
11:27628 
11:27629 
11:27630 
11:27631 
11:27778 
11:28027 
11:28028 
11:28029 
11:28030 
11:26965 
11:26970 
11:27502 
11:28621 
11:28967 


11:27519 
11:28520 
11:26961 
11:27367 
11:27924 
11:27389 
11:27390 
11:27391 
11:27392 
11:28853 
11:28051 
11:27344 
11:27345 
11:28476 
11:28477 


11:28650 
11:28628 


11:28861 
11:28813 
11:28913 
11:28830 


11:27802 
11:27803 
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Report Availability Abstract 
Number Source Number 


77 NTIS (US Sales Only), PC A02/MF A01 DE86701824 11:27804 
aa NTIS (US Sales Only), PC A02/MF AO01 DE86701825 11:27805 
2/ 277 NTIS (US Sales Only), PC A03/MF AO1 DE86751392 11:29003 
ak 278 NTIS (US Sales Only), PC A02/MF AOI DE86751391 11:29004 
678 NTIS (US Sales Only), PC A13/MF AO1 DE86780446 11:29008 
697 NTIS (US Sales Only), PC A02/MF AO! DE86701509 11:29009 
700 NTIS (US Sales Only), PC A02/MF A01 DE86701761 11:29010 
ISD- 
295 NTIS, PC A03/MF AOI 11:27211 
IWGFPT- 
22 NTIS (US Sales Only), PC A15/MF A01 DE86701688 11:27357 
IWS- 
67.41 See PB-86-145448/XAB 11:28303 
145.14 See PB-86-145679/XAB 11:28305 
JA- 
5662 See AD-A-162295/0/KAB 11:27982 
5674 See AD-A-162291/9/XAB 11:27957 
JAERI-M- 
85-014 NTIS (US Sales Only), PC A02/MF A01 DE86701581 11:28351 
85-020 NTIS (US Sales Only), PC A03/MF A01 DE86701586 11:28227 
85-043 NTIS (US Sales Only), PC A03/MF A01 DE86701578 11:27685 
85-201 See DOE/ER/52103-3 99: DE86009383 11:29057 
86-029 See NEANDC(J)-117/U 1186901123 11:28855 
86-041 See NEANDC(J)-118/U 186901207 11:28879 
JET-R- 
85-01 NTIS (US Sales Only), PC A02/MF A01 DE86701763 11:29011 
85-02 NTIS (US Sales Only), PC A04/MF AOI DE86701764 11:29012 
E-4-85-425 NTIS (US Sales Only), PC A02/MF A01 DE86701652 11:28862 
R-2-84-821 NTIS (US Sales Only), PC A02/MF A01 DE86701664 11:28868 
R-3-85-280 NTIS (US Sales Only), PC A02/MF A01 DE86701654 11:28170 
R-4-84-488 NTIS (US Sales Only), PC A02/MF A01 DE86701659 11:28885 
R-9-85-258 NTIS (US Sales Only), PC A02/MF A01 DE86701683 11:28088 
R-10-85-217 NTIS (US Sales Only), PC A02/MF A01 DE86701702 11:28854 
eine NTIS (US Sales Only), PC A02/MF AOI DE86701693 11:28149 
1954 NTIS (US Sales Only), PC A22/MF AOI DE86751017 11:28927 
1965 NTIS (US Sales Only), PC All/MF A01 DE86751007 11:27372 
1991 NTIS (US Sales Only), PC A06/MF A01 DE86751404 11:27635 
Juel-Spez- 
264 NTIS (US Sales Only), PC A07/MF AO}; 1 DE86750905 11:27496 
287 NTIS (US Sales Only), PC A03/MF AOI DE86751384 11:27015 
288 NTIS (US Sales Only), PC A0S/MF AOI DE86751383 11:27636 
309 NTIS (US Sales Only), PC A03/MF A01 DE86750897 11:27088 
314 NTIS (US Sales Only), PC A0S/MF AOI DE86750999 11:28791 
315 NTIS (US Sales Only), PC AO7/MF AO1 DE86750982 11:28792 
320 NTIS (US Sales Only), PC A04/MF AOI; 1 DE86750904 11:27089 
323 NTIS (US Sales Only), PC A0S/MF AOI DE86751416 11:29116 
K/CSD/INF- 
85/ 24 NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE86006408 11:29117 
ns 3 NTIS, PC A03/MF AO1; 1 (GPO Dep.) DE86008968 11:27054 
238 NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE86003588 11:27315 
KAERI/MR- 
16/ 84 NTIS (US Sales Only), PC A0S/MF A01 DE86701691 MN -80 11:27373 
T1/ 84 NTIS (US Sales Only), PC A04/MF A01 DE86701680 MN -23 11:27066 
79/ 84 NTIS (US Sales Only), PC A02/MF A01 DE86701665 MN -4 11:27931 


430/ 84 NTIS (US Sales Only), PC A06/MF AOI DE86701828 MN -4 11:27848 
437/ 84 NTIS (US Sales Only), PC A05/MF AO1 DE86701692 MN -37 11:27983 
439/ 84 NTIS (US Sales Only), PC A0S5/MF AOI DE86701675 MN -23 11:28521 
444/ 84 NTIS (US Sales Only), PC A06/MF AOI DE86701690 MN -78 11:27329 
446/ 84 NTIS (US Sales Only), PC A03/MF A01 DE86701655 MN -34A 11:27637 
449/ 84 NTIS (US Sales Only), PC A23/MF AO1 DE86780438 MN -80 11:27393 
456/ 84 NTIS (US Sales Only), PC A03/MF AOI DE86701666 MN -86 11:26966 
83-21 NTIS (US Sales Only), PC A06/MF AOI DE86780444 MN -34A 11:28089 
84-1 NTIS (US Sales Only), PC A02/MF A01 DE86701614 MN -28 11:28090 
84-3 NTIS (US Sales Only), PC A02/MF A0i DE86701616 MN -28 11:28134 
84-6 NTIS (US Sales Only), PC A03/MF AOl DE86701612 MN -28 11:28091 
84-8 NTIS (US Sales Only), PC A02/MF AOI DE86701617 MN -28 11:28135 
84-11 NTIS (US Sales Only), PC A09/MF AOI DE86701613 MN -28 11:28092 

NTIS (US Sales Only), PC All/MF AOI DE86780447 MN -34D 11:28835 


NTIS (US Sales Only), PC A03/MF A01 DE86751399 11:27639 
NTIS (US Sales Only), PC A09/MF AO1 DE86751394 11:28522 
NTIS (US Sales Only), PC A03/MF AOI DE86751028 11:28136 
NTIS (US Sales Only), PC A12/MF A01 DE86751390 11:29076 
NTIS (US Sales Only), PC A04/MF AO1 DE86750987 11:28878 
NTIS (US Sales Only), PC A03/MF A01 DE86750995 11:28320 
NTIS (US Sales Only), PC A04/MF AOI DE86751387 11:27640 





KFK- ERA-11/12 / 300R 


Report Availability Distribution Abstract 
Number Source Category Number 


3906 NTIS (US Sales Only), PC A07/MF A01 DE86751009 MN -80 11:27394 
3912 NTIS (US Sales Only), PC A03/MF A0O1 DE86750997 MN -80 11:27348 
3922 NTIS (US Sales Only), PC A03/MF A01 DE86751015 MN -20d 11:29077 
3934 NTIS (US Sales Only), PC A06/MF AO1 DE86751400 11:27641 
3939 NTIS (US Sales Only), PC A08/MF AOI DE86750984 11:27686 
3941 NTIS (US Sales Only), PC A06/MF A0O1 DE86751385 11:27642 
3944 NTIS (US Sales Only), PC A04/MF A01 DE86751388 11:27337 
3945 NTIS (US Sales Only), PC A06/MF AOI DE86750994 11:28694 
3946 NTIS (US Sales Only), PC A04/MF A01 DE86751008 11:27395 
3948 NTIS (US Sales Only), PC A09/MF A01 DE86751401 11:27016 
3950 NTIS (US Sales Only), PC A03/MF AO1 DE86750998 11:27396 
3955 NTIS (US Sales Only), PC A12/MF AOI; 1 DE86750886 11:28262 
3957 NTIS (US Sales Only), PC A08/MF AO1 DE86751389 11:27058 
3967 NTIS (US Sales Only), PC A08/MF AO1 DE86751417 11:27338 
3968 NTIS (US Sales Only), PC A06/MF A01 DE86751012 11:27397 
3972 NTIS (US Sales Only), PC A0S/MF A01 DE86751386 11:29078 
3973 NTIS (US Sales Only), PC A04/MF A01 DE86750996 11:27398 
3979 NTIS (US Sales Only), PC A03/MF A01 DE86751393 11:29079 
3983 NTIS (US Sales Only), PC A03/MF AOI DE86751409 11:26975 

KFK-PEF- 

1 NTIS (US Sales Only), PC A09/MF AOI; 1 DE86750884 11:28562 

KFK-tr- 

694 NTIS (US Sales Only), PC A02/MF AOI DE86751412 11:27849 
695 NTIS (US Sales Only), PC A02/MF AOI DE86751406 11:27888 
696 NTIS (US Sales Only), PC A02/MF AOI DE86751405 11:27368 
KFKI- 
1985-65 NTIS (US Sales Only), PC A02/MF A01 DE86701558 11:28914 
1985-72 NTIS (US Sales Only), PC A02/MF A01 DE86701565 11:27806 
1985-73 NTIS (US Sales Only), PC A02/MF A01 DE86701566 11:27807 
1985-79 NTIS (US Sales Only), PC A02/MF AOI DE86701559 11:28915 
KU-HCOE-FL2-R- 
85-07 NTIS (US Sales Only), PC A02/MF AOI DE86751241 11:27643 
85-10 NTIS (US Sales Only), PC A02/MF A01 DE86751242 11:27644 
85-14 NTIS (US Sales Only), PC A02/MF AO01 DE86751240 11:27687 
85-15 NTIS (US Sales Only), PC A02/MF AO! DE86751239 11:27688 

KURRI-TR- 

235 NTIS (US Sales Only), PC A0S/MF AOI DE86780448 11:28352 
253 NTIS (US Sales Only), PC A03/MF A01 DE86701832 11:27645 

ad 254 NTIS (US Sales Only), PC A03/MF AOI DE86701605 11:27399 
10542-OBES NTIS, PC A02/MF AO1 (GPO Dep.) 
10607-MS NTIS, PC A03/MF AOl (GPO Dep.) 
10611 NTIS, PC A02/MF AOI (GPO Dep.) 
10630-PR NTIS, PC A02/MF AOi (GPO Dep.) 
10635-MS NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
10638-M See NUREG/CR-4497 
10644-PR NTIS, PC A03/MF AO1 (GPO Dep.) 
10655-C NTIS, PC A10/MF AOI; 1 
10671-MS NTIS, PC A07/MF AOI; 1 (GPO Dep.) 

LA-tr- 

86-13 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-15 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-16 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-17 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-18 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-19 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

LA-UR- 

86-180 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-554 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-801 NTIS, PC A02/MF AOl (GPO Dep.) 
86-806 NTIS, PC A02/MF A01 (GPO Dep.) 
86-811 NTIS, PC A02/MF AOI (GPO Dep.) 
86-815 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-837 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-840 NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
86-844 NTIS, PC A02; 3 

86-878 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-903 NTIS, PC A02; 3 

86-940 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-957 NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
86-964 NTIS, PC A02/MF AO1 (GPO Dep.) 
86-973 NTIS, PC A02/MF AOi (GPO Dep.) 
86-997 NTIS, PC A02/MF A01; 1 (GPO Dep.) 
86-1083 NTIS, PC A02/MF AOI (GPO Dep.) 
3275 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

LBL- 

14637 NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
18553 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
19246-Rev. NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
19445 NTIS, PC A04/MF AOI 

19675 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
19750 NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
19971 NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
20080 NTIS, PC A02/MF AOi (GPO Dep.) 


DE86008573 11:28623 
DE86008588 11:28629 
DE86009707 11:28150 
DE86008579 11:27067 
DE86009703 11:29080 
186009017 11:27060 
DE86009795 11:27049 
DE86008572 11:28053 
DE86009791 11:26946 


—— 


tet te tnt ts 
SS3333 
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DE86009492 11:27889 
DE86009487 MN -38 11:27977 
DE86009659 MN -28 11:28063 
DE86009660 MN -25 11:27679 
DE86009661 MN -34C 11:28178 
DE86009662 MN -38 11:27978 


tm tn 
83 


—_ te 


DE86006018 MN -32 11:29136 
DE86007384 MN -32 11:29137 
DE86008714 MN -34C 11:28859 
DE86008715 MN -34B 11:28651 
DE86008716 MN -20f 11:29013 
DE86008724 MN -20 11:29081 
DE86008726 MN -38 11:27984 
DE86008727 MN -10 11:27808 
DE86008728 MN -34C 11:28916 
DE86008723 MN -34C 11:28917 
DE86008731 MN -66b 11:27209 
DE86008737 MN -20c 11:27646 
DE86008741 MN -11 11:28512 
DE86008743 MN -32 11:29138 
DE86008744 MN -15 11:27059 
DE86008749 MN -66i 11:27205 
DE86008756 MN -34C 11:28890 
DE86000762 MN -32 11:29139 


ee et et et 


ess 838 Ses3sss & Sessssss Sse 


tk ke et ett 


DE86009354 MN -13 11:29107 
DE86009364 MN -70 11:27050 
DE86009395 MN -28 11:28097 
DE86009267 STD -34 11:28752 
DE86009369 MN -28 11:28151 
DE86009333 MN -95 11:27532 
DE86009352 MN -25 11:28171 
DE86009366 MN -59B 11:27554 
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20229 NTIS, PC A03/MF A01 (GPO Dep.) : DE86009260 11:27555 
20346 NTIS, PC A02/MF AO1 (GPO Dep.) .99: DE86009368 11:27556 
20374 NTIS, PC A02/MF A01 (GPO Dep.) .99: DE86009220 11:26849 
20526 NTIS, PC A02/MF A0O1 (GPO Dep.) -99: DE86009359 11:27647 
20571 NTIS, PC A08/MF A01; 1 (GPO Dep.) 99: DE86009396 11:27648 
20600 NTIS, PC A02/MF A0O1 (GPO Dep.) .99: DE86009222 11:28695 
20644 NTIS, PC A02/MF AOl1; 1 (GPO Dep.) 99: DE86008379 11:27689 
20711 NTIS, PC A02/MF AO1; 1 (GPO Dep.) 99: DE86009215 11:27949 
20712 NTIS, PC A07/MF AO01; 1 (GPO Dep.) 99: DE86009262 11:27950 
20727 NTIS, PC A02/MF AO1; 1 (GPO Dep.) .99: DE86009365 11:28696 
20741 NTIS, PC A02/MF AO1; 1 (GPO Dep.) 99: DE86009259 11:27540 
20757 NTIS, PC A03/MF A01 (GPO Dep.) -99: DE86009370 11:27649 
20759 NTIS, PC A02/MF AO1 (GPO Dep.) .99: DE86009263 11:29082 
20760 NTIS, PC A02/MF A01; 1 (GPO Dep.) .99: DE86009221 11:29083 
20766 NTIS, PC A04/MF AO1 (GPO Dep.) .99: DE86009261 11:27479 
20775 NTIS, PC A02/MF AOI; 1 (GPO Dep.) .99: DE86009266 11:26850 
20776 NTIS, PC A02/MF AO1; 1 (GPO Dep.) : DE86009264 11:26851 
20806 NTIS, PC A02; 3 DE86009371 11:26942 
20918 NTIS, PC A02/MF A01; 1 (GPO Dep.) : DE86009217 11:28067 
20946 NTIS, PC A03/MF AOI; 1 (GPO Dep.) 99: DE86009218 11:28068 
21038 NTIS, PC A02/MF AO1; 1 (GPO Dep.) 99: DE86009216 11:27650 
21103 NTIS, PC A02/MF AOI; 1 (GPO Dep.) .99: DE86009219 11:27965 
21128 NTIS, PC A10/MF A01; 1 (GPO Dep.) 99: DE86009080 11:28499 
21158 See SLAC-PUB-3889 99: DE86008586 11:28156 
21259 NTIS, PC All/MF A01; 1 (GPO Dep.) : DE86009634 11:27598 
21322 NTIS, PC A10/MF AOI; 1 (GPO Dep.) : DE86009948 11:27809 
LMF- 
114 NTIS, PC A23/MF A01; 1 (GPO Dep.) : DE86008522 11:28523 
LNRS- 
016/ 85 NTIS (US Sales Only), PC A02/MF A01 DE86701618 11:28137 
017/ 85 NTIS (US Sales Only), PC A03/MF A01 DE86701615 11:28098 
86-13 NTIS, PC A02/MF AO!; 1 (GPO Dep.) 99: DE86009072 11:27810 
MINTEK-M- 
231 NTIS (US Sales Only), PC A02/MF AOI; 1 DE86901290 11:27811 
MLM- 
3344-0) NTIS, PC A03; 3 DE86009250 11:28953 
3345-OP NTIS, PC A02/MF AO1 (GPO Dep.) 99: DE86009252 11:27966 
3346-OP NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE86009251 11:27967 


86-14585 NTIS, PC A09/MF AOI 11:27985 
86-14613 NTIS, PC A03/MF AO1 11:27690 
86-15122 NTIS, PC A03/MF AO1 11:27537 
86-15219 NTIS, PC A0S/MF AO1 11:28652 
86-15223 NTIS, PC A0S/MF AO1 11:28653 
86-15224 NTIS, PC A02/MF AO1 11:28654 
86-15235 NTIS, PC A03/MF AO1 11:28655 
86-15237 NTIS, PC A02/MF AOI 11:28656 
86-15337 NTIS, PC A04/MF AOI 11:27942 
86-15359 NTIS, PC A03/MF AOl1 11:27651 
86-15378 NTIS, PC A02/MF AOl 11:28031 
86-15391 NTIS, PC A03/MF AO1 11:27719 
86-15396 NTIS, PC A02/MF AO1 11:27691 
86-15397 NTIS, PC A02/MF AOi 11:27692 
86-15625 NTIS, PC A08/MF A0O1 11:28015 
86-15658 NTIS, PC A02/MF AOI 11:27996 
86-15680 NTIS, PC A02/MF AOi 11:28032 
86-15731 NTIS, PC A02/MF AO1 11:27136 
NASA-CP- 
2373 NTIS, PC A20/MF A01 11:27951 
NASA-CR- 
171447 NTIS, PC A02/MF A01 11:28676 
175072 See DOE/NASA-0342-2 .99: 11:27588 
175682 NTIS, PC A03/MF AO1 11:27137 
175683 NTIS, PC A03/MF AO1 11:27138 
175713 NTIS, PC A03/MF AO1 11:27913 
NASA-TM- 
77872 NTIS, PC A02/MF AO1 11:27590 
87274 See DOE/NASA/501 12-65 99: DE86008796 11:27684 
NBSIR- 
83-2724 See EMPA-212 DE86005615 11:27550 
NCAR/CT- 
93 See PB-86-144078/XAB 11:28289 
ND-R- 
1194(S) British Library Lending Division, Boston Spa, 11:27968 
Wetherby, LS23 7BQ 
1237(R) Risley Nuclear Power Development Establishment, TI86901183 11:27339 
UKAEA, Risley, Warrington, England WA3 6AT 


117/ U Information Div., Dept. of Technical Information, T186901123 11:28855 
JAERI, Tokai-mura, Naka-gun, Ibaraki-ken, Japan 

118/ U Japanese Atomic Energy Research Institute, Tokai- 1186901207 - 11:28879 
mura, Naka-gun, Ibaraki-ken 319-11, Japan 
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Availability 
Source 


tt of Resources and Energy, GPO Box 


858, Canberra, ACT 2601 
NTIS (US Sales Only), PC A05/MF A01 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 


NTIS (US Sales Only), PC A18/MF A01 
NTIS (US Sales Only), PC A08/MF AOI 


NTIS (US Sales Only), PC A02/MF AO1 
NTIS, PC A05/MF A01; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS (US Sales Only), PC A09/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A06/MF AO\; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AO\; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A99/MF AOI; 1 
NTIS (US Sales Only), PC A10/MF AOI; 1 
NTIS (US Sales Only), PC A08/MF AOI; 1 
NTIS (US Sales Only), PC A10/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Oniy), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 


State of Utah Natural Resources, 355 W. North 


Temple, Salt Lake City, UT 84180 

NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS (US Sales Only), PC A10/MF AOI; 1 


NTIS (US Sales Only), PC A08/MF AOI 
NTIS (US Sales Only), PC A05/MF A01 


See AD-A-163075/5/XAB 
NTIS, PC A03/MF A01 (GPO Dep.) 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A06/MF A01 


NTIS, PC A03/MF AO! - GPO 
NTIS, PC A04/MF AOI - GPO 
NTIS, PC A24/MF A01 - GPO 
NTIS, PC A10/MF A01 - GPO 
NTIS, PC A02/MF AO! - GPO 
NTIS, PC A04/MF A01 - GPO 
NTIS, PC A07/MF AOI - GPO 
NTIS, PC A23/MF AOl - GPO 
NTIS, PC A05/MF AO! - GPO 
NTIS, PC A18/MF AOl - GPO 


NTIS, PC A06/MF AOI - GPO 
NTIS, PC A12/MF A0O1 - GPO 
NTIS, PC A15/MF AOI - GPO 
NTIS, PC A03/MF AOl - GPO 
NTIS, PC A02/MF A01 - GPO 
NTIS, PC A05/MF AOI - GPO 
NTIS PC E03/MF $14.45 - GPO 
NTIS, PC A04/MF A01 - GPO 
NTIS, PC A07/MF A0O1 - GPO 
NTIS, PC A04/MF AOI - GPO 
NTIS, PC A03/MF AO1 - GPO 
NTIS, PC A03/MF A0Ol - GPO 
NTIS, PC A07/MF AO1 - GPO 


NTIS, PC A04/MF A01; 1 (GPO Dep.) 


NYSERDA, Two Rockefeller Plaza, Albany, NY 
12223 


NTIS (US Sales Only), PC A07/MF AOI; 1 


NTIS (US Sales Only), PC A02/MF AO1 


DE86701684 


DE86009680 
DE86007991 
DE86009679 
DE86009255 


DE86701567 
DE86701593 


DE86780439 
DE86008257 


DE86750895 
DE86750899 
DE86750901 
DE86750902 
DE86750903 
DE86750906 
DE86750907 
DE86750908 
DE86750910 
DE86750911 
DE86901048 
DE86901049 
DE86901058 
DE86901113 
DE86901114 
DE86901115 
DE86901118 
DE86901119 
TI186901191 


DE86901260 
DE86901261 
DE86901262 


DE86701610 
DE86701746 


DE86009119 


DE86701568 
DE86701667 


T186901 101 
T186901298 
TI186901208 
1186901237 
T186901159 
T186901263 
T186901089 
T186901281 
TI86901104 
T186901125 


TI86009579 
T186901155 
TI86009384 
T186007923 
T186009059 
T186004196 
T186009287 
1186009257 
T186009728 
T186009017 
TI86008859 
1186009737 
T186901282 


DE86009 165 


TI86901186 


DE86900507 


DE86900564 


ERA-11/12 / 302R 


Abstract 
Number 


11:26890 


11:28099 


11:26927 
11:26928 
11:26940 
11:26945 


11:27812 
11:28353 


11:28355 
11:26941 


11:27482 
11:28414 
11:27212 
11:26934 
11:27497 
11:26891 
11:27506 
11:27210 
11:27581 
11:27499 
11:28856 
11:28753 
11:28054 
11:27516 
11:29108 
11:27582 
11:27517 
11:27521 
11:27503 


11:28869 
11:28478 
11:28857 


11:28016 
11:28697 


11:28673 
11:29014 


11:27813 
11:26976 


11:27400 
11:27510 
11:27511 
11:27401 
11:27017 
11:27402 
11:26967 
11:27316 
11:27055 
11:27056 


11:27403 
11:27404 
11:27405 
11:27850 
11:27406 
11:27407 
11:27408 
11:27352 
11:27409 
11:27060 
11:27410 
11:27061 
11:27740 


11:28184 


11:28278 


11:27534 


11:27297 
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OAEP- 

1-107 NTIS (US Sales Only), PC A03; 3 DE86901111 11:28513 
OEFZS- 

4324 NTIS (US Sales Only), PC A02/MF AO1 DE86701601 11:27051 
ON- 

03/ 83 NTIS (US Sales Only), PC A03/MF AO1 DE86701656 11:28657 
ORNL- 

6198 NTIS, PC A13/MF AOI; 1 (GPO Dep.) : DE86008423 11:28564 

6199 See NUREG/CR-4309 1186007923 11:27850 

6212 NTIS, PC A02/MF AOI (GPO Dep.) : DE86007882 11:29140 

6233 NTIS, PC A15/MF AOI; 1 (GPO Dep.) : DE86008944 11:28698 

6253 NTIS, PC A10/MF AOI; 1 (GPO Dep.) : DE86008943 11:28279 
ORNL/NSIC- 

200-Vol.5-No.3 See NUREG/CR-2000-Vol.5-No.3 T186009579 11:27403 
ORNL/Sub- 

81-7685/ 01-77 NTIS, PC A10/MF AO1; 1 (GPO Dep.) .99: DE86009563 11:27652 

85-97343/ 1 NTIS, PC A05/MF AOI; 1 (GPO Dep.) .99: DE86008950 11:28643 
ORNL-TM- 

4248 NTIS, PC A06/MF AOI; 1 (GPO Dep.) : DE86008610 11:28017 

9643 NTIS, PC A05/MF AOI; 1 (GPO Dep.) .99: DE86007080 11:28928 

9869 NTIS, PC A03/MF A01; 1 (GPO Dep.) : DE86008951 11:29015 

9921 NTIS, PC A05/MF AOI; 1 (GPO Dep.) : DE86008948 11:28033 
ORO- 

4180-5 See DOE/EV/04180-5 : DE86009322 11:28324 
OSHA/RP- 

86/ 001 See PB-86-144920/XAB 11:28295 
PATENTS-US- (US: Commissioner of Patents, Washington, D.C. 

20231, USA, $1.00 per copy. Government Patent Ap- 
plications available from NTIS) 


4,567,452 
4,568,111 
4,568,515 
4,570,456 
4,572,797 
4,572,864 


85-173425 
86-115094/ XAB 
86-119070/ XAB 
86-126703/ XAB 
86-126828/ XAB 
86-127107/ XAB 
86-129780/ XAB 
86-129798/ XAB 
86-130010/ XAB 
86-130341/ XAB 
86-131240/ XAB 
86-133840/ XAB 
86-135746/ XAB 
86-136066/ XAB 
86-137080/ XAB 
86-137684/ XAB 
86-139532/ XAB 
86-140563/ XAB 
86-140902/ XAB 
86-141298/ XAB 
86-143609/ XAB 
86-143997/ XAB 
86-144078/ XAB 
86-144607/ XAB 
86-144649/ XAB 
86-144672/ XAB 
86-144680/ XAB 
86-144771/ XAB 
86-144789/ XAB 
86-144862/ XAB 
86-144920/ XAB 
86-145166/ XAB 
86-145174/ XAB 
86-145323/ XAB 
86-145331/ XAB 
86-145349/ XAB 
86-145356/ XAB 
86-145364/ XAB 
86-145372/ XAB 
86-145398/ XAB 
86-145448/ XAB 
86-145505/ XAB 
86-145588/ XAB 
86-145638/ XAB 
86-145679/ XAB 
86-145794/ XAB 
86-150398/ XAB 
903604 


NTIS, PC A03/MF AO1 
NTIS, PC A08/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl1 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF AOI 
NTIS, PC A03/MF AOl1 
NTIS MF AOl 

NTIS, PC A05/MF AOI 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A06/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A09/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A08/MF AO1 
NTIS, PC A02/MF A0i 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AOl1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A12/MF AOl1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A02/MF AOi 
NTIS, PC A04/MF A01 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF A0l 
NTIS, PC A03/MF AOI 
NTIS, PC A03/MF A0O1 
NTIS, PC A04/MF AO1 
See DOE/TIC/EGC-85/4 


E 1.99: DE86003114 


11:28117 
11:27359 
11:27364 
11:27560 
11:28392 
11:27473 


11:28280 
11:27583 
11:28281 
11:28282 
11:28283 
11:27597 
11:28389 
11:28284 
11:26868 
11:28410 
11:27524 
11:28405 
11:28152 
11:28285 
11:28286 
11:27093 
11:28565 
11:28287 
11:26915 
11:28566 
11:28288 
11:28500 
11:28289 
11:28290 
11:28291 
11:28336 
11:28603 
11:28292 
11:28293 
11:28294 
11:28295 
11:28296 
11:28297 
11:28298 
11:28510 
11:28299 
11:28300 
11:28301 
11:28302 
11:27139 
11:28303 
11:28049 
11:27584 
11:28304 
11:28305 
11:27290 
11:26909 
11:27505 
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Availability Distribution Abstract 
Source Category Number 


NTIS (US Sales Only), PC A07/MF AOI DE86701841 MN -51 11:26962 
See DOE/ET/51013-174 : DE86009074 MN -20 11:28997 
NTIS, PC A03/MF A0O1 (GPO Dep.) : DE86009046 MN -20f 11:29016 


See DOE/ET/5 1013-166 T186009044 ND -20f 11:28996 
See DOE/ET/51013-173 99: DE86009075 MN -20 11:29060 


NTIS (US Sales Only), PC A08/MF AOI DE86780437 MN -86 11:27298 


NTIS, PC All/MF AOl1; 1 (GPO Dep.) 99: DE86008964 MN -70 11:27018 
NTIS, PC A07/MF A01; 1 (GPO Dep.) .99: DE86009670 MN -70 11:27019 
See NUREG/CR-4516 1186009737 MN -15 11:27061 
See NUREG/CR-4387 1186004196 MN -78 11:27407 
NTIS, PC A05/MF A01; 1 (GPO Dep.) : DE86008567 MN -66 11:27206 
See NUREG/CR-4484 T186009257 MN -78 11:27352 
NTIS, PC A03/MF A01 (GPO Dep.) ; DE86009040 MN -70 11:27653 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 99: DE86009042 MN -70 11:26979 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: DE86008839 MN -95 11:27558 
NTIS, PC A02/MF A01; 1 (GPO Dep.) .99: DE86009730 MN -37 11:28034 
NTIS, PC A04/MF A01; 1 (GPO Dep.) .99: DE86009880 MN -13 11:29109 
NTIS, PC A04/MF A01; 1 (GPO Dep.) : DE86009346 MN -4 11:27911 


NTIS, PC Al4/MF A011; 1 (GPO Dep.) 99: DE86008193 MN -70 11:27020 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE86007716 MN -32 11:29141 
NTIS, PC A17/MF AOI; 1 (GPO Dep.) .99: 1DE86009204 MN -61D 11:27140 


NTIS (US Sales Only), PC A10/MF AOI; 1 DE85900901 MN -2 11:27346 


See DOE/ER/52103-3 
See DOE/ER/52103-4 


DE86009383 MN -20d 11:29057 
DE86009291 MN -20 11:29058 


—_ 


SSSSS3e 3% 


NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 


DE86009755 STD -20f 11:29084 
DE86009754 STD -20 11:29017 
DE86009756 STD -20g 11:29018 
DE86009747 STD -20f 11:29019 
DE86009746 STD -20 11:29020 
DE86009748 STD -20f 11:29021 
DE86009752 STD -20g 11:29022 


HMMs me 


NTIS (US Sales Only), PC A03/MF AO1 DE86751413 MN -37 11:28153 


See KFK-3878 DE86751387 MN -25 11:27640 
See KFK-3948 DE86751401 MN -86 11:27016 


See CEGB-TPRD/B-0652/N85 DE86701668 MN -25 11:27320 
85-956933 See DOE/ID/12540-1 99: DE86008141 MN -95e 11:27579 


84-003 Rutherford Appleton Laboratory Chilton, Didcot, 7186901219 ND -34D 11:28814 
Oxon, OX11 OQX, England 
84-007 Rutherford Appleton Laboratory, Chilton, Didcot, 1186901220 ND -34D 11:28836 
Oxon, OX11 OQX, England 
Rutherford Appleton Laboratory, Chilton, Didcot, 1186901221 ND -34D 11:28837 
Oxon, OX11 OQX, England 
84-018 Rutherford Appleton Laboratory, Chilton, Didcot, 1186901227 ND -34D 11:28793 
Oxon, OX11 OQX, England 
84-025 Rutherford Appleton Laboratory, Chilton, Didcot, T186901222 ND -28 11:28154 
Oxon, OX11 OQX, England 
84-053 Rutherford Appleton Laboratory, Chilton, Didcot, 1186901223 ND -34D 11:28794 
Oxon, OX11 OQX 
84-078 Rutherford Appleton Laboratory, Chilton, Didcot, 1186901228 ND -34D 11:28795 
Oxon, OX11 OQX, England 
84-096 Rutherford Appleton Laboratory, Chilton, Didcot, TI86901226 ND -34D 11:28796 
Oxon, OX11 OQX 11, England 
85-090 NTIS (US Sales Only), PC A02/MF A01 DE86701732 MN -34D 11:28838 
ap con NTIS (US Sales Only), PC A02/MF AO1 DE86701831 MN -25 11:27969 
122131-001 NTIS, PC A02/MF AOI (GPO Dep.) : DE86009434 MN -13 11:29110 
REG/G- 
1.23-Rev.1 Nuclear Regulatory Commission Washington, DC : 1186901251 MN -78 11:27342 
20555 (GPO Dep.) 
RERF-TR- 


8-82 NTIS (US Sales Only), PC A03/MF AO1 DE86701591 11:28524 
3851 NTIS, PC A03; 3 DE86009 145 11:27654 
3870 NTIS, PC A02/MF AOI (GPO Dep.) E 1.99: DE86009341 11:27814 
3876 NTIS, PC A02/MF A01l (GPO Dep.) 1.99: DE86009618 11:27062 
3922 NTIS, PC A02/MF AOI (GPO Dep.) E 1.99: DE86009330 11:28525 
3934 NTIS, PC A03/MF A01; 1 (GPO Dep.) 1.99: DE86009643 11:27815 
3968 NTIS, PC A02/MF AOl (GPO Dep.) E 1.99: DE86009329 11:27816 
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Report 
Number 


RHO-BW-SA- 
318-P 
451-FP-Rev.1 
RHO-PB-SR- 
10-B-WM-FEB-86 
10-B-WM-JAN.86 
RHO-WM-TI- 
1-P 
RISO-M- 
2500 
2530 


84-1706 
SAND- 
83-1912 
85-1251 
85-1323 
85-1796 
85-1805 
85-1992 
85-2017C 
85-2038C 
85-2039 
85-2128C 
85-2148C 
85-2178 
85-2282 
85-2323C 
85-2360 
85-2424 
85-2447C 
85-2459C 
85-2463C 
85-2482 
85-2562C 
85-2570C 
85-2581C 
85-2762 
85-2768 
85-2775 
85-7009 
85-7012 
85-7013 
85-7104 
85-7160 
86-0194 
86-0304 
86-0382C 
86-0403 
86-0514 
86-0690C 
86-0763C 
86-0764C 
86-0803C 
86-0817C 
86-0818C 
86-0868C 
86-0906C 
86-0915C 
86-7027 
86-7077C 
86-8204 
86-8213 
86-8216 


Availability 
Source 


NTIS, PC A04/MF AO01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 


NTIS, PC A07; 3 (GPO Dep.) 
NTIS (US Sales Only), PC A02/MF AO1 


NTIS (US Sales Only), PC A02/MF AOI; 1 


NTIS (US Sales Only), PC A07/MF AOI; 1 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF AOI 


NTIS, PC A04/MF AO1 
See AD-A-162706/6/XAB 


NTIS PC B03/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 
See NUREG/CR-4514 

NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOi (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A05/MF AOI (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep) 
NTIS, PC A04/MF AOI; 1 (G 
NTIS, PC A04/MF AOI; 1 (G 
NTIS, PC A08/MF AOI; 1 (G 
NTIS, PC A03/MF A01 (GPO 
NTIS, PC A02/MF AOI; 1 (G 
NTIS, PC A02/MF AOI; 1 (G 
NTIS, PC A02/MF AOI; 1 (G 
NTIS, PC A04/MF AOI; 1 (G 
NTIS, PC A02/MF AOI; 1 (G 
NTIS, PC A02/MF AOI; 1 (G 
NTIS, PC A02/MF AOI; 1 (G 
NTIS, PC A02/MF AO1 (GPO 
NTIS, PC A03/MF AOI; 1 (G 
NTIS, PC A02/MF A01 (GPO 
NTIS, PC A02/MF AOI; 1 (G 
NTIS, PC A02/MF AOI; 1 (G 
NTIS, PC A02/MF AOI; 1 (G 
NTIS, PC A03/MF AO! (GPO Dep.) 
NTIS, PC A03/MF AC! (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
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NTIS, PC A04/MF AO1; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 


MOM MOM oo 


ee ee ee ee ee ll el el el el el el al el el ee 


m om 
3 3 


SSSSSSSSSSSSSSSSSSSEESSESSSEESEsssssssssssss sy 


DE86009122 
DE86009763 


DE86009233 
DE86009375 


DE86009174 


DE86701686 
DE86751515 


DE86901248 


DE86701719 
DE86701733 
DE86701720 
DE86701734 
DE86701743 
DE86701744 
DE86701735 
DE86701736 
DE86701737 


DE86009467 
DE86009539 
TI186008859 

DE86009674 
DE86009548 
DE86009555 
DE86009282 
DE86009380 
DE86009547 
DE86001321 
DE86005172 
DE86009550 
DE86007473 
DE86002124 
DE86009554 
DE86009560 
DE86009629 
DE86009092 
DE86008774 
DE86009541 
DE86009278 
DE86009089 
DE86009376 
DE86009545 
DE86008866 
DE86009549 
DE86009551 
DE86009543 
DE86009979 
DE86009553 
DE86008876 
DE86007632 
DE86009559 
DE86007141 
DE86009784 
DE86009561 
DE86007631 
DE86009283 
DE86009100 
DE86008779 
DE86009280 
DE86009285 
DE86009028 
DE86009381 
DE86009027 
DE86009544 
DE86008778 
DE86009606 
DE86008838 
DE86009608 


DE86004443 
DE86004435 


DE86004445 


SERI/TP- 


Abstract 
Number 


11:28624 
11:27021 


11:27022 
11:27023 


11:27024 


11:28035 
11:27213 


11:28658 


11:28968 
11:28839 
11:28969 
11:28840 
11:28918 
11:28919 
11:28841 
11:28842 
11:28843 


11:28371 
11:28936 


11:27052 
11:27154 
11:27410 
11:27025 
11:27480 
11:27063 
11:27997 
11:27970 
11:27952 
11:27064 
11:27953 
11:27954 
11:28042 
11:29142 
11:29111 
11:27971 
11:27741 
11:28929 
11:27851 
11:28644 
11:27655 
11:27656 
11:29085 
11:28984 
11:26947 
11:27168 
11:27155 
11:27156 
11:27157 
11:28630 
11:26984 
11:28631 
11:29143 
11:27065 
11:28185 
11:28043 
11:28632 
11:27657 
11:29086 
11:28044 
11:28018 
11:28019 
11:26929 
11:27658 
11:27955 
11:27158 
11:28625 
11:27659 
11:26910 
11:27716 


11:28362 
11:27159 


11:27187 





SERI/TR- 


Report 
Number 


252-2641 


210/ E-14 
SHR- 

0012345/ XAB 
SLAC- 

292 

293 

294 

295 
SLAC/AP- 

48 
SLAC-CN- 


132/ 85 


80-5325A-B 
168 
THD-WT- 
85.JD 
TNO-REP- 
1983 


0084A(5940-06) -3 


0272 
TVA/OACD- 

83/ 14 

85/ 2 

85/ 14 

85/ 15 
TVA/ONRED/LER- 

86/7 
TVA/PUB- 

86/ 14 

86/ 15 

86/ 16 

86/ 18 
UCID- 

19663-85-Vol.1 

19663-85-Vol.2 

20090 

20350-Vol.1 

20577 

20622-86-2 

20667 

20691 

20707 

20723 

20731 


Availability 
Source 


NTIS, PC A04/MF A0O1; 1 (GPO Dep.) 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS, PC A05/MF AO1 


NTIS, PC A04/MF AOl1; 1 (GPO Dep.) 
NTIS, PC A07/MF A01; 1 (GPO Dep.) 
NTIS, PC A07/MF A01 (GPO Dep.) 

NTIS, PC A03/MF A01; 1 (GPO Dep.) 


NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 


NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 


NTIS, PC A04/MF AO1; 1 (GPO Dep.) 
See LBL-20806 


NTIS (US Sales Only), PC A04/MF AOI 

United Kingdom Atomic Energy Authority, 
Wigshaw Lane, Culcheth, Warrington, WA3 4NE 
pound 4.00 

United Kingdom Atomic Energy Authority, 
Wigshaw Lane, Culcheth, Warrington, WA3 4NE 
4.00 po 

United Kingdom Atomic Energy Authority, 
Wigshaw Lane, Culcheth, Warrington WA3 4NE 
United Kingdom Atomic Energy Authority, 
Wigshaw Lane, Culcheth Warrington WA 34NE- 
England 

United Kingdom Atomic Energy Authority, 
Wigshaw Lane, Culcheth, Warrington WA3 4NE 
United Kingdom Atomic Energy Authority, 
Wigshaw Lane, Culcheth, Warrington, WA3 4NE 


NTIS (US Sales Only), PC A02/MF AO1 

See OEFZS-4324 

NTIS (US Sales Only), PC A06/MF AOI; 1 

NTIS (US Sales Only), PC A02/MF A01 

TH Delft, P.O. Box 98, 2600 MG Delft, Netherlands 
NTIS (US Sales Only), PC A13/MF A01 

See AD-A-163210/8/XAB 

See SAND-85-7160 


NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A05/MF AO}; 1 

NTIS, PC A02/MF AOI; 1 

NTIS, PC A02/MF A0O1 


NTIS, PC A06/MF AOI; 1 (GPO Dep.) 


NTIS, PC All/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 
NTIS, PC A09/MF AOI; 1 
NTIS, PC A02/MF AOI; 1 


NTIS, PC A20/MF AOI; 1 (GPO Dep.) 
NTIS, PC A16/MF AOI; 1 (GPO Dep.) 
NTIS PC E15/MF $33.15; 1 (GPO Dep.) 
See NUREG/CR-4179-Vol.1 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF AO1; 1 (GPO Dep.) 
NTIS, PC A06/MF AO! (GPO Dep.) 
NTIS, PC A02/MF AOi; 1 (GPO Dep.) 


—— 
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DE86004432 


DE86750894 


DE86009666 
DE86009733 
DE86009667 
DE86009326 


DE86009176 
DE86009774 


DE86009197 
DE86008586 
DE86009201 
DE86008534 
DE86009200 


DE86009084 
DE86009371 
DE86701682 
TI86901198 


TI86901200 


T186901201 


T186901206 


TI86901205 


T186901203 


DE86701595 
DE86701601 
DE86751527 


DE86701577 


DE86780441 


DE86008876 


DE86009649 
DE86901148 
DE86901144 
DE86901277 


DE86009569 


DE86009036 
DE86901129 
DE86901139 
DE86901140 


DE86009613 
DE86009600 
DE86005298 
T186009384 

DE86008 148 
DE86009393 
DE86008789 
DE86008787 
DE86009931 
DE86009620 
DE86009785 
DE86009932 
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Abstract 
Number 


11:27171 
11:28726 
11:27498 
11:28754 
11:28755 
11:28756 
11:28055 
11:28100 
11:28101 
11:28155 
11:28156 
11:28056 
11:28157 
11:28057 
11:28985 
11:26942 
11:27972 
11:27956 
11:27411 


11:28986 


11:27973 


11:27695 


11:27946 


11:28356 
11:27051 
11:27472 
11:27660 
11:27200 
11:28533 
11:28674 
11:26984 


11:27090 
11:28514 
11:27943 
11:27160 


11:27161 


11:28390 
11:28391 
11:27091 
11:27852 


11:27696 
11:27703 
11:28633 
11:27405 
11:28883 
11:27894 
11:28186 
11:27599 
11:28699 
11:29087 
11:26852 
11:29023 
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Report Availability Abstract 
Number Source Number 


UCLA-ENG- 
85-37 See DOE/ER/52103-3 : 11:29057 
86-21 See DOE/ER/52103-4 : 11:29058 
UCRL- 

12273 NTIS, PC A02/MF AOI; 1 (GPO Dep.) : 11:28540 
15752 NTIS, PC A02/MF AOI; 1 (GPO Dep.) : 11:28700 
15753 NTIS, PC A03/MF AO01 (GPO Dep.) : 11:29024 
15771 NTIS, PC A02/MF AOI; 1 (GPO Dep.) : 11:29144 
15772 NTIS, PC A02/MF AOI (GPO Dep.) : 11:29145 
15773 NTIS, PC A03/MF A01 (GPO Dep.) : 11:29146 
15784 NTIS, PC A02/MF AOI; 1 (GPO Dep.) : 11:27742 
15792 NTIS, PC A02/MF AO1 (GPO Dep.) : 11:28172 
15793 NTIS, PC A04/MF AOI; 1 (GPO Dep.) : 11:28987 
50400-Vol.27 NTIS, PC A04/MF AOI; 1 (GPO Dep.) 99: 11:28930 
52000-86-2 NTIS, PC A03/MF AOI; 1 (GPO Dep.) 99: 11:28173 
53681 NTIS, PC A10/MF AOI; 1 (GPO Dep.) 99: 11:28947 
53690 NTIS, PC A02/MF AOI; 1 (GPO Dep.) : 11:28860 
53694 NTIS, PC A02/MF AOl (GPO Dep.) : 11:28970 
53705 NTIS, PC A02/MF AOI (GPO Dep.) : 11:28187 
53718 NTIS, PC A03/MF AOI; 1 (GPO Dep.) : 11:28102 
91658 NTIS, PC A02/MF AO1 (GPO Dep.) : 11:29088 
92562 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: 11:28971 
93191 NTIS, PC A02/MF AO1 (GPO Dep.) 99: 11:29089 
94003 NTIS, PC A02/MF AOI; 1 (GPO Dep.) : 11:29090 
94111 NTIS, PC A02/MF AOI; 1 (GPO Dep.) : 11:28174 
94155 NTIS, PC A02/MF AOI; 1 (GPO Dep.) : 11:28103 
94241 NTIS, PC A02/MF A0i (GPO Dep.) : 11:29025 
94257 NTIS, PC A02/MF AOI; 1 (GPO Dep.) : 11:29091 
94268 NTIS, PC A02/MF AOI (GPO Dep.) 99: 11:29092 
94272 NTIS, PC A03/MF AOl1; 1 (GPO Dep.) : 11:26968 
94337 NTIS, PC A02/MF A01 (GPO Dep.) : 11:29093 
94354 NTIS, PC A02/MF AO1 (GPO Dep.) 99: 11:28701 
94415 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: 11:29147 
94429 NTIS, PC A02/MF AOI (GPO Dep.) : 11:28702 
94430 NTIS, PC A02/MF AOI; 1 (GPO Dep.) : 11:28863 
94447 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: 11:29118 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 99: 11:27944 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) : 11:27945 


See PB-86-145588/XAB 11:27584 
NTIS, PC A03/MF AO1; 1 (GPO Dep.) : 1DE86009271 11:28626 
NTIS, PC A05/MF A0O1; 1 (GPO Dep.) : DE86009104 11:27026 
NTIS (US Sales Only), PC A0S/MF AO1 DE86701573 11:26980 
See KFK-3840 DE86751390 11:29076 
See DOE/ER/53104-T6 : DE86008946 11:28992 
See DOE/ER/53104-T8 : DE86009168 11:28994 
See DOE/ER/53104-T7 : DE86008949 11:28993 
See DOE/ER/53104-T5 : DE86009463 11:28991 


NTIS (US Sales Only), PC A02/MF AOI DE86701721 11:28972 


NTS (US Sales Only), PC A03/MF AOI; 1 DE86751564 11:27596 


NTIS, PC A03/MF A0O1 (GPO Dep.) : DE86009464 11:27559 
NTIS, PC A13/MF AO1; 1 (GPO Dep.) : DE86009272 11:27340 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) : DE86009144 11:27475 


NTIS (US Sales Only), PC A02/MF AO1 DE86701570 11:27932 
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File No. 


DE85010674 
DE85010852 
DE85012473 
DE85018211 
DE85018365 
DE85900901 
DE85902032 
DE86000273 
DE86000277 
DE86000278 
DE86000762 
DE86001022 
DE86001039 
DE86001043 
DE86001057 
DE86001063 
DE86001068 
DE86001074 
DE86001076 
DE86001321 
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DOE/RECON SYSTEM 


COMPUTER SEARCH 
SERVICE 


DOE/RECON is an interactive 
on-ine information retrieval 
system developed to provide 
rapid and easy access to 
energy-related data bases. It is 
available to DOE and contrac- 
tor offices and to other federal 
government and state agen- 
cies with energy-related mis- 
sions. The acronym RECON 
stands for REmote CONsole, 
which signifies that the system 
can be accessed by users 
located at various sites across 
the United States. 


The system permits users to 
carry on a dialogue with the 
computer. This dialogue allows 
browsing through large data 
bases and can result in 
retrieval of citations which 
answer specific needs. Desired 
information can be selectively 
retrieved via simple yet power- 
ful commands sent to the 
computer from the terminal 
keyboard. 


Search logic may be formu- 
lated by the use of indexed 
terms, such as keywords, 
authors, categories, or cor- 
porate authors. As the search 
session progresses, AND, OR 


ited States Departme 
sine of Scientific and Tec 


Post Office Box 62 
Oak Ridge, Tennessee 


and NOT Boolean logic may 
be used to improve precision, 
i.e., the specificity of the 
retrieved set. For most data 
bases, the user may limit the 
scope of the search to partic- 
ular years or volumes of data. 
Upon completion of a search, 
the user may choose to have 
the results displayed or printed 
at his/her terminal or to have 
the results printed and mailed 
the following day. 


The DOE/RECON system is 
supported by dual IBM 
370/3033 computers. Two 
IBM 3705 front-end communi- 
cations computers are used to 
perform the message switch- 
ing. Although most of the ~40 
data bases are bibliographic in 
content, DOE/RECON is not 
limited to this type; the 
Research in Progress (RIP) 
data base is one that is non- 
bibliographic. Presently, over 2 
million references are available. 


Requests for information con- 
cerning authorization to access 
the DOE/RECON system 
should be addressed to 


DOE/RECON Access 

Office of Scientific and 
Technical Information 

U. S. Department of Energy 

P. O. Box 62 

Oak Ridge, TN 37831 
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